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SURFACE WATER SUPPLY OF GULF OF MEXICO AND 
RIO GRANDE DRAINAGES, 1906.” 

T. U. Tavyr.or and W. A. Lams, 

District hydrographers.® 

INTRODUCTION. 

SCOPE OF WORK. 

The water supply of the United States is of more importance to the 
life and pursuits of the people than any other natural resource. In 
the arid States the limit of agricultural development is determined by 
the amount of water available for irrigation, while in all parts of the 
country the increase in the population of cities and towns makes nec- 
essary additional water supplies for domestic and industrial uses, in 
procuring which both the quantity and the quality of the water that 
may be obtained must be considered. The location of manufacturing 
plants may depend largely on the water-power facilities and on the 
character of the water. The notable advances made in the electric 
transmission of power have led to the utilization of water powers for 
the operation of manufacturing establishments, railroads, and munici- 
pal lighting plants, many of which are at some distance from the 
places at which the power is developed. 

The intelligent establishment and maintenance of enterprises or 
industries that depend on the use of water demands a thorough 
knowledge of the flow of the streams and an understanding of the con- 
ditions affecting that flow. This knowledge should be based on data 
showing both the total flow and the distribution of the flow through- 
out the year, in order that normal fluctuations may be provided for. 
As the flow of a stream is variable from year to year, estimates of 
future flow can be made only from a study of observations covering 
several years. The rapid increase in the development of the water 
  

a This report contains information similar to that published in previous years under title ‘‘ Report 

on the Progress of Stream Measurements.” 

b The data in this report were collected as follows: In the eastern portion under the direction of 

Prof. T. U. Taylor, of the University of Texas; in the western portion under the direction of W. B. 

Lamb. The stations on the Rio Grande proper were maintained by the International (Water) 

Boundary Commission, under the direction of W. W. Follett, consulting engineer. 

The data were prepared for publication under the direction of John C. Hoyt, assisted by R. H. Bolster, 

J. E. Stewart, F. F. Henshaw, and H. D. Padgett. 

7



8 SURFACE WATER SUPPLY, 1906. 

resources of the United States has caused a great demand by engineers 
for information in regard to the flow of streams, as it is now generally 
realized that the failure of many large power, irrigation, and other 
projects has been due to the fact that the plans were made without 
sufficient trustworthy information in respect to the water supply. 

Owing to the broad scope of these hydrographic investigations and 
the length of time they should cover in order that the records may be 
of greatest value, it is in general impossible for private individuals to 
collect the necessary data, and as many of the streams traverse more 
than one State this work does not properly fall within the province of 
the State authorities. The United States Geological Survey has, 
therefore, by means of specific appropriations by Congress, for several 
years systematically made records of stream flow, with the view of 
ultimately determining all the important features governing the flow 
of the principal streams of the country. In carrying out this plan 
stations are established on the streams and maintained for a period 
long enough to show their regimen or general behavior. When a 
record that is sufficient for this purpose has been obtained for any 
stream, the work on that stream is discontinued. The order in 
which the streams are measured is determined by the-degree of their 
importance. : 

During 1906 the regimen of flow was studied at about 700 stations 
distributed along the various rivers throughout the United States, as 
shown on Pl. I. In addition to these records data in regard to pre- 
cipitation, evaporation, water power, and river profiles were obtained 
in many sections of the country. 

These data have been assembled by drainage areas and are pub- 
lished in a series of fourteen Water-Supply and Irrigation Papers, 
Nos. 201 to 214, inclusive, each of which pertains to the surface water 
resources of a group of adjacent areas. In these papers are embodied 
not only the data collected in the field, but also the results of compu- 
tations based on these data and other information that has a direct 
bearing on the subject, such as descriptions of basins and the streams 
draining them, utility of the water resources, etc. The list follows. 

Water-Supply and Irrigation Papers on surface water supply, 1906. 

201. Surface water supply of New England, 1906. (Atlantic coast of New England 

drainage.) : 

202. Surface water supply of the Hudson, Passaic, Raritan, and Delaware river drain- 
ages, 1906. 

203. Surface water supply of the Middle Atlantic States, 1906. (Susquehanna, Gun- 

powder, Patapsco, Potomac, James, Roanoke, and Yadkin river drainages.) 
204. Surface water supply of the Southern Atlantic and Eastern Gulf States, 1906. 

(Santee, Savannah, Ogeechee, and Altamaha rivers, and eastern Gulf of Mexico 
drainages.) : 

205. Surface water supply of the Ohio and lower eastern Mississippi river drainages, 
1906.
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206. Surface water supply of the Great Lakes and St. Lawrence River drainages, 1906. 
207. Surface water supply of the upper Mississippi River and Hudson Bay drainages, 

1906. 
208. Surface water supply of the Missouri River drainage, 1906. 
209. Surface water supply of the lower western Mississippi River drainage, 1906. 

210. Surface water supply of the western Gulf of Mexico and Rio Grande drainages, 
1906. 

211. Surface water supply of the Colorado River drainage above Yuma, 1906. 

212. Surface water supply of the Great Basin drainage, 1906. 
213. Surface water supply of California, 1906. (The Great Basin and Pacific Ocean 

drainages in California and Colorado River drainage below Yuma.) 

214. Surface water supply of the North Pacific Coast drainage, 1906. 

The records at most of the stations discussed in these reports extend 
over a series of years. An index of the reports containing such records 
up to and including 1903 has been published in Water-Supply Paper 
No. 119. The following table gives, by years and primary drainage 
basins, the numbers of the papers on surface water supply published 
from 1901 to 1906: : 

Numbers of Water-Supply Papers containing results of stream measurements, 1901-1906.2 

  

  
  

    

| 
1901. | 1902. | 1903. | 1904. | 1905. | 1906. 

| wee 

: No. | No. | No. | No. | No. | No 

Atlantic coast of New England drainage........................i. { 3 } 82 | 97) 124 | 165 201 
| 

Hudson, Passaic, Raritan, and Delaware river drainages........ 5 } 82 97 | .:125 166 202 

Susquehanna, Gunpowder, Patapsco, Potomac, James, Roa- 65 82 97 } 126 167 ’ 203 
noke, a A irr waste ais B 83 98 

Santee, Savannah, Ogeechee, and Altamaha rivers and eastern 6 : 
Gulf of Mexico drainages... 4... 0.0... Lia ER { 75 | 58 98. | 137 | 168 204 

Ohio and lower eastern Mississippi river drainages.............. { 3 } 83 98 [ 128 | 169 205 

Great Lakes and St. Lawrence River drainages.................. 65 81 97( 129} 170 206 

Hudson Bay and upper eastern and western Mississippi River 65 831 981 18 s 66 84 | 99 171 207 
Aras. i er ad re i ed A 75 85 | 100 130 

Missourl River drainage... oii tne. ies ant attire an 0 } 84 99 1 } 172 208 

Meramec, Arkansas, Red, and lower western Mississippi river 66 | 
Quai Rages cE a RL a a { 3 } 3 9% | 131 173 209 

Western Gulf of Mexico and Rio Grande drainages.............. { 75 \ 84 99 | 132 | 174 210 

Colorado Biver dvainage, above Yama... ..... ... coi.00i 00s { a 8 | 100 | 133] 175 | 211 
n | 

The Great Basin ATRINAEE. . i. 2 i sion ri nian dns sine se tS sbi 3 } 85:1 100-133 |: 176] 212 

The Great Basin and Pacific Ocean drainages in California, and 66 
Colorado River drainage, below Yuma... ......... ccc... ..... { 5 | 8 | 100 134 177 213 

North Pacific Coast drainage.  ««nennnene nee eeenrennaenenseaenns { 3 | 85 | 100.135 | 178 | 214           | 

a Reports containing data for years prior to 1901 are noted in the series list at the end of this paper. 

DEFINITIONS. 

The volume of water flowing in a stream—the “run-off” or ““dis- 
charge”’—is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups: (1) Those which represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and run-off in second-feet per 
square mile, and (2) those which represent the actual quantity of water,
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as run-off in depth in inches and acre-feet. They may be defined as 
follows: 

“Second-foot” is an abbreviation for cubic foot per second and is 
the quantity of water flowing in a stream 1 foot wide, 1 foot deep, at 
a rate of 1 foot per second. It is generally used as a fundamental unit 
from which others are computed. 

“Gallons per minute’ is generally used in connection with pumping 
and city water supply. 

The “miner’s inch” is the quantity of water that passes through an 
orifice 1 inch square under a head which varies locally. It has been 
commonly used by miners and irrigators throughout the West and is 
defined by statute in each State in which it is used. 

“Second-feet per square mile’ is the average number of cubic feet 
of water flowing per second from each square mile of area drained, on 
the assumption that the run-off is distributed uniformly both as 
regards time and area. : 

“Run-off in inches” is the depth to which the drainage area would 
be covered if all the water flowing from it in a given period were con- 
served and uniformly distributed on the surface. It is used for com- 
paring run-off with rainfall, which is usually expressed in depth in 
inches. 

“Acre-foot”’ is equivalent to 43,560 cubic feet, and is the quantity 
required to cover an acre to the depth of 1 foot. It is commonly used 
in connection with storage for irrigation work. There is a convenient 
relation between the second-foot and the acre-foot: One second-foot 
flowing for twenty-four hours will deliver 86,400 cubic feet, or approxi- 
mately 2 acre-feet. 

EXPLANATION AND USE OF TABLES. 

For each regular gaging station are given, as far as available, the 
following data: 

1. Description of station. 
List of discharge measurements. 
Grage-height table. 
Rating table. 
Table of monthly and yearly discharges and run-off. 

6. Tables showing discharge and horsepower and the number of 
days during the year when the same are available. 

The descriptions of stations give such general information about the 
locality and equipment as would enable the reader to find and use the 
station, and they also give, as far as possible, a complete history of all 
the changes that have occurred since the establishment of the station 
that would be factors in using the data collected. 

The discharge-measurement table gives the results of the discharge 
measurements made during the year, including the date, name of the 

or
 

0 
1
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hydrographer, width and area of cross section, gage height, and dis- 
charge in second-feet. 

The table of daily gage heights gives the daily fluctuations of the 
surface of the river as found from the mean of the gage readings 
taken each day. The gage height given in the table represents the 
elevation of the surface of the water above the zero of the gage. At 
most stations the gage is read in the morning and in the evening. 

The discharge measurements and gage heights are the base data 
from which the other tables are computed. In cases of extensive 
development it is expected that engineers will use these original data 
in making their caleulations, as the computations made by the 
Survey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data 
are available. 

The rating table gives the discharge in second-feet corresponding to 
various stages of the river as given by the gage heights. It is pub- 
lished to enable engineers to determine the daily discharge in case 
this information is desired. 

In the table of monthly discharge the column headed “Maximum” 
gives the mean flow for the day when the mean gage height was high- 
est, and it is the flow as given in the rating table for that mean gage 
height. As the gage height is the mean for the day, there might have 
been short periods when the water was higher and the corresponding 
discharge larger than given in this column. Likewise in the column 
of “Minimum” the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed “Mean” is 
the average flow for each second during the month. Upon this the 
computations for the remaining columns, which are defined on 
page 10, are based. 

The values in the table of monthly discharge are intended to give 
only a general idea of the conditions of flow at the station, and it is not 
expected that they will be used for other than preliminary estimates. 

In most work where data in regard to flow are used the regimen of 
flow is of primary importance. Therefore for the principal stations 
tables have been prepared showing the horsepower that can be devel- 
oped at various rates of flow, and the length of time that these rates 
of flow and the corresponding horsepower are available. These 
tables have been prepared on a basis of 80 per cent efficiency on the 
turbines, and the horsepower per foot of fall is given in order that the 
reader can determine the horsepower for any fall. 

In the computations sufficient significant figures have been used so 
that the percentage of error in the tables will not in general exceed 1 
per cent. Therefore, most of the values in the tables are given to 
only three significant figures. In making the various computations 
Thatcher’s slide rule, Crelle’s tables, and computation machines have 
been generally used.
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In order to give engineers an idea of the relative value of the 
various data notes in regard to accuracy are given as far as possible. 
This accuracy depends on the general local conditions at the gaging 
stations and the amount of data collected. Every effort possible is 
made to so locate the stations that the data collected will give a high 
degree of accuracy. This is not always possible, but it is considered 
better to publish rough values with explanatory notes rather than no 
data. 

In the accuracy notes the following terms have been used, indicat- 
ing the probable accuracy, in per cent, of the mean monthly flow. As 
these values are mean values, the error in the value for the flow of any 
individual day may be much larger. 

Excellent indicates that the mean monthly flow is probably accu- 
rate to within 5 per cent; good, to within 10 per cent; fair, to within 
15 per cent; approximate, to within 25 per cent. 

CONVENIENT EQUIVALENTS. 

Following is a table of convenient equivalents for use in hydraulic 
computations: 

1 second-foot equals 40 California miner’s inches (law of March 23, 1901). 
1 second-foot equals 38.4 Colorado miner’s inches. 
1 second-foot equals 40 Arizona miner’s inches. 

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per 
minute; equals 646,272 gallons for one day. 

1 second-foot equals 6.23 British imperial gallons per second. 

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep. 
1 second-foot for one year equals 31,536,000 cubic feet. 

1 second-foot equals about 1 acre-inch per hour. 
1 second-foot for one day covers 1 square mile 0.03719 inch deep. 
1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep. 

1 second-foot for one 29-day month covers 1 square mile 1.079 inches deep. 
1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep. 

1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep. 
1 second-foot for one day equals 1.983 acre-feet. 
1 second-foot for one 28-day month equals 55.54 acre-feet. 
1 second-foot for one 29-day month equals 57.52 acre-feet. 

1 second-foot for one 30-day month equals 59.50 acre-feet. 

1 second-foot for one 31-day month equals 61.49 acre-feet. 

100 California miner’s inches equal 18.7 United States gallons per second. 
100 California miner’s inches equal 96.0 Colorado miner’s inches. 

100 California miner’s inches for one day equal 4.96 acre-feet. 
100 Colorado miner’s inches equal 2.60 second-feet. 

100 Colorado miner’s inches equal 19.5 United States gallons per second. 
100 Colorado miner’s inches equal 104 California miner’s inches. 
100 Colorado miner’s inches for one day equal 5.17 acre-feet. 
100 United States gallons per minute equal 0.223 second-foot. 
100 United States gallons per minute for one day equal 0.442 acre-foot. 
1,000,000 United States gallons per day equal 1.55 second-feet. 
1,000,000 United States gallons equal 3.07 acre-feet. 
1,000,000 cubic feet equal 22.95 acre-feet.
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1 acre-foot equals 325,850 gallons. 
1 inch deep on 1 square mile equals 2,323,200 cubic feet. 

1 inch deep on 1 square mile equals 0.0737 second-foot per year. 
1 foot equals 0.3048 meter. 
1 mile equals 1.60935 kilometers. 

1 mile equals 5,280 feet. 
1 acre equals 0.4047 hectare. 

1 acre equals 43,560 square feet. 

1 acre equals 209 feet square, nearly. 

1 square mile equals 2.59 square kilometers. 

1 cubic foot equals 0.0283 cubic meter. 

1 cubic foot equals 7.48 gallons. 

1 cubic foot of water weighs 62.5 pounds. 

1 cubic meter per minute equals 0.5886 second-foot. 
1 horsepower equals 550 foot-pounds per second. 

1 horsepower equals 76.0 kilogram-meters per second. 

1 horsepower equals 746 watts. 
1 horsepower equals 1 second-foot falling 8.80 feet. 

1} horsepower equal about 1 kilowatt. 
Sec. ft. Xfall i in feet a ; 

wheel, realizing 80 per cent of theoretical power. 

To calculate water power quickly: =net horsepower on water 

FIELD METHODS OF MEASURING STREAM FLOW. 

The methods used in collecting these data and in preparing them for 
publication are given in detail in Water-Supply Papers No. 94 (Hydro- 
graphic Manual, U. S. Geol. Survey) and No. 95 (Accuracy of Stream 

Measurements). In order that those who use this report may readily 
become acquainted with the general methods employed, the following 
brief descriptions are given: 

Streams may be divided, with respect to their physical conditions, 
into three classes: (1) Those with permanent beds; (2) those with 

beds which change only during extreme low or high water; and (3) 
those with constantly shifting beds. In determining the daily flow 
special methods are necessary for each class. The data on which the 
determinations are based and the methods of collecting them are, 
however, in general the same. 

There are three distinct methods of determining the flow of open- 
channel streams: (1) By measurements of slope and cross section 
and the use of Chezy’s and Kutter’s formulas; (2) by means of a weir; 
(3) by measurements of the velocity of the current and of the 

area of the cross section. The method chosen for any case depends 
on the local physical conditions, the degree of accuracy desired, the 
funds available, and the length of time that the record is to be 
continued. 

Slope method.—Much information has been collected relative to the 
coefficients to be used in the Chezy formula, v=c+/Rs. This has been 

utilized by Kutter, both in developing his formula for ¢ and in deter- 
mining the values of the coefficient » which appears therein. The
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results obtained by the slope method are in general only roughly 
approximate, owing to the difficulty in obtaining accurate data and 
the uncertainty of the value for n to be used in Kutter’s formula. The 
most common use of this method is in estimating the flood discharge 
of a stream when the only data available are the cross section, the 
slope as shown by marks along the bank, and a knowledge of the gen- 
eral conditions. 

Weir method.—When funds are available and the conditions are 
such that sharp-crested weirs can be erected, these offer the best facili- 
ties for determining flow. If dams are suitably situated and con- 
structed, they may be utilized for obtaining reliable measurements of 
flow. The conditions necessary to insure good results may be divided 
into two classes: (1) Those relating to the physical characteristics of 
the dam itself, and (2) those relating to the diversion and use of 

water around and through the dam. 
The physical requirements are as follows: (a) Sufficient height of 

dam, so that backwater will not interfere with free fall over it; (b) 

absence of leaks of appreciable magnitude; (¢) topography or abut- 
ments which confine the flow over the dam at high stages; (d) level 

crests which are kept free from obstructions caused by floating logs 
or ice; (e) crests of a type for which the coefficients to be used in 
Q=c b hi or some similar standard weir formula, are known (see 
Water-Supply Papers Nos. 180 and 2009); (f) either no flashboards or 
exceptional care in reducing leakage through them and in recording 
their condition. 

Preferably there should be no diversion of water through or around 
the dam. Generally, however, the dam is built for purposes of power 
or navigation, and part or all of the water flowing past it is diverted 
for such uses. This water is measured and added to that passing over 
the dam. To insure accuracy in such determinations of flow, the 
amount of water diverted should be reasonably constant. Further- 
more, it should be so diverted that it can be measured, either by a 
weir, a current meter, or a simple system of water wheels which are of 
standard make, or which have been rated as meters under working 
conditions and so installed that the gate openings, the heads under 
which they work, and their angular velocities may be accurately 
observed. 

The combination of physical conditions and uses of the water 
should be such that the determinations of flow will not involve, for a 
critical stage of considerable duration, the use of a head on a broad- 
crested dam of less than 6 inches. Moreover, when all other condi- 
tions are good, the cooperation of the owners or operators of the plant 
is still essential if reliable results are to be obtained. 

a Water-Supply Paper No. 200 replaces No. 150, the edition of which has been exhausted. 
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A gaging station at a weir or dam has the general advantage of con- 
tinuity of record through the period of ice and floods and the disad- 
vantages of uncertainty of coefficient to be used in the weir formula 
and of complications in the diversion and use of the water. 

Velocity method.—The determination of the quantity of water flow- 
ing past a certain section of a stream at a given time is termed a dis- 
charge measurement. This quantity is the product of two factors— 
the mean velocity and the area of the cross section. The mean 
velocity is a function of surface slope, wetted perimeter, roughness of 
bed, and the channel conditions at,above,and below the gaging section. 
The area depends on the contour of the bed and the fluctuations of 
the water surface. The two principal ways of measuring the velocity 
of a stream are by floats and current meters. 

Great care is taken in the selection and equipment of gaging sta- 
tions for determining discharge by velocity measurements, in order 
that the data may have the required degree of accuracy. Their essen- 
tial requirements are practically the same, whether the velocity is 
determined by meters or floats. They are located, as far as possible, 
where the channel is straight both above and below the gaging sec- 
tion; where there are no cross currents, backwater, or boils; where the 
bed of the stream is reasonably free from large projections of a per- 
manent character, and where the banks are high and subject to over- 
flow only at flood stages. The station must be so far removed from 
the effects of tributary streams and of dams or other artificial obstruc- 
tions that the gage height shall be an index of the discharge. 

Certain permanent or semipermanent structures, usually referred 
to as “equipment,” are generally pertinent to a gaging station. 
These are a gage for determining the fluctuations of the water sur- 
face, bench marks to which the datum of the gage is referred, perma- 
nent marks on a bridge or a tagged line indicating the points of meas- 
urement, and, where the current is swift, some appliance (generally 
a secondary cable) to hold the meter in position in the water. As a 
rule the stations are located at bridges if the channel conditions are 
satisfactory, as from them the observations can more readily be made 
and the cost of the equipment is small. 

The floats in common use are the surface, subsurface, and tube or 
rod floats. A corked bottle with a flag in the top and weighted at the 
bottom makes one of the most satisfactory surface floats, as it is 
affected but little by wind. In case of flood measurements good 
results can be obtained by observing the velocity of floating cakes of 
ice or débris. In case of all surface-float measurements coefficients 
must be used to reduce the observed velocity to the mean velocity. 
The subsurface and tube or rod floats are intended to give directly the 
mean velocity in the vertical. Tubes give excellent results when the 
channel conditions are good, as in canals.
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In measuring velocity by a float, observation is made of the time 
taken by the float to pass over the “run,” a selected stretch of river 
from 50 to 200 feet long. In each discharge measurement a large 
number of velocity determinations are made at different points across 
the stream, and from these observations the mean velocity for the 
whole section is determined. This may be done by plotting the mean 
positions of the floats, as indicated by the distances from the bank, as 
ordinates and the corresponding times as abscissas. A curve through 
these points shows the mean time of run at any point across the 

- stream, and the mean time for the whole stream is obtained by 
dividing the area bounded by this curve and its axis by the width. 
The length of the run divided by the mean time gives the mean 
velocity. 

The area used in float measurements is the mean of the areas at the 
two ends of the run and at several intermediate sections. 

The essential parts of the current meters in use are a wheel of some 
type, so constructed that the impact of flowing water causes it to 
revolve, and a device for recording or indicating the number of revo-- 
lutions. The relation between the velocity of the moving water and 
the revolutions of the wheel is determined for each meter. This rat- 
ing is done by drawing the meter through still water for a given dis- 
tance at different speeds and noting the number of revolutions for 
each run. From these data a rating table is prepared which gives 
the velocity per second for any number of revolutions. 

Many kinds of current meters have been constructed. They may, 
however, be classed in two general types—those in which the wheel is 
made up of a series of cups, as the Price, and those having a screw- 
propeller wheel, as the Haskell. Each meter has been developed for 
use under some special. condition. In the case of the small Price 
meter, shown in Pl. II, B, which has been largely developed and 
extensively used by the United States Geological Survey, an attempt 
has been made to get an instrument which could be used under 
practically all conditions. 

Current-meter measurements may be made from a bridge, cable, 
boat, or by wading, and gaging stations may be classified in accord- 
ance with such use. Fig. 1 shows a typical cable station.” 

In making the measurement an arbitrary number of points are laid 
off on a line perpendicular to the thread of the stream. The points at 
which the velocity and depth are observed are known as measuring 
points, and are usually fixed at regular intervals, varying from 2 to 20 
feet, depending on the size and condition of the stream. Perpendicu- 
lars dropped from the measuring points divide the gaging section into 
strips. For each strip or pair of strips the mean velocity, area, and 
discharge are determined independently, so that conditions existing
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in one part of the stream may not be extended to parts where they do 
not apply. 

Three classes of methods of measuring velocity with current meters 
are in general use—multiple-point, single-point, and integration. 

The three principal multiple-point methods in general use are the 
vertical velocity-curve; 0.2 and 0.8 depth; and top, bottom, and 
mid-depth. 

In the vertical velocity-curve method a series of velocity determina- 
tions are made in each vertical at regular intervals, usually from 0.5 
to 1 foot apart. By plotting these velocities as hiriotas and their 
depths as ordinates, and drawing a smooth curve among the resulting 
points, the vertical velocity-curve is developed. This curve shows 
graphically the magnitude and changes in velocity from the surface 
to the bottom of the stream. The mean velocity in the vertical is then 
obtained by dividing the area bounded by this velocity-curve and its 
axis by the depth. On account of the length of time required to 
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Fi6. 1.—Cable station, showing section of river, car, gage, etc. 

make a complete measurement by this method, its use is limited to the 
~ determination of coefficients for purposes of comparison and to meas- 
urements under ice. 

In the second multiple-point method the meter is held successively 
at 0.2 and 0.8 of the depth, and the mean of the velocities at these two 
points is taken as the mean velocity for that vertical. On the assump- 
tion that the vertical velocity-curve is a common parabola with hori- 
zontal axis, the mean of the velocities at 0.22 and 0.79 of the depth 
will give (closely) the mean velocity in the vertical. Actual observa- 
tions under a wide range of conditions show that this second multiple- 
point method gives the mean velocity very closely for open-water con- 
ditions, and moreover the indications are that it holds nearly as well 
for ice-covered rivers. 

In the third multiple-point method the meter is held at mid-depth, 
at 0.5 foot below the surface, and at 0.5 foot above the bottom, and 
the mean velocity is determined by dividing by 6 the sum of the top 

8077T—IRR 210—07T——2
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velocity, four times the mid-depth velocity, and the bottom velocity. 
This method may be modified by observing at 0.2, 0.6, and 0.8 depth. 

The single-point method consists in holding the meter either at 
the depth of the thread of mean velocity, or at an arbitrary depth 
for which the coefficient for reducing to mean velocity has been 
determined. 

Extensive experiments by vertical is show that the 
thread of mean velocity generally occurs at from 0.5 to 0.7 of the total 
depth. In general practice the thread of mean velocity is considered 
to be at 0.6 depth, at which point the meter is held in a majority of 
the measurements. A large number of vertical velocity-curve meas- 
urements, taken on many streams and under varying conditions, 
show that the average coefficient for reducing the velocity obtained at 
0.6 depth to mean velocity is practically unity. 

In the other principal single-point method the meter is held near the 
surface, usually 1 foot below, or low enough to be out of the effect of 
the wind or other disturbing influences. This is known as the sub- 
surface method. The coefficient for reducing the velocity taken at 
the subsurface to the mean has been found to be from 0.85 to 0.95, 
depending on the stage, velocity, and channel conditions. The higher 
the stage the larger the coefficient. This method is specially adapted 
for flood measurements, or when the velocity is so great that the 
meter can not be kept at 0.6 depth. 

The vertical-integration method consists in moving the meter at a 
slow, uniform speed from the surface to the bottom and back again to 
the surface, and noting the number of revolutions and the time taken 
in the operation. This method has the advantage that the velocity 
at each point of the vertical is measured twice. It is useful as a 
check on the point methods. 

The area, which is the other factor in the velocity method of deter- 
mining the discharge of a stream, depends on the stage of the river, 
which is observed on the gage, and on the general contour of the bed 
of the stream, which is determined by soundings. The soundings are 
usually taken at each measuring point at the time of the discharge 
measurement, either by using the meter and cable or by a special 
sounding line or rod. For streams with permanent beds standard 
cross sections are usually taken during low water. These sections 
serve to check the soundings which are taken at the time of the meas- 
urements, and from them any change which may have taken place in 
the bed of the stream can be detected. They are also of value in 
obtaining the area for use in computations of high-water measure- 
ments, as accurate soundings are hard to obtain at high stages. 

In computing the discharge measurements from the observed veloci- 
ties and depths at various points of measurement, the measuring sec- 
tion is divided into elementary strips, as shown in fig. 1, and the 
mean velocity, area, and discharge are determined separately for either
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a single or a double strip. The total discharge and the area are the 
sums of those for the various strips, and the mean velocity is obtained 
by dividing the total discharge by the total area. 

The determination of the flow of an ice-covered stream is difficult, 
owing to diversity and instability of conditions during the winter 
period and also to lack of definite information in regard to the laws 
of flow of water under ice. The method now employed is to make 
frequent discharge measurements during the frozen periods by the 
0.2 and 0.8 and vertical velocity-curve methods, and to keep an 
accurate record of the conditions, such as the gage height to the surface 
of the water as it rises in a hole cut in the ice, the thickness and 

character of the ice, ete. 
From’ these data an approximate estimate of the daily flow can be 

made by constructing a rating curve (really a series of curves) similar 
to that used for open channels, but considering, in addition to gage 
heights and discharge, the varying thickness of ice. For information 
in regard to flow under ice cover see Water-Supply Paper No. 187. 

OFFICE METHODS OF COMPUTING RUN-OFF. 

There are two principal methods of determining run-off, depending 
on whether or not the bed of the stream is permanent. 

For stations on streams with permanent beds the first step in com- 
puting the run-off is the construction of a rating table, which shows 
the discharge corresponding to any stage of the stream. This rating 
table is applied to the record of stage to determine the amount of 
water flowing. The construction of the rating table depends on the 
method used in measuring flow. 

For a station at a weir or dam the basis for the rating table is some 
standard weir formula. The coeflicients to be used in its application 
depend on the type of dam and other conditions near its crest. After 
inserting in the weir formula the measured length of crest and the 
assumed coefficient the discharge is computed for various heads and 
the rating table constructed. 

The data necessary for the construction of a rating table for a 
velocity-area station are the results of the discharge measurements, 
which include the record of stage of the river at the time of measure- 
ment, the area of the cross section, the mean velocity of the current, 
and the quantity of water flowing. A thorough knowledge of the 
conditions at and in the vicinity of the station is also necessary. 

The construction of the rating table depends on the following laws 
of flow for open, permanent channels: (1) The discharge will remain 
constant so long as conditions at or near the gaging station remain 
constant; (2) the discharge will be the same whenever the stream is 
at a given stage if the change of slope due to the rise and fall of the 
stream be neglected; (3) the discharge is a function of and increases 
gradually with the stage.
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The plotting of results of the various discharge measurements, using 
gage heights as ordinates and discharge, mean velocity, and area as 
abscissas, will define curves which show the discharge, mean velocity, 
and area corresponding to any gage height. For the development of 
these curves there should be, therefore, a sufficient number of dis- 
charge measurements to cover the range of the stage of the stream. 
Fig. 2 shows a typical rating curve with its corresponding mean- 
velocity and area curves. j 

As the discharge is the product of two factors, the area and the 
mean velocity, any change in either factor will produce a correspond- 
ing change in the discharge. Their curves are therefore constructed 
in order to study each independently of the other. 

The area curve can be definitely determined from accurate sound- 
ings extending to the limits of high water. It is always concave 
toward the horizontal axis or on a straight line, unless the banks of 
the stream are overhanging. 

The form of the mean-velocity curve depends chiefly on the surface 
slope, the roughness of the bed, and the cross section of the stream. 
Of these, the slope is the principal factor. In accordance with the 
relative changes of these factors the curve may be either a straight 
line, convex or concave toward either axis, or a combination of the 
three. From a careful study of the conditions at any gaging station 
the form which the vertical velocity-curve will take can be predicted, 
and it may be extended with reasonable certainty to stages beyond 
the limits of actual measurements. Its principal use is in connection 
with the area curve in locating errors in discharge measurements and 
in constructing the rating table. 

The discharge curve is defined primarily by the measurements of 
discharge, which are studied and weighted in accordance with the 
local conditions existing at the time of each measurement. The curve 
may, however, best be located between and beyond the measure- 
ments by means of curves of area and mean velocity. The discharge 
curve under normal conditions is concave toward the horizontal axis 
and is generally parabolic in form. 

In the preparation of the rating table the discharge for each tenth 
or half tenth on the gage is taken from the curve. The differences 
between successive discharges are then taken and adjusted according 
to the law that they shall either be constant or increasing. 

The determination of daily discharge of streams with changeable 
beds is a difficult problem. In case there is a weir or dam available, a 
condition which seldom exists on streams of this class, the discharge 
can be determined by its use. In case of velocity-area stations fre- 
quent discharge measurements must be made if the determinations of 
flow are to be other than rough approximations. For stations with 
beds which shift slowly or are materially changed only during floods
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rating tables can be prepared for periods between such changes and 
satisfactory results obtained with a limited number of measurements, 
provided that some of them are taken soon after the change occurs. 
For streams with continually shifting beds, such as the Colorado and 
Rio Grande, discharge measurements should be made every two or 
three days and the discharges for intervening days obtained either by 
interpolation modified by gage height or by Professor Stout’s method, 
which has been described in full in the Nineteenth Annual Report of 
the United States Geological Survey, Part IV, page 323, and in the 
Engineering News of April 21, 1904. This method, or a graphical 
application.of it, is also much used in determining the flow at stations 
where the bed shifts but slowly. 
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WESTERN GULF OF MEXICO DRAINAGE. 

SABINE RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Sabine River has its headwaters in Collin and Hunt counties, Tex., 
flows in a southeasterly direction to the State line, then south, form- 
ing the boundary between Texas and Louisiana, and empties into 
Sabine Lake, an arm of the Gulf, near Orange, Tex. The small 
tributaries in eastern Texas support many small water mills, and 
the Sabine itself is navigable for several hundred miles. The drain- 
age area of the Sabine in Texas above Orange is 7,500 square miles 
and its total drainage area above Orange in Louisiana and Texas is 
10,400 square miles. 

SABINE RIVER NEAR LONGVIEW, TEX. 

This station was established January 1, 1904, at the bridge of the 
International and Great Northern Railroad, about 3 miles south- 
west of Longview Junction, Tex. During 1906 the gage was read 
by P. H. Gray. The conditions at the station and the bench marks
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given also references to publications that contain data for previous 

Daily gage height, in feet, of Sabine River near Longview, Tex., for 1906. 

years. 
«J 

are described in Water-Supply Paper No. 174, page 13, where are 
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  NoTE.—The above table is based on 26 discharge measurements made during 1904-5 and is well 
defined below gage height 22.0 feet.



24 SURFACE WATER SUPPLY, 1906. 

Monthly discharge of Sabine River near Longview, Tex., for 1906. 

[Drainage area, 2,900 square miles.] 

Run-off. 

  

  

    

    

  
        
  

Discharge in second-feet. | 
Sd ee Potolin free = 

Month. { : 
: cos | acre-feet. | Sec.-ft. per Depth in Maximum. Minimum. | Mean. | sq. mile. ehes. 

AFT Tg RR a PS LI RE 13, 200 1,250 4,520 278,000 | 1.56 1.80 
Beeb aTY a rt ei in 8,200 935 4,400 244,000 | 1.52 | 1.58 
Mateh, ono or. roi 7,750 935 2,540 156,000 0.876 1.01 
BOTH foie ra oR hr 8,490 1,230 4,420 263, 000 1.52 | 1.70 
May Cd ai 6, 110 1,180 2,580 159, 000 0.890 1.03 
June. -., Ee SSE ee Se 3,940 235 © 1,490 88, 700 0.514 .57 
JOY. oe i ST SR I 2,230 148 564 34,700 0.194 .22 
August. riod ena 1,140 162 747 45,900 0.258 | .30 
BeBtembar on as fren 957 63 480 28,600 0.166 | ‘19 
Qotober. iii a iis hese 2,370 97 837 51,500 0.289 | .33 
November: co aici biol in 957 74 256 15,200 0.088 .10 
Pecember. or. hr Tea tie 12, 200 335 4,370 269,000 | - 1.51.4 1.74 

ES ee a i | 13,200 74 2,270 | 1,630,000 | L782 | 10.57 

SABINE RIVER AT LOGANSPORT, IA. 
a 

This station was established December 27, 1905, at the bridge of 
the Houston, East and West Texas Railway. The drainage area 
above this point is practically all in Texas. 

The channel is straight for 400 feet above and 4,000 feet below the 
station. The current is sluggish at low stages. The right bank is 
low, wooded, and liable to overflow; the left is high, and does not 
overflow. The flood plain is not very wide, and the conditions are 
favorable for accurate measurements. There is but one channel at 
low stages, but at high water the piers of the bridge divide the stream 
into several channels. The highest flood on record (gage height 41.2 
feet) occurred in 1884. 

Discharge measurements are made from the railroad bridge. The 
initial points for soundings are the face of the west abutment and 
the east face of each pier. The section under each span of the bridge 
is treated as a distinct channel. 

The gage is marked off on the downstream side of a pier of the 
highway bridge, which is 200 feet above the railroad bridge. It is 
near the west bank. A boxed chain gage which is attached to the 
upstream railing of the highway bridge is also used. Gage heights 
for 1903 to 1905 were furnished by the United States Weather Bureau. 
The datum of the Weather Bureau gage is 2.00 feet above that of 
the Geological Survey, and the gage heights have been reduced to 
the latter datum. The bench mark is a railroad spike driven into 

~ the. north side of a tree 150 feet from the low-water edge on the east 
bank between the railroad and highway bridges; elevation, 50.54 
feet. The reference point is the top of the tie at the foot of hip ver- 
tical of the Pratt truss, north side, east end; elevation, 52.90 feet. 

Elevations refer to the datum of the Geological Survey gage.
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SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feet, of Sabine River at Logansport, La., for 1903-1906— Continued. 

1905. 
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Rating table for Sabine River at Logansport, La., for 1903-1906. 

SABINE RIVER DRAINAGE BASIN, 

  

  

  

Gage Dis- 
neight.| charge. 

Feet. | Sec.-ft. 
2.10 | 105 
2.20 110 
2.30 | 115 
2.40] 121 
2.50 127 
2.60 133 
2.70 139 
2.80 | 146 
2.90 | 153 
3.00 | 160 
3.10 | 167 
3.20 | 17 
3.30 | 183 
3.40 | 191 
3.50 199 

Gage 
height. 

Feet. 
3.60 
3.70 
3.80 
3.00 
4.10 
4.10 
4.20 
4.30 

T
i
 

i 
p
p
 

8
8
8
3
8
8
3
 

| Dis- 
| charge. 
  

217 
226 
235 
245 
255 
265 
276 
287 
298 

  

| Sec. ft. 
208 

Gage 
height. | 

Feet. 
5.20 

P
U
N
N
N
N
S
S
 

SD
S 

Lr 
S
E
I
B
R
I
L
I
E
B
I
B
E
S
 

  

Dis- Dis- I Gage 
charge. | 

Sec.-ft. | Feel. | Sec.-ft. 
388 9.00 1.145 
418 10.0 | 1,420 
449 11.00 | 1.720 
481 || 12.00] 2,04 
515 || 13.00 2,390 || 
551 14.00 | 2,770 | 
587- || 15.00 | 3,180 | 
624 || 16.80 | 3,620 | 
662 17.00 | 4,090 | 
700 || 18.00 | 4,590 | 
740 || 19.00 | 5,120 | 
780 20.00 | 5,670 | 
821 || 21.00 | -6,240 | 
863 22.00 | 6,830 | 
905 | 23.00 | 7,440 

27 

Gage Dis- | 
height. charge. height. charge. 

  
Feet. | Sec.-ft. | 

28.00 | 

C
0
0
0
 
O
C
I
 

LI
 
W
L
I
 

| 
NotTe.—The above table is based on four discharge measurements made during 1906. Discharges for 

1906 computed from this table may be considered reasonably close above gage height 6.0 feet. 
charges below 6.0 feet are provisional and subject to revision. 
flow remained constant from July 1, 1903, to date, but this may not be true. 

All dis- 
It has been assumed that conditions of 

Monthly discharge of Sabine River at Logansport, La., for 1903-1906. 

August 

November 

The period 

January 
February 

October 

December 

The year 

January 
February 

August 

October 
November 
December... .... 20... ee Ee ah 

Se OBO, Si eS ne sh ra sn ta 
October 

  

DIODE. rs 

December. .i....-- TE i CT RE 

en RNR a ie 

Novembar... i. coos, as RR SE SEN Se, Sd 

  

    

  

  

    

  
      
  

: Discharge in second-feet. Total in 

| Maximum.| Minimum. | Mean. acre-feet. 
————) — - te ents § smtp emp | a 

5,610 515 | 3,460 213, 000 
| 3,220 374 1,310 80, 600 

587 160 | 252 15,000 
2,040 160 1,050 64, 600 

821 388 | 530 31,500 
587 300 | 445 27, 400 

ehh ran 432,000 

1,020 287 | 448 27,500 
| 2,110 360 811 46, 600 

2,210 360 | 894 55,000 
6,010 2,110 | 4,420 263, 000 
3,350 360 1, 116, 000 
3,760 245 | 1,810 108, 000 
1,540 226 | 80. 49, 700 

700 133 | 341 21.000 
| 334 110 213 12,700 
| 175 105 | 141 8, 670 

191 105 | 142 8, 450 
11, 300 133 | 1,730 106, 000 

| 11, 300 105 | 1,140 823,000 

9, 380 863 2,520 155, 000 
9,920 1,140 5,900 328, 000 

11,300 1,360 6, 850 421,000 
10,700 7,320 8, 830 528,000 

9,510 | 12,600 775,000 
14,700 1,420 7,950 473,000 
13,800 6,240 | 10,400 640, 000 
11,100 360 3,810 234, 000 

587 276 423 25, 200 
| 2,070 245 562 34, 600 

6,010 1,090 2,940 175, 000 
10,900 1,140 5,700 350, 000 

| 16, 300 245 5,710 | 4,140,000 

13,300 4,600 10,000 615,000 
6,710 3,350 5,200 289, 000 

10,700 1,310 4,060 250, 000 
11,900 2,250 7,110 423, 000 
4,590 2, 320 3,370 207, 000 
7,320 905 3,520 209, 000 
4,590 551 1,050 64, 
5, 840 551 i 117,000 
1,140 347 877 52, 200 
2,540 255 1,220 75, 000 
605 265 413 24, 600 

8, 460 605 3,820 235, 000 

13,300 | 255 3,540 | 2,560,000   
 



station and the conditions at the The 
bench marks are described in Water-Supply Paper No. 174, page 15, 

SURFACE WATER SUPPLY, 1906. 

  

NECHES RIVER AT EVADALE, TEX. 

It is located at the bridge of the Gulf, Beaumont and 
A gaging station was established on Neches River at Evadale 

Daily gage height, in feet, of Neches River, at Evadale, Tex, for 1906.   where are given also references to publications that contain data for 

Kansas City Railway. 

previous years. 

July 1, 1904. 
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Monthly discharge of Neches River at Evadale, Tex., for 1906. 

[Drainage area, 8,200 square miles.] 

  
  

    

  

      

Discharge in second-feet. Run-off. 
———————————————————————————————— Total in —————— cn 

Month. | : 
Maximum. Minimum. | Mean. | acre-feet. Bolle Depilain 

| 

Japaary oi iG ia raed 12, 300 | 7,760 | 10,100 | 621, 000 1.23 1.42 
February... 20. 20 Cis Se 9,910 | 5,520 7,210 | 400, 000 0.879 0.92 
March... ch ennai n 6,380 | 2,910 5,090 | 313, 000 0. 621 0.72 
Ap Ny a ad 7,760 | 3,720 5,490 | 527,000 0.670 0.75 
May. o.oo elm ed ie 6,000 | 2,010 3,980 | 245,000 0. 485 0.56 
June. or der NT 3,250 | 1,120 | 2,400 | 143,000 0.293 0.33 
Joly nd hai Ey 3,640 | 1,150 | 1,940 | 119, 000 0.237 0.27 
August] lo 4,750 | 854 2,600 | 160,000 0. 317 0.37 
September... .... ud iy. 1,120 | 560 790 47,000 0.096 0.1 
Oetobar. 2s ii a he So 10,100 | 722 | 3,630 223, 000 0. 443 0.51 
November... . 0. ae eas 2,010 | 680 1,110 | 66, 000 0.135 0.15 
December... J... fue Jes os ols 6,000 | 948 2,680 165, 000 0.327 0.38 

| 

Phe Yelr.. oo a re tenn ss 12, 300 | 560 3,920 2,830,000 478 6. 49 
  
  

TRINITY RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Trinity River rises in a network of small streams in the counties 
of Montague, Jack, Wise, Denton, and Parker, Tex., but their com- 
bined flow above Dallas is not sufficient to keep the bottom or bed 
of the stream moist in dry times. Below Dallas the Trinity flows 
through a wooded country, and consequently it is not subject to sud- 
den floods with their quick run-offs. 

TRINITY RIVER AT DALLAS, TEX. 

This station was established December 28, 1905, at the Commerce 

Street Bridge, Dallas, Tex. 
The channel is straight for 800 feet above and 100 feet below the 

station. The current is sluggish at low water. The right bank is 
low, partially cleared below the station, and during high water is 
subject to overflow; the left bank is high and does not overflow. 
The bed of the stream is composed of clay. 

Discharge measurements are made from the Commerce Street 
Bridge or from the Texas and Pacific Railroad bridge a short dis- 
tance upstream. 

A standard chain gage is fastened to the downstream handrail of 
the Commerce Street Bridge; length of chain, 58.70 feet. The bench 
mark is the top of the window sill at the south window of the west 
side of the building of the Oliver Plow Company; elevation, 54.25 
feet. The reference point is the top of the floor of the Commerce 
Street Bridge, under the downspout of the gage box; elevation, 53.40 
feet. The reference point on the Texas and Pacific Railroad bridge 
is the top of the tie in the mid-panel of the bridge, upstream side; 
elevation, 55.95 feet. Elevations refer to the datum of the gage. 
This reference point is reported to be 422.00 feet above mean low tide.



SURFACE WATER SUPPLY, 1906. 

Discharge measurements of Trinity River at Dallas, Tex., in 1906. 
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TRINITY RIVER DRAINAGE BASIN. 
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  Daily gage height, in feet, of Trinity River at Dallas, Tex., for 1903-1906 

Day. 
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32 SURFACE WATER SUPPLY, 1906. 

Rating table for Trinity River at Dallas, Tex., for 1903-1906. 

no 

| Gage Dis- | Gage Dis- Gage Dis- Gage Dis- Gage Dis- 
| height. | charge. jar charge. | height. | charge. height. | charge. || height. | charge. , 

| Feet. | Sect. | Feet. | Sec—ft. || Feet. | Sec—ft. || Feet. | Sect. | x ort, | Sect. 
{1.30 105 3.30 183 || 4.80 284 7.60 557 3, 460 
[1.90 110 | 3.40 189 4.50 292 | 7.80 581 | 2 o | | 7 800 
| 2.00 153.80 195 5.00 300 | 8.00 605 | 23.00 4,160 

2.10 120 3.60 2014 5.20 318 9.00 735 || 24.00 , 540 
2.20 125 [153.70 207 || 5.40 336 || 10.00 875 | 25.00 | 4,960 
2.30 130 || 3.80 213 5.60 354 || 11.00 1,030 | 26.00 | 5,410 
2.40 135 3.90 219 || - 5.80 372 || 12.00 1,200 | 27.00 | 5,910 
2.50 140 | 4.00 225 6.00 390 13.00 1,390 28.00 | 6,500 
2.60 145 || 4.10 232 6.20 410 | 14.00 1,590 || 29.00 | 7,180 

{<2.70 150 | 4.20 239 || 6.40 430 || 15.00 1,810 | 30.00 | 8,050 
| 2.80 155 4.30 246 || 6.60 450 || 16.00 | 2,040 || 31.00 | 9,250 

2.90 |. 160 4.40 253 6.80 470 || 17.00 | 2,290 || 32.00 | 11,000 
| 3.00 165 4.50 260 || 7.00 490 18.00 | 2,550 || 33.00 | 13,190 
| 3.10 171 || 4.60 | 268 || 7.20 512 | 19.00 | 2.830 | 34.00 15.530 

3.20 177 | 4.70 | 276 | 7.40 534 || 20.00 | 3,130 || 35.00 | 18,000             
  

Note.—The above table is based on seventeen discharge measurements made during 1906 and is well 
defined between gage heights 4.0 feet and 33.0 feet. There is more or less uncertainty in applying this 
table to gage heights prior to 1906, because of the lack of definite information concerning the permanency 
of the gaging section. This must be determined by future measurements. 

Monthly discharge of Trinity River at Dallas, Tex., for 1903-1906. 

Discharge in second-feet. 
| Total in 

  

  

  

    
   

  
  

  

  

  

  

  
  

  

      

Month 
Maximum. | Minimum. | Mean. | acre-feet. 

1903. 
TOIY SF 0 as en oe LE Se Tea 11,200 155 1,620 99, 600 
AUEORT so a a TRU 363 135 180 11,100 
September: . .. Sri a IS Re a 171 105 120 7,140 
OCLODAY. | s omethcas oh dentinal 4,500 125 1,100 67, 600 
November... soar ta se ol sien 905 115 200 11,900 
Decemberic: i sre te dra ans i Se sir n a  e 135 105 118 7,260 

Theperiod. ci. oir Jo sil dl es i ets so a ee [mene 205, 000 

1904. 

January... rie ne Ae 363 115 159 9,780 
BED ATTY . «i dre be i in ee 400 115 163 9, 380 
March 5,910 105 1,080 66, 400 
Aprilc sou oaii aay 5,360 150 758 45, 100 

OF il EE 4,160 165 892 54,800 
June i a 4,740 207 1,380 82,100 

aly en a el Se re Rae Ls 670 115 195 12,000 
ARSE. RE 935 125 264 16, 200 
September. coi dr a i Re se 593 130 245 14, 600 
October. ar a A rT 1,350 120 228 14, 000 
November Ls ss re a rae 318 125 152 9, 040 
Deemer. a MSN Te I soe: 140 125 130 7 ,990 

Phe year. ins eo aN 5,910 105 470 341,000 

1905. 

JONGOTY re Shes 950 125 | 185 11, 400 
a a a 618 140 242 13, 400 
Mae oe Tati rh a ae Se Se ra 4,540 177 779 47,900 
ADT ne a tm CRC 11,000 292 2,780 165, 000 
My En 17,500 523 5, 460 336,000 

a ea 4,620 300 811 48, 300 
SY. i aa asain ,000 336; 3,970 244, 000 
ARSRS a ES Te ST EL ST fa 905 177 340 20, 900 
September 450 165 | 239 14, 200 
Qctober. li nr anil Ss 2,890 165 | 501 30, 800 
November 6,020 1713 1,050 62, 500 
Becember. th. eR RI FE 6,080 213 1, 450 89, 200 

NO YORE. Si tre in ote ef | 17,500 171 1,480 | 1,080,000 
1906. | 

TOOT. he 2 bn BA Ae | 1,860 354 535 32,900 
BODILY, ne a ef A | 6,200 284 1,480 82, 200 
Mth a a TE i 2,420 381 733 45,100 
ART 4,580 390 993 59,100 
Ay ni 17,800 430 5,370 330,000 
TURE er ae | 10, 200 381 2, 690 160, 000 
A a 5,610 276 1, 600 98, 400 
ANTS. re 7,420 336 1,830 113,000 
AID oe sen ie 5,960 318 1,510 89, 800 
October. ot a aE 381 225 285 17, 500 
November sous lh en 430 232 270 16,100 
December a CE i va ee 722 225 332 20, 400 

RgenT i ti rE, 17,800 225 1,470 | 1,060,000   
 



TRINITY RIVER DRAINAGE BASIN. 33 

TRINITY RIVER AT RIVERSIDE, TEX. 

This station was established on Trinity River at Riverside, Tex., 
in December, 1902, at the bridge of the International and Great 
Northern Railroad. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 174, page 17, where 
are given also references to publications that contain data for pre- 
vious years. : 

  

Daily gage height, in feet, of Trinity River at Riverside, Tex., for 1906. 

  

  

  

                      
  

  

  

    

        
  

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

a; 33.1 20.7.1.28.6 1 215.21:23. 71 27.7 14.8 17.0 12.2, 11.1 9.6 13.7 
aia RT, 33.6 19.53. 27.7 | 17.0} 23.6.(-30:2:::15.4 17.9 27 12.3 9.3 14.2 

Bonn ta 36.0 15.0:1926.7 | 18.01." 20.9.2 30.7 15.2 18.4 11.2 13.1 9.1 14.1 
do Bl rt 36.3 17.2 25.8 {18.7 18.6 | 31.5 14.3 18.9 1.2 13.1 9.1 13.7 
Bur irae 36.6'; 16.71 24.9 | :18.8 |= 17.1{:32.2.(° 13.3 | 19.3 13.0:( 12.2 9.0.2: 32.7 

AL 36.6.1 216.0. 23.7 {19.0 15.81 32.8 + 12.1 V 19.8}. 13.5.¢ 11.3 9.0] 11.7 
Wasaat cena oiae 36.3 15.74. 21.0] 18:3 15.9 33.2 11.2 | 20.5 13.5 10.5 8.9 11.1 
Br a 33.5 15.2 18.2: 17.7 18.7] 33.5 10.87 20.6) 12.5 10.1 8.8 10.5 
Qian NA 34.3 15.4. 1-16.2 | 17.4 1.20.4 33.6 10.4| 20.6 11.3 9.8 8.8 10.2 

0; md ot al: 33.00 142: k 15.51 18.0 | 20.0( 83.61 10.4] 20.74 12.7 8.6 8.7. 10.0 

TU one 30-7: :13.74.15. 1: “18.4 +21.3.1- 33.3 9.9] 20.8] 15.0 8.4 8.6 9.7 
Dao sooL Rinne 26.6 13.2 14.7 4-19.) 21.7] 32.9 13.7: 21:1 16.4 8.2 8.6 8.6 
Bool 21.7 17.2 15.0} 19.7 22.1| 32.4] 10.4 20.7 17.4 8.1 8.5 8.5 
YA 18.5 22.6 16.0.[+:21.0:1.°22.3 | = 32.0. 10.2 19.7 18.0 8.2 8.5 8.5 
35 ne 16.9-1--27.0.1 16.8.1 20.5 22.7 31.7] 312.2 (-18.4} “18.2 9.9 8.5 8.4 

16.2.0 29.71-16.4 110.5 23.1 31.5 12.0 16.9 18:5 411.3 8.4 10.0 
5.87 20.3.:15.6 | 17.51 23.6 31.4 11.8. 15.94 .18.1 1 .11.8 8.4| 14.2 
13.31 28.3 14.74 16.0 241 | 3LO| 14.014 16.7 17.21 11.5 8.4 | 20.2 
4.7.0.°27.2.014.0 |: 16.0. 24.8 30.6. 14.9 217.4 °16.0| 11.3 8.4 | 22.5 
14.10 26.7 1 013.6::18.5 1 25.6 30.0 14.41:-18.2| 13.0 | 11.7 8.4| 23.2 

he rs, | 14.7] 26.7 13.2( 16.5] 26.6| 2.4] 13.3| 18.7] 14.4] 12.0 8.4 23.7 
Sdn | 26.5 27.1 12.9 15.5 27.4 | 28.8 12.3 19.1 13.7 12.2 8.3 | 24.2 
Sr ae oL2 1.27.5 12.6 | 14.6 | 28.4 | 28.2 13.4 | 19.5 13:0 {11.9 8.3] 25.1 

oT I RL 29.5 28.3 12.5 14.0| 28.0 27.2 16.0 19.6 31.7111. 4 8.5 | 25.9 
Pd ato an | 25.71: 28.81 12.4] 14.2) 28.2} 25.0 17.0 19.8 11.3 11.1 8.6, 27.0 

20: Lay 22.2. 23.21 “12.3. 15:0} 28.2] 19,7 17.5.1 .20.24 ‘11.2 10.9 8.7 | 28.4 
OF ara [20.741 98,25 12.2 16.2 27.3 | 15.2 17.2.4 20.5 14y 10.7 8.8 | 20.7 
Doge iis 21.1 27.9 12.2 17.4] 28.3. 15.2 5.7 720.7 10.8 10.5 9.01 30.7 
mE pie 2.5% te 12.7 18.1 27.6} .15.2¢ 14.44 20.3 10.7 | 10.3; "10.1 | 31.7 

BO ra Fool fain, 12.7. | 21.4 |-.:27.1 14.6 17.2 18.4 10.5 10.3 12.2 | 32.4 
ln | 25 13.7 aes 27.1 fisteehs 16.0 15. Net etal 9.9 32.6 

Monthly discharge of Trinity River at Riverside, Tex., for 1906. 

[Drainage area, 16,000 square miles.] 

Discharge in second-feet. Run-off. 
Potalin =r rrr rrr 

Month. . 
Maximum. | Minimum.| Mean. | acre-feet. dot “ib por Dopiamn 

January... i. si inant ed 22, 800 3,700 13,200 812,000 0.825 0.95 
Yoommpy lo A 16, 400 3,100 | 10,300 572,000 0.644 .67 
a 15, 400 2,460 5,840 359, 000 0.365 .42 

API 9,290 3,630 6,240 371,000 0. 390 .44 
May. i RE 15, 200 4,930 | 11,200 689,000 0.700 .81 
Fie. EEE ay 19,900 4,060 | 15,500 922,000 0.969 1.08 
JY. i. Seis ees he ls 6,220 1,100 3,450 212,000 0.216 .25 
AUGUST. a a 9, 040 4,420 | - 7,450 458,000 0. 466 .54 
BODIOIADOr: + a EL 6,980 1,430 3,530 210, 000 0.221 .25 
OCLOPEL. ci. i tices amends nn 3,030 386 1,650 101,000 0.103 12 
November... 00 ve... » 2, 460 441 660 39, 300 0.041 .05 
December: is Ss saa 19,000 471 7,400 455,000 0.462 .H3 

Theyeaf. . ol hrlitv. 22, 800 386 7,200 | 5,200,000 | .450 | 6.11 
| !     
  

NoTE.—The above discharges are liable to large error for low and medium stages, owing to the incon- 
sistent data on which they are based. 

SOTT—IRR 210—0T7 3  
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During 1906 the gage was read twice each 
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DESCRIPTION OF BASIN. 
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SURFACE WATER SUPPLY, 1906. 

BRAZOS RIVER AT WACO, TEX. 
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BRAZOS RIVER DRAINAGE BASIN. 

In its upper stretches, above Young County, it flows through 

Jan. 

flat plains, and is unreliable for power purposes. 
is entirely within the State of Texas. 

Daily gage height, in fect, of Brazos River at Waco, Tex. for 1906. 

This river has its source in the Staked Plains region of western Texas 

Day. 

in Hale and Lamb counties, flows in a general southeasterly direction, 
and empties into the Gulf of Mexico south of the mouth of Trinity 

This station was established September 14, 1898, at the suspension 
bridge on Bridge street, Waco, Tex. 
and the bench marks are described in Water-Supply Paper No. 174, 
page 19, where are given also references to publications that contain 
data for previous years.     day by W. J. Cassaday. 
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BRAZOS RIVER DRAINAGE BASIN. 35 

Rating table for Brazos River at Waco, Tex., for 1905-6. 
  

    

    

    

| | | 1 1 

Gage | Dis- Gage | Dis- || Gage | Dis- I Gage | Dis- I Gage 2 Dis 
heigned | chases. | height. | charge. | Reign charge. | height. charge. a charge. | 

pi |p EH tei = SRT po 

Feet. | Sec. z Feet. | | Sect. | Feet. | Sect. || Feel. | | Sec.ft. Feet. | Sec.-ft. 
2.80 | I 3.80 900 | 4.80] 1,795 || 6.60 | 4,055 | 11.00 | 12,510 
2.90 | oo 3.90 980 | 4.90; 1,900 6.80 4,345 | 12.00 | 14, 900 
3.00 | 365 || 4.00 1,065 || 5.00 2,005 7.00 | 4,645 13.00 17,450 
3.10 | 410 4.10 1,150 | 5.20 f=~-2 225 ll 7.20 | 4,955 | 14.00 | 20, 200 
3.20 | 460 || 4.20 | 1,235 | 5.40 2,455 || 7.40 5,275 15.00 | 23,180 | 
3.30 520 {| 430 1,320 | 5.60 2,700 | 7.60 | 5,605 16.00 | 26 400 | 
3.40 | 590 || 4.40 | 1,410 5.80 | 2,955 It 7.80 5,945 17.00 | 29,850 | 
3.50 | 665 4.50 ( 1,500 6.00 3,220 || 8.00 6,300 18.00 33. 500 | 
3.60 740 4.60 1,505 | 6.20 3,490 || 9.00 8,190 19.00 37,500 | 
3.70 820 4.70 | 1 695 | 6.40 | 3,770 10.00 | 10,260 | 20.00 41,700 | 

I   

  

  
3 Hor: .—The above table is based on discharge measurements wade during 1900-1905 and is well 
efine 

Monthly discharge of Brazos River at Waco, Tex., for 19086. 

[Drainage area, 30,800 square miles.] 

  

  

  

              

Discharge in second-feet. Run-off. 
 Wonth Potalin. r—— 

Maximum. | Minimum. | Mean. | &cre-feet. Bee ft. per Depth in 

January... alr etal 860 365 548 33,700 0.018 0.02 
Fehrnary oo rina Ea 2,890 304 733 40,700 0.024 0.02 
March. oc ie rie 520 284 352 21, 600 0.011 0.01 
ADP hi er a a 1,740 284 547 32, 500 0.018 0.02 
May Caan e a 10, 800 490 3,970 244,000 0.129 0.15 
June tomar ce 40,900 980 8,610 512,000 0.280 0.31 
JAY s: ol. oii i ri ee 11, 100 460 3,090 190, 000 0.100 0.12 
Avent tioa. loin Li GE 12,000 1,150 4,020 247,000 0.131 0.15 
September... or... on NET 8, 390 1,060 3,020 180, 000 0.098 0,11 
Qelaheras ry Fr rl aa hides 3,910 820 1,400 86, 100 0.046 0.05 
November. -.. salar 980 460 640 38,100 0.021 0.02 
December... cr i i are 5,440 460 1,270 78,100 0.041 0.05 

Theyear......Loiu san ivie. 40,900 284 | 2,350 | 1,700,000 .076 1.03 
| 

BRAZOS RIVER AT RICHMOND, TEX. 

This station was established January 1, 1903, and was discontinued 
June 30,1906. It islocated at the bridge of the Southern Pacific Rail- 
road. The conditions at the station and the bench marks are described 
in Water-Supply Paper No. 174, page 21, where are given also refer- 
ences to publications that contain data for previous years. 

Daily gage height, in feet, of Brazos River at Richmond, Tex., for 1906. 

      

  
  

  
  

  

  

  

Day. | Jan. Feb. Fe | ar Mar. | Apr. way. June. Day. Jan. Feb. | Mar -| Apr. May.| June. 

Yoo. ian Fai. 8 usr. 4 LSE a SE PS. 703.5028 541 .8.9 7:2 
Deis dines 6.3 58.2 1 5.41 2.5 6.0013 1 A8 cones 3:57110.54. 2.81" 7.0:1-3.7 6.5 
Seve ct 6:34 3.2] 5.45 22:74 4.9] 6.519. no. re 3.3.5:9:6:1°2.8 1-35.81.3.6 6.2 

! SAS 6.24 32.40) 29] 4.7] 5.6 S| Carlinakng 3.214.831.2711 4.4 3.5 5.5 
Bi adn er 6.10 3. 0423.8 1 8.0.5: 4.371 9.0 Phe ola 3.2: -7.9.172.7 v3.4. 3.3 5.2 
6. ulna 6.1 3.41 3.61:2.01 43 4.0122. ......, 4.70. 7.51-2.5 1 3.4 4.9 4.6 
Tosi 5.65 3.5 S.4100.80 4.7171 ID se aan 8.4 F 7.10 2.41:-3.2 | "48 4.3 
Sate 5.3428.8.1-3.2.{ 2.7 | 5.41 19:5 028 vue 0.0 1.02.40 53.1 1 - 4.6 4.3 
3 PORE a, 4.01 3.4.1°3.2.1- 2.7% 8.3 L228... ..L 5.91. 6.91 -2.51:4.0-'~4.5 4.1 
0 ns 4.1.4: .3.1 | 3:.0:0 2.71. 7.0:[18.4 [20 arene 6.0 6.41 2.44 4.6") 4.5 4.0 
Wea sal, 43 2.9 3.0 | 2.6 6.5] 16.1 Dt 6.0 1.6.2 :2:4| 4.83] 9.0 3.9 
12.50 a prs 4:54:9.7 | 2.9 72:44 3.8 714.2: 08. oun 5.1 5.91 :2.3:1.3.8 11.0 4.1 
130. 0 43 2.7] 2.8| 23) 5.1121 | JE TH EA BoB enn 2.313.611 9.5 43 
ol uo us $14 2.702.880 2.53147 | 10.5 IW: . tia 4.1 airs 2.3.1:3.30-9.5 4.3 
15.5 ety 401 -3.15:2.8 2.3 44] 0.9030... 0% SAG 3nd Eo ut ag 
15. ru, 391. 3.9 | 2.81.24 4.1 81 | | 

| | I | . i  



36 SURFACE WATER SUPPLY, 1906. 

Rating table for Brazos River at Richmond, Tex., for 1905-6. 

  

    

    

Gage Dis- Gage | Dis- Gage Dis- Gage Dis- Gage | Dis- | 
height.| charge. height.) charge. height. charge. | height. charge. '| height. charge. | 

| l | 

Feet. | Sec.-ft. Feet. | Sec-ft. || Feet. | Sec—ft. | Feet Sec.-ft. | Feet. | Sec.-ft. | 
2.30 1,290 3.40 | 2,180 4.50 | 3,310 || 6.00 5,120 8.00 7,950 
2.40 | 1.360 {| 3.50 | 2270 4.60 | 3,420 || 6.20 | 5.380 8.20 | 8,250 | 
2.50 1,430 || 3.60 2,370 || 4.70 3 530 || 6.40 5,6€0 8.40 | 8 550 | 
2.60 1,500 || 3.70 2,470 | 4.80 3 640 6.60 5,940 8.€0 8,850 | 
2.70 1,580 | 3.80 2,570 || 4.90 3 760 6.80 6,220 8.80 9,1€0 | 
2.80 1,660 3.90 2,670 || 5.00 3,880 7.00 6,500 9.00 9, 480 | 
2.90 1, 740 4.00 2,770. {t- 5.20 | 4,120 7.20 6,780 10.00 | 11,120 
3.00 1,820 4.10 2,870 || 5.40 4,360 7.40 7,060 || 11.00 | 13,020 
3.10 1,910 4.20 | 2,980 || 5.60 4,600 7.60 7,350 12.00 | 15,270 | 

3.20 | 2,000 4.30 | 3.090 5.80 4,860 7.80 7,650 13.00 17,580 
[-3.30 1 2,090 4.40 3,200 | 

| | |       
NOTE.—The above tablei is vased on discharge measurements made during 1902-1905 and is well defined, 

Above gage height 13.0 feet the rating curve is a tangent, the difference being 240 per tenth. 

Monthly discharge of Brazos River at Richmond, Tex., for 1906. 

$ [Drainage area, 44,000 square miles.] 

| 
  

    

  

    

Discharzot in Sand feet. | | Run-off. 
— ——————— | Totalin |— 

Month. 

Maximum, Minimum. | Mean. | acre-feet. Sect. per 

TRAANTY oo Baal 5,660 | 2,000 | 3,780 | 232,000 0.086 | 0.10 
Fobronry.. i ens 12, 000 1,580 | 4,120 | 229,000 0.094 0.10 
March.....o oi ea ward 4,730 1,290 1,950 120, 000 0.044 0.05 
Apne ee 6, 500 1,290 2,260 134,000 0.051 0.06 
May Ta 13,000 1,910 4,810 296, 000 0.10) 0.13 
June tl 37, 300 2,670 | 10,900 649, 000 0.248 0.28 

The patind i. tee iid Sass | ein a Le Oe: Lee 
|   
  

LAMPASAS SPRINGS AT LAMPASAS, TEX. 

Sulphur Fork of Lampasas River rises in the town of Lampasas in 
two springs, the Hancock and the Hanna. Hancock Spring is about 
1 mile S. 30° W. from the court-house, on the east bank of a fork of the 
Sulphur. The Hanna Spring is in the city of Lampasas and is about 
one-fourth mile N. 20° KE. from the court-house. Around the head 
of the spring a pool about 60 feet in diameter has been constructed 
of stone and cement. The water issues from this over an inclined 
apron and can be diverted to a large bath house or permitted to run 
off through an underground conduit, across which boxes have been 
fitted, with the top omitted, so that the stream is visible and can be 
measured. The Hanna Spring is strongly impregnated with sulphur. 

Discharge measurements of the’ Hancock and Hanna springs, Lampasas, Tex. 

Discharge. I 

Date. Hydrographer. 
Hancock.e | Hanna. 

: LL eS Ce ea i 

December, 1000 TU, Taylor. . si a ian ede oS 10.3 4.0 
December, 1901. ._... Dimitar: ds a A 1.0 1.5 
August, 1002 dr de oR eS An 7.6 1.4 
February, 1906... G0, 05 ce Satie bln Re VW So er Le pT Si 8.1 1.6 

“These na include the flow of the spring and the srl] dochirse of the stream,
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The joint discharge of these streams is used within 2 miles of the 
town of Lampasas for three power plants, which are fully described 
in Water-Supply Paper No. 105. 

COLORADO RIVER (OF TEXAS) DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Colorado River rises in the extreme western portion of Texas, 
within a few miles of the eastern boundary of New Mexico, flows in 
a general southeasterly direction, and empties into the Gulf of Mexico 
in Matagorda County. The drainage area above Austin is 37,000 
square miles and above Columbus 40,000 square miles; it includes 
the corner of New Mexico. Its main tributaries are the Concho, the 
San Saba, and the I.lano. The Concho has a reliable flow and con- 
tributes a greater amount of water than the Colorado at their junction. 
The Concho furnishes water for irrigation and water power, and sup- 
ports, in Irion and Tom Green counties, some excellent irrigation 
systems, described in Water-Supply Paper No. 71. San Saba and 
Llano rivers are described in the same paper. 

The Colorado at Austin emerges from a canyon. From Austin 
to the Gulf it traverses a rather flat country, where its waters are 
utilized for many power plants, and are extensively used for rice 
irrigation in Colorado, Wharton, and Matagorda counties. 

COLORADO RIVER AT AUSTIN, TEX. 

This station was established December 21, 1897. It was originally 
located at the dam near Austin, Tex., and on the failure of this dam 
was removed to the Congress Avenue Bridge, south of the city. The 
conditions at the station and the bench marks are described in Water- 
Supply Paper No. 174, page 24, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Colorado River at Austin, Tex., in 1906. 

  

Gage | Dis- 

  

| | Gage | Dis- Date. Hydrographer. height. charge. | Date. Hydrographer. height. charge. 

Feet. | Sect. | | Feet. | Sec.-ft. 
June 8. .C.. Carl Blucher.....| 81 25,80 {{ June9........ TH. Fox. .7.xi. 4.9 7,440 
June So ba dont ca 7.5 | 20,500 | June ld... dos. inline 4.5 5,820 
Jone... oie) QO... vei 5.5410,400 Janell oC ov Los. doc. on 3.9 4,020 
Tues do 4.9 | 7.430 | 

I]       
 



SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feet, of Colorado River at Austin, Tex., for 1906. 
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gage heights 0.8 feet and 6.0 feet. 

Nore.—The above table is based on discharge measurements made during 1904-1906 and is well defined 

difference being 430 per tenth. 
between
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Monthly discharge of Colorado River at Austin, Tex., for 1906. 

[Drainage area, 37,000 square miles.] 

Discharge in second-foet. | Run-ofl. 

Month. bo | Totalin {ir 
Lao Yasin : acre-feet. | Sec.-it. per | Deptiin 
Maxim | Minion! | Mean. | sa. mile, inches. 

  

  

    

JOLY sects a es | 250 | 195 217 | 13,300 0.0059 | 01 
Yebraary.n TE 470 | 175 247 | 13,700 | 0.0067 | J01 
March 1,100 | 195 273 16.800 0.0074 RUT 
April... 2,860 | 290 912 54.300 0.025 | [03 
May ara 9.760 | 250 | 1,250 | 76,900 0.034 | -04 
Tie LT 35.100 | 70 3.350 199,000 0.090 “10 
Joye a 11,400 | 1,470 6,320 | 389,000 | 0.171 120 
AGATE 70,300 | 1,340 12.600 775.000 | 0.341 39 
RoBtembeT. aa 22,600 | L470 | 9.650 574,000 0. 261 29 
QAO. ose 1,220 | 250 511 31,400 | 0.014 [02 
NOVOMDAT. . Lot vo 700 | 51 > 300) wre oo] .01 
Bocomber oi ies 2,080 | 200 999 61,400 0.027 03 

| 083 | 1.14 TRO YOAT. o.oo idles 70,300 | : 175 3,060 | 2,230,000 
| ]   

COLORADO RIVER AT COLUMBUS, TEX. 

This station was established in December, 1902, at the highway 
bridge east of Columbus. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 174, page 27, 
where are given also references to publications that contain data for 
previous years. 

Daily gage height, in feet, of Colorado River at Columbus, Tex., for 1906. 
  

  

  

    

  

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | Jaly. | | Aug. Sept. | Oct. | Nov. | Dec 

| 

7.1(<06.6 7.0 7.5 7.50 11.07 10.0 8.5 9.0 85 7.5 6.9 
71 6.6 7.0 7.1 7:51: 10.51 © 9:0 82} 86 8.4 7.5 6.9 
7.0166 6.9 6.85 7.5.7.10.0 8.5 8.1 8.6 8.4 7.4 6.9 
7-01 :6.6 6.8 6.7 7.1 9.4 8.0 8.3 | 8.6 8.4 wd 6.7 
7.0 6.6 6.8 | 6.6 1 8.4 | 7.6 3.0. 38.6 8.0 7.4 6.5 

{ | : 
Qc ml 6.9 | 6.6 6.8 6. 55 7.3 8.0 7.4 8.3 8.5 8.0 7.4 6.8 
a rT (6. 9:1..0.6 6.8 6.5 7.0 8.0 8.0 7.91 13.0 8.0 7.4 6.9 

Sai run {+ 6.96.6 6.8 6.5 7.01 :15.8,; "7.7 7.6: 16.0 8.0 7.3 6.9 
9. aE tb 0:81 6.06 6.8 6.4 6.91 22.5 | 7.5 7-7 14.2 8.0 7.3 7.0 

3. ror («6.87 6.6 6.8 6.4 6.920.574 8.6 | 14.9 8.0 73 7.0 
| | 

Whos sina 1 :6;8 L-0.6 6.8 6. 4 6.74 14.01 7.3 1-23.70 13.2 8.0 7.3 7:0 
on | 6.8] 6.6 | 6.8 | 6.4 631 11.8) 72 }/oL 122-30) 72) 70 
Ines oii | 6.8(14.25( 6.8 6.4 6.5.4 11.0 | 7.2 30.2142 8.0 7.2 7.0 
34. en 6.816.250 6.7 6.7 6.5.{ 10.0 7.21320 18.0 7.9 7:2 71 
3. iia n.y- 6.8 | 10.6 6.7 6.8 6:5: + 10.5 7.7, 33.57 15.1 7.9 7:2 71 

| 

30. 6.71 9.4 6.7 6.8 6.5 9.0 10.7 -24.2:1- 13.5 7.8 0 7.2 
Vers 6:7 =7.9 0.7 6.9 6.4 85] 12.41 262 11.8 7.8 6.9 8.2 
NS i 6.6 7.5 0.7 7-0 6. 4 S00 -15.21-23.0 11.7 7.3 7.2 S.1 
YO cates, 6.61 7.5 6.7 7.05 6.3 $0 11.81 16.0] 11.4 77 7-2 8.1 
20... 6.6: 7.4 6.6 7.1 6.3 7.8) 11.44 1483 11.2 7.7 7.2 3.1 

6.8% 7.3 6.6 13 6.3 7.61 10.4» 18.7 1 11.0 7.7 7-2 8:1 
%7:6:1:7.3 6.6 7.35 6.3 7.6: 14.01 12.6 | 10.3 7.7 0 8.2 
6.8 7.15 (:6.5 7.4 6.3 7-41-1142 120. 10.0 7.7 1 8.0 
6.7 7-1 6.5 7.2 6.2 7.4 11.8 11.6 10.0 7.0 71 8.0 
6.6:{::7.1 6.5 7.0 7.0 7.2. 11.6: 11.2 9.5 7.6 7-0 7.8 

Baise ned 0:0] w7. 1 6.5 7.0 8.0 7 10.0 10.7 9.0 7.6 7:1 7.6 
Us ars Ta 6.5 7.4 6.5 6.9 9.0 7.0 9.6 10.3 9.0 1-0 7-0 7.0 
LN i a Ly 6:51 7.1 6.5 6.9 9.0 7.0 9.2 10.0 9.0 7.5 7.0 6.5 
oO: ane 6.51. ..5.. 8.5 7.0 10.0 | 10.0 8.8 9.8 9.0 7.5 7.0 6.4 
Saag 0:0 10.85 7.5 11.8 | 12.4 8.5 9.6 8.5 7.5 7.0 6.4 
Slide 6:61... 0... BZ ates L633... 9.2 9.3.0.0 TS ot 6.2                       
 



40 SURFACE WATER SUPPLY, 1906. 

- Rating table for Colorado River at Columbus, Tex., for 1904-1906. 

  

  

  

                          

Gage Dis- Gage | Dis- Gage | Dis- Gage Dis- || Gage Dis- 
height. | charge. || height. charge. || height. | charge. || height. | charge. | height. | charge. 

Feet. | Sec.—ft Feet. | Sec.-ft. || Feet. | Secft. || Feet. | Sec.ft. || Feet. | Sec.-ft. 
6.20 880 7.50 1,580 8.80 2,430 12.00 4,850 || 25.00 | 22,200 
6.30 930 7.60 1,640 8.90 2,500 13.00 5,710 || 26.00 | 24,070 
6.40 980 7.70 1,700 9.00 2,570 14.00 6,610 || 27.00 | 25,980 
6.50 1,030 7.80 1,760 9.20 2,710 15.00 7,590 || 28.00 | 27,920 
6.60 1,080 7.90 1,820 9.40 2,850 16.00 8,660 || 29.00 | 29,860 
6.70 1,130 8.00 1,880 9.60 2,990 17.00 9,860 || 30.00 | 31,800 
6.80 1,180 8.10 1,940 9.80 3,130 18.00 | 11,140 || 31.00 | 33,740 
6.90 1,230 8.20 2,010 || 10.00 3,270 19.00 | 12,520 || 32.00 | 35,680 
7.00 1,280 8.30 2,080 || 10.20 3,410 20.00 | 13,970 || 33.00 | 37,620 
7.10 1,340 8.40 2,150 10. 40 3,570 21.00 | 15,470 || 34.00 39, 560 
7.20 1,400 8.50 2,220 10.60 3,730 22.00 | 17,030 
7.30 1, 460 8.60 2,290 10.80 3,890 23.00 | 18,700 
7.40 1,520 8.70 2,360 11.00 4,050 || 24.00 20, 420 

|     

NoTeE.—The above table is based on discharge measurements made during 1902-1905 and is well 

  

  

  

  

  

defined 

Monthly discharge of Colorado River at Columbus, Tex., for 1906. 

[Drainage area, 40,000 square miles.] 3 

Discharge in second-feet. Run-off. 
- Total in 

Month. [ : . Sis acre-feet. | Sec.-ft. per | Depth in 
Maximum. | Minimum. | Mean. sq. mile. | inches. 

JOLY oscuro saan 1,640 1,030 1,180 72,600 0.030 0.03 
February 8,960 1,080 1,890 105, 000 . 047 .05 
Mayeh.. .... oo od airs 3,930 1,030 1,300 79,900 . 032 .04 
Apri... i 1,580 980 1,220 72, 600 . 030 .03 
May... ... 0... 4,690 880 1,570 96, 500 . 039 .04 
Jane............:. 17,900 1,280 3,780 225,000 . 094 .10 
Sly... ire a , 790 1,400 3,080 189, 000 L077 .09 
ASRS oor a ee 38,600 1,640 9, 640 593, 000 .241 .28 
September... 0 sire. 11,100 2,220 4,430 264, 000 111 12 
October. ..ouh «ila sass 2,220 -1, 580 1,800 111, 000 .045 .05 
November i... . i... ois 1, 580 1,230 1 83, 300 .035 .04 
DICCOMPDEY = 3. oi is fev on aun 2,010 880 1,420 (+ 87,300 . 036 .04 

The Year... ir a0amas 38, 600 880 2,730 | 1,980,000 . 068 .91               

SAN SABA RIVER NEAR SAN SABA, TEX. 

This station was established December 30, 1904, 1 mile northwest 
of the town of San Saba, Tex. The conditions at the station and 

the bench marks are described in Water-Supply Paper No. 174, 
page 29, where are given also references to publications that con- 
tain data for previous years. 

Daily gage height, in feet, of San Saba River near San Saba, Tex., for 1906. 
  

  

  
  

                    

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

oo a 7.8 7.8 7.3 1.5 7.6 7.8 7.4 7.6 7.8 7.70 7.6 7.8 
Qi 7.8 7.8 7.8 7-5 7.7 7-8 7.4 7.6 7.8 hd 7.6 78 
Foetal eden 7.5 7.8 7.8 7.5 Ti 7.8 7.4 8.3 7.8 7.7 7.6 3 
dr, 7.8 23 73 1.5 7 7.9 7.4 7.3 10:Y 1.7 7.6 7.8 
Deas Sed 77 3 7.3 7.5 7.6 7.8 7.4 7.9 9.2 7:6 7-6 7.8 

Oak 7 7.8 7.8 7.5 7.6 7.81.74 8.2 9.8 wh 7.6 7-3 
Morne shane i 7.8 7.8 7.5 7.6 7.8 7.40 31.71-10.0 7.6 7.6 Til 
8S vrorricasa lis 7-7 7.8 7.8 7.6 7.6 7.8 7.44118 8.6 7.6 7.6 id 
Oia 7.7 7.8 1.5 7.6 7.6 7.8 7.4 9.1 8.2 7.6 7.6 7.7 

30: ou. 7.7 7.8 7.3 7.6 7.6 7.7 7.4 8.8 8.1 7.5 7.6 1.7
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Daily gage height, in feet, of San Saba River near San Saba, Tex., for 1906—Continued. 

  

  

        

  

      

1 | | | 

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

she Ls ere ee ee 
| 

Mone 7.8 7.8 7.3 7.0 7.6 7.7404 8.2 8.0 7.5 6p 7.7 
ID idea | ~7.8 7.8 7.8 7.6 7.6 7.9] 13.6 8.3 7.9 7.5 1.000 = Td 
33: jz=37.8 7.8 7.8 7.6 7.5 7.7 14.5] 10.1 8.3 7.6 7.64 7.7 
Moar od 7.8 7.8 7.8 7.6 7.5 7.61 86.1 30.1 8.2 7.6 7.6 7.8 
U5. oa mat 7.8 7.8 7.8 7-5 7.5 7.6] 7.4 8.5 7.9 7.6 7.6 7.8 

0 aii 7.8 7.8 7-7 7.5 7.5 7.508185 7.8 7.7 7.6 7.7 
Whe [79 7.8 7 7.5 7.5 51786 8.2 7.8 17 7.6 7.8 
8 nnn is 7.9 7.8 7.6 7.6 75 5157.0 8.0 7.8 7.7 7.6 7-7 
39: eds ons 7.9 7.8 7.6 1.7 7.4 7.54 7.6 8.0 7.8 77 7.6 7-7 
200 la 7.9 7.8 7.6 7 7.4 7.4 “7 8.0 7.8 ey 7.6 57 

7.8 7.8 7.6 7 5.10.3 | 8.1 8.0 7.8 1 7.6 7.7 
GS 7.8 7.6 7.7 7.5 7.6 8.0 8.1 7-1 7.7 7.6 7-7 
7.8 7.8 7.6 0 8.1 7.5 78 8.1 7 7-7 7.6 7.7 
78 7.8 7.6 1.6.1:12.9 7.5 7-8 8.0 1.7 7-7 7.6 7-7 
7.8 7.8 7.6 7.6 8.8 7.5) 1.8 7.9 8.2 7.6 7.0 ok 

2032 anon 7.8 8 7.6 7.6 9.0 1-3 7.8 7.9 7.9 7.6 1-1 I 
nama 7.8 7.3 7.6 7:6 9.3 7.4 7-8 7.9 7.8 7.6 7.7 7 
nai iaitiy 7.8 7.8 7.5 7.6 8.7 7.4 7.8 7.8 7.8 7.6 7.8 4 

29. ae 80.2... 1.5 7:6 8.2 7.4 7.6 7.8 77 7.6 7.8 7.7 
30... 5 &: 5]. ...... 7-3 7.6 7.5 7.4 7.6 7-8 %.7 7.6 7.8 7 
Sco a 7.8: |... 7-5 aid. V3 c.c.n 1-010... 7:0 ois ity                 
  

LLANO RIVER. 

Llano River drains the territory east of Sonora and northeast of 
Rocksprings and joins the Colorado about 20 miles southeast of the 
town of Llano. The South Llano is fed by large springs whose joint 
discharge has measured 90 second-feet at Junction at the minimum 
stage. In Kimble County alone on the South Llano there are some 
fifteen small irrigation plants, and at Junction an irrigation plant on a 
large scale has begun operations. Its plan is to take the water from 
the South Llano and irrigate several thousand acres near Junction. 

The waters of the North Llano at low stages are utilized by small 
irrigation plants before they get to Junction. Between Junction and 
Llano, in dry times, the water is subject to great evaporation, and 
loses at least one-third before it reaches the upper part of Llano 
County. 

A measurement taken at Hedwigs Hill on June 15, 1906, by S. P. 
Finch gave a total discharge of 65 second-feet. At the town of Llano 
the water is utilized in a power plant, which supports the city water 
supply and a small mill. A full description of this and other power 
plants on the Llano is given in Water-Supply Paper No. 105. 

BARTONS SPRINGS NEAR AUSTIN, TEX. 

These springs are located about 2 miles from Austin and are similar 
in behavior and in flow to the Comal, San Felipe, and San Marcos. 
They respond in flow to the rainfall in the Edwards Plateau, but this 
response is always delayed for some months. The variation in the 
flow of these springs is shown in the following table:
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Discharge measurements of Bartons Springs near Austin, Tex., 189}-1906. 

Sec.-ft. | Sec.-ft 
A894: ~ cn i Ya 7 dune, 1002. Un are 19 
Lin Ee Ne Re A Sa 25 | August, 1902..........2 Lars 19 
March 1893: =. =... Widune, 1903. con tore: fe 69 
May, 1805. or a 30 | June; 1904... lh aT a 43 
August, 3000: ncn os ana 60 PF duly, 1908. . > at 65 
December, 1900... 00 Sar dune A006. res Ara a Te 24 

GUADALUPE RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Guadalupe River rises in the southern-central part of Texas, flows 
southeastward, and empties into San Antonio Bay. During the 
summer of 1902 its discharge was the least in its observed history, 
causing much loss above New Braunfels, where half a dozen power 
plants were forced to shut down or to run on short time. The flow 
at this time was so low that special efforts were made td" obtain 
measurements at several points along its course. 

The Guadalupe, while it is the best water-power stream in Texas, 
has a drainage area above Cuero of -only 5,100 square miles. Its 
efficiency is due almost entirely to the water received from the Comal 
at New Braunfels. Below New Braunfels the largest tributary is 
San Marcos River. 

GUADALUPE RIVER NEAR CUERO, TEX. 

This station was established December 26, 1902. The original 
location was at the dam at Carl Buchel’s power house, 3 miles north 
of Cuero, Tex. As it proved impossible to measure flood discharges 
at this point, a new station was established in July, 1903, at the 
bridge of the San Antonio and Aransas Pass Railroad 3 miles west of 
Cuero. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 174, page 31, where are given 
also references to publications that contain data for previous years. 

Daly gage height, in feet, of Guadalupe River near Cuero, Tex., for 1906. 

  

      

          

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

| | | | 

62| 61| 63| 62| 62] 60| 59| 60| 61| 60| 6o0| 5.9 
6.2:0°.6.2 1 6.2 6:2} 6.4 5.9 5.8 6.0 6.0 6.0 6.1 6.0 
6.2:{" 26.2] 06.2 6.20 6.2 5.9 5.7 6.0 6.0 6.0 6.0 6.0 
6.25 6.2 |: 6.2 6.2 6.3 5.8 5.9 6.1 6.0 6.0 6.0 6.0 
6.3| 6.2 | 6.2 6.1| 6.1 5.8 6.4 6.0 5.9 6.0 6.0 6.0 

6.27]: 6.1 | 6.2 6.1 | 5.9 5.7 7-17. 6:0 5.9 6.1 5.9 6.1 
6.3} 6.1 | 6.2 6.21 6.1 5.6 5.9 6.1; 5.9 6.1 5.9 6.1 
6.2 6.1 6.2 6.3] 6.0 5.5 6:1 6.0. 5.9 6.0 6.0 6.1 
6.2 G:1:{--0.3 6.31 6.0 5.5 6.0 6.0! 6.0 6.0 6.0 6.1 
6.2 6.2 6.3 6.3 }::6.1 5.6 6.0 6.0! 6.0 6.0 6.0 6.1 

| i 

MS orasoai ira 6.1 6.3 6.3 8.31 6.0 5.7 6.1 6.0: 6.0 6.0 6.0 6.0 
12. eoeoannl 6.1 6.3 6.3 6.3 | 6.0 5.7 6.0 6.0: - 6.0 5.9 6.0 6.0 
Voit 6.2 6.3 6.3 8.31 6.0 5.7 6.0 6.2 6.0 5.8 5.9 6.1 
1d. aii | 6.2 6.4 6.3 6.3 6.0 5.6 6.0 6.1} 6.0 5.9 5.9 6.0 
AS Sivan 6.21 17.0 6.3 6.4 6.0 5.7 5.9 6.0): 6.1 5.9 6.0 6.0      
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Daily gage height, in feet, of Guadalupe River near Cuero, Tex., for 1906—Continued. 

  

  
  

  

  

  

  

| | | | | 

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

rile ee op re at nr his 

LF TREE SE SE 6.20 111 6.2 6.8 6.0-f 5.6] 6.1 6.0 6-1 6.0 5.9 6.0 
IT. ai 6.3 9.8 6.3 6.4 6.0} :5.6 6.0:1-26.0 6.156.014 6.07 06.0 
1S... o.oo 6.3 8.0 6.21.64]. ,60}~5.5 6.1 6.0 6.0 6.04 6.0} 6.1 
| EERE ONG A 6.2 7:6 6.1 6.3 | 6.1 55 12.0.0 6.1 6.4 6.0: 6,01 6.1 
20. adn 6.3 7-0 6.2 | 6.5 6.0 53.44 6.1 6.0: 6.4%:.6.0} 6.0 | 6.1 

Plasaasdadiin in 6.2 6.8 0.2 57.1 26.8 V5: 5 [06.2 6.1 6.4 6.0- 6.0.0 6:1 
3 ua 6.2 6.5 6.2.1. 0.7} 5.7 5:64 ::-6.0 6.1 6.33 6.3 5.9( 6.1 
er 6.2 6.4 6.21 6.5] 5.8% :50 6.0 6.0} -6.3}:6.0 | 5.8} 6.1 
TE Ee 6.2 6.2 6.21 "631 59] 551 6.1 8.0%: 46.3 5.9: 6.00 0.1 
aaa 6.3 6.3 6.2 6.21. 6:81 853.51 6.0 0-1: 0-3 6.01. 5.9} -6.1 

| | | | | 

20 nie ta 6.3 6.3 6.3 6.1 781: 7.01:546.0 5.21 76.21 6.0 5:91" 61 
2 530-63] 63. 614i 84 70} :59{ 61] 62} 60} 3.9] 62 
OB i, orl 6.2 6.3 6.3 6.0 6:01 6:81 6.07 0.1 fF o6.1 $8.9 26:0 | 6.2 
D0 iti es 0.2 00 6.3| 60! 63] 66 60 60| 60| 60! 60 62 
Ni 0.2000 6.3| 6.4| 62| 65| 60| 61| 60] 60| 60| 6.1 
LY BS 8:2 les 6.3 EE | 6.2 | Saat 6.01 6.1 | Sorayl 6.0 Pr | 6.2 

i I | } | | 

Rating table for Guadalupe River near Cuero, Tex., for 1905-6. 

: hl : he ed CE TY 

| Gage Dis- Gage | Dis- | Gage | Dis- | Gage Dis- Gage Dis- 
height. | charge. || height. charge. | height. charge. | height. | charge. | height. | charge. 

| Feet. | Sect. Feet. | Sec-ft. || Feet. | Sec.-ft. I Feet. | Sec.-ft. || Feet. | Sec.-ft. 
| 5.40 | 370 6.60 790 7.80 1,210 || 9.00 1,630 || 11.40 | 2,470 
{ 5.50 405 6.70 | 825 || 7.90 1,245 I 9.20 1,700 11.60 | 2,540 

5.60 440 6.80 860 | 8.00 1,280 | 9.40 1,770 || 11.80 | -2,610 
| 5.70 475 6.90 895 || 8.10 1,315 || 9.60 1,840 || 12.00 | 2,680 

| 5.80 510 7.00 | 930 | 8.20 1,350 | 9.80 1,910 || 13.00 | 3,030 
5.90 545 7-10} 965 8.30 1,385 || 10.00 1,980 14.00 | 3,400 
6.00 580 7.20 1,000 8. 40 1,420 | 10.20 2,050 || 15.00 | 3,800 
6.10 615 7.30 1,035 8.50 1, 455 10. 40 2,120 || 16.00 | 4,200 
6.20 650 7.40 1,070 8.60 1,490 || 10.60 2,190 || 17.00 | 4,650 
6.30 685 7.50 1,105 8.70 1,525 10. 80 2,260 
6.40 | 720 7.60 | 1,140 8.80 1,560 || 11.00 2,330 
6.50 | 755 7.70 1, 175 8.90 1,595 11.20 2,400 

| | |                 
Note.—The above table is based on one discharge measurement made during 1905 and measurements 

prior to 1904. It is well defined. 

Monthly discharge of Guadalupe River near Cuero, Tex., for 1906. 

[Drainage area, 5,100 square miles.] 

  

  

  

    
    

Discharge in second-feet. Run-off. 
Totatin:l———r "5 

Month. [ 3 
: : Fis acre-feet. | Sec.-ft. per| Depth in Maximum. Minimum. | Mean. sq. mile. | inches. 

MUAY Sol alse | 685 615 656 40, 300 0.129 0.15 
FebDraary dao ete ah | 4,650 615 968 53, 800 .190 .20 
Magelios ais ca ei i | 685 615 666 41, 000 .131 “15 
Apt. ic ia 965 580 691 41,100 .135 5 
MAY. os il vase 1,420 475 664 40, 800 130 15 
Fane a a a ade 930 370 520 30,900 .102 I 
Joly on sro si esis 965 475 595 36, 600 2417 13 
Angels or nel 650 580 597 36,700 2117 213 
September. =... oaoisio i: 720 545 614 36, 500 120 »13 
October. ln A 615 510 575 35, 400 L113 .13 
November... ....c..o ein asinine 615 510 568 33, 800 111 > 12 
December. site ii hia 650 545 606 37,300 .119 .14 

ThE YOAT. dss as ise sn in 4,650 370 643 464,000 0.126 1. 69 
{       
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COMAL RIVER AT NEW BRAUNFELS, TEX. 

Comal River has its source in the numerous big springs that issue 
from the foothills west of New Braunfels, Tex. The joint discharge 
of these forms Comal River at the junction of Comal Springs Creek 
and Comal Creek. The water from the head springs naturally flows 
down Comal Springs Creek, but a gravel dam deflects part of this flow 
into the Landa mill race, whose waters rejoin Comal Creek about 4 miles 
above the highway bridge north of the court-house. The following 
table shows the result of current-meter measurements on Comal River 
at various times: 

Discharge measurements of Comal River at New Braunfels, Tex., 1895-1906. 

  

  

Date. | Hydrographer. charge Remarks. 

i Sec.-ft 
1805 el CoC Babb, fs a ier rr seid ates ro 328 | At Richway bridge. 
898 yi AUTRE i a RE Rie Se a na 320 
Boma Bl Ee TR I | 310 | In —% 
M00... iiss 0 a NE 374 Do. 
TOO Toh doo. an | 343 Do. 
1962... ents AO i se rs | 333 Do. 
W008. cn fila. AO es i is tina ent ah TA A nae Th | 412 | In park (recent rains). 
1904.5. nos foisan dO. cr Rr RE 375 | In park. 
1905..........= | Sal. da is. a er ls lo 300 Do. 
1900... oC. Sie QO. en i sa te asa aes | 386 Do. 

  

SAN MARCOS RIVER AT SAN MARCOS, TEX. 

San Marcos River rises about 1 mile northeast of the town of San 

Marcos and flows into Guadalupe River near the town of Gonzales. 
Its source is in several large springs, now submerged by a lake 
created by the dam of the San Marcos Water Company. There 
are five power plants on the San Marcos within a distance of 6 miles 
of lake. Below the lake there are many irrigation plants, all of which 
derive their water from the river by means of pumps operated by 
water power or by engines. 

The following discharge measurements have been made: 

Discharge measurements on San Marcos River. 

  

Year. Hydrographer. Dis- 

    

: 
charge. Locality. 

Sec.-ft. 
ASO ile ain 6.C.C. Babb... i. | 150 | International and Great Northern Railroad bridge. 
0 EN a do. rl. 89 | 1 mile northeast of San Marcos. 
1809... PT. U.Payior....:. boda 
1000. ne an la QO. cos. 150 | Westerfield ford. 
100300 00. toi cl Li 153 Do. 
3906. asa ee QO, 145 Do. 
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SAN ANTONIO RIVER DRAINAGE BASIN. 

SAN ANTONIO RIVER AT SAN ANTONIO, TEX. 

San Antonio River rises about 3 miles north of the mission of San 
Fernando, the geographic center of the city of San Antonio. San 
Pedro Creek rises in San Pedro Park and has maintained a flow of 9 

second-feet for several years. It joins San Antonio River just below 
the city and above the Hot Wells, where many of the measurements 
are made. 

San Antonio River has gone through the same experience as many 
of the big springs. About 1885 it began to fail, and by the latter 
part of 1897 had entirely ceased above the city. It regained its 
former efficiency in 1900, shortly after the celebrated flood (Water- 
Supply Paper No. 105), but in two years the discharge dropped again 
to a third of the discharge in 1900. There is no doubt that the river 
and the artesian wells have the same underground source. The fol- 
lowing table shows the discharge measurements that have been made 
on this stream: 

Discharge measurements of San Antonio River at San Antonio, Tex., 1895-1906. 

  

  
Date. Hydrographer. charge. 

| | 

Sec.t. | 
December, 1895... .. C.C.. Babb... +. Sm Ae Len 40 Upper canal. 
November, 1896.... ..... Oi es a ee a a a Se x 41 | Do. 
December, 1897. .... Sem nad Coal SE A I TRE RS a eh eB | 0 | Lower canal. 
December, 1897.......... HO. A ei a vel aa i 11 | Hot Wells. 
March, 1898. ....%:. bso Oe ie ET pen a i Riis 0 | Lower canal. 
March, 1898... ot... doit ois i a a HN hh ie 9 | Hot Wells. 
June 1899. con i doy a I 0 | Lower canal. 
June, 1899... a0. Ah 0, 0 dS aA Tn 10 | Hot Wells. 
September, 4900s. J. ide cr Ef a Se RT LN dE 103 | Lower canal. 
September, 1900... ..... AO ei i Se Er 125 | Hot Wells. 
October, 1901....... fos 0 ce i a A a 41 | Do. 
March, 1904........ EIR Ms alee RE US Sd SRL CS it ne NE 65 | Do. 
June, T0904... ...... Jae Ao rr aN 61 | Do. 
September, 1905......... doc Se Ne ir 117: Do. 
June, 1006... . Hc. A I LR SI TR 54 | Do. 

  

NUECES RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

The main forks of Nueces River rise in the eastern part of Edwards 
County, Tex., and flow southward through the rugged mountains of 
the Edwards Plateau, uniting with the west fork about 14 miles from 
Uvalde and about 6 miles above the crossing of the Southern Pacific 
Railroad. The main fork is fed by springs and carries perpetually 
running water from its source, a few miles north of Vance, to its 
junction with the west fork at the foot of the Edwards Plateau. At 
about the junction of the branches the flow sinks into gravel beds, 
locally reappearing in big clear pools at points where the gravel has 
been washed off from the solid bed-rock bottom. Four or five
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miles below the Southern Pacific Railroad bridge flowing water again 
appears, the stream along its lowland course being fed by numer- 
ous springs. 

Near the post-office of Barksdale the main fork is joined by Pul- 
liam Creek, which in dry times has a small discharge at its mouth, 
amounting to perhaps 5 second-feet. 

The larger part of the discharge of the main fork below Barksdale 
comes from the prong by Vance. From Vance to the point where it 
debouches from the Edwards Plateau it is fed by many springs that 
rise in the banks or in the many abutting canyons. . The largest of 
these is Camp Woods Spring, whose discharge on April 10, 1906, was 
found to be 3 second-feet. 

The following discharge measurements were made on the Nueces 
and its tributaries in 1906: : 

Discharge measurements in Nueces River basin, 1906. 

  

{ Dis: | 

  

Date. | Stream. Hydrographer. | charge. Location. 

| Sec.-ft 
Aprile... 0: | NUECES... Silo les TB. O.Tavior.. csi .. 0: 39 | Laguna. 
April 6... ..o. enen dos nies Ltrs ai afiobay do. erat a 46 | Shoe Peg Mountain. 
April 6... BERT AD, . ccs sat he hea CR Le 24 | Barksdale. 
April10.......- i Camp Woods........:.... of .-cc. do. oar sil, 3 | Near Barksdale. 

In Edwards County, in the watershed of the Nueces and its tribu- 
taries, there are fifteen small irrigation plants that derive their water 
directly from the river and its tributaries or from springs that issue 
from the foothills a short distance from the main stream. The 
water of the Nueces is of the best quality for irrigation and affords 
rich returns where the dam and farm are so located that the occa- 
sional torrential floods can not destroy them. 

Below Barksdale other irrigation plants derive their water by 
ditch or pump from the Nueces. The Fern Lake Company has a 
tract of nearly 200 acres near Montell that is irrigated by ditch from 
the river itself, while a short distance below Montell the irrigation 
plant derives its water from Montell Creek. Still farther down the 
river J. J. Dodson has installed a modern pump-irrigation plant and 
is prepared to irrigate about 150 acres by pump irrigation. 

The Nueces offers excellent opportunities for the installation of a 
big ditch irrigation system. Between Uvalde and the Dodson plant 
there are several thousand acres of rich land that could be brought 
to ditch by the construction of a dam across the Nueces. 

Between the Southern Pacific Railroad and the International and 
Great Northern Railroad very few attempts have been made to use 
the water of the Nueces for irrigation purposes. At Cotulla many 
excellent irrigation plants have been installed, and Bermuda and 
other onions are successfully raised,
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LEONA RIVER AT UVALDE, TEX. 

The flow of Leona River is variable, and the river has often stopped 
flowing altogether near Uvalde. It was dry in 1885, but soon revived 
and continued flowing till 1893, when it again ceased for a time. Its 
history at the brickyard crossing, 1% miles below the town on the road 
to Pearsall, is given in the following table: 

Discharge measurements of Leona River at Uvalde, Tex., 1885-1906. 
    

| Dis- 

    

  
Dates Hydrographer. charge. Remarks. 

| 
| Sec.-ft. | 

1888: Sli rae Ss ne rN iE aa Tl Lagis Flowed. 
1993: ... aise de ER Ea Le Ee Ne a a hs Did not flow. 
Detomber, 805. FCC a BADD vc i ail dea can Ee is savas aie | 1 | 
Jone, 1809. ..:...... Boley fc sii ni de ae a ee A Rd Feteegs Do. 
September, 1900.... ..... QO Lh ea aE | 5 | 
March, 1904........|..... do. me a ne 22 | 
August, 1905....... bois 0. A RL RL he ae nr Eh | 13 

7 Apri, 1908... eee A | 

RIO GRANDE DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

The source of the Rio Grande is in the snow masses of the high peaks 
of the continental divide in Hinsdale and Mineral counties in south- 
western Colorado. The main stream flows in an easterly direction for 
about 75 miles, receiving numerous tributaries from the mountainous 
region through which it passes. At Del Norte the stream channel 
leaves a narrow canyon-like valley and enters the San Luis Valley. 
From Del Norte the general course is southeasterly for about 75 miles 
to a point 20 miles east of Antonito, where it crosses the Colorado-New 
Mexico State line. Four miles above the State line the river enters a 
canyon, locally known as Rio Grande canyon, and continues through 
it to a point a short distance below Embudo, N. Mex., where the can- 
yon walls retreat rapidly, especially on the west side, giving room for 
a border of irregular hills between the higher mesa walls and the flood 
plain adjacent to the river. This is the beginning of Espanola Valley, 
about 3 or 4 miles in width, which extends about 25 miles to White 
Rock Canyon, through which the Rio Grande flows for 30 miles. 
Again the canyon walls recede, and the river enters Albuquerque 
Valley, which averages from 1 to 3 miles in width to about Socorro, 
N. Mex. Throughout its course in New Mexico the general direction 
of the Rio Grande is southward to El Paso; thence it is southeasterly 
to the Gulf of Mexico. 

From the high mountains which surround this basin come a large 
number of small streams, some of which unite into creeks of consid- 
erable size, while others sink and gradually disappear into the coarse 
soil of the valley bottom. Below Del Norte few streams of importance 
enter the river with the exception of the Chama in New Mexico and
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the Pecos in Texas, as nearly all those which issue from the mountains 
lose their water, except in flood periods, in the sandy plains before 
they reach the main channel. Rio Conchos is the principal tributary 
from the Mexican side. 

The limited data on precipitation collected by the United States 
Weather Bureau show the mean annual rainfall to be 25 inches in the 
mountainous portion of the drainage. This diminishes to 10 inches 
in the foothills and lower portions of the drainage. 

The determination of the amount of water in the Rio Grande is of 
importance, both on account of its use in irrigation and from its bear- 
ing upon interstate and international distribution of water. Most of 
the New Mexico and Texas stations down to Eagle Pass are maintained 
by the United States section of the International (Water) Boundary 
Commission. The data for the following stations have been collected 
by W. W. Follett, consulting engineer for the Commission, and have 
been furnished through the courtesy of Gen. Anson Mills, Commis 

sioner. : 
Rio Grande near San Marcial, N. Mex. 
Rio Grande near El Paso, Tex. 
Rio Grande above Presidio, Tex. 
Rio Grande below Presidio, Tex. 
Rio Grande near Langtry, Tex. 
Rio Grande at Eagle Pass, Tex. 
Pecos River near Moorhead, Tex. 
Devils River near Devils River Station, Tex. (two stations). 

On account of the shifting character of the river beds at the Inter- 
national (Water) Boundary stations, no rating tables have been pre- 
pared. The estimated monthly discharges are from daily discharges 
computed by Mr. Follett directly from the discharge measurements. 

The five stations from Laredo down (Laredo, Roma, Brownsville, 
Salado, near Guerrero, and San Juan at Santa Rosalie Ranch) are 
maintained by the Mexican section of the Commission. 

RIO GRANDE PROPER. 

RIO GRANDE NEAR DEL NORTE, COLO. 

Measurements and observations were begun in the vicinity of Del 
Norte in 1889 by George T. Quinby, the object being to obtain the 
flow of the river before water was diverted for the agricultural region 
of San Luis Valley, and by comparison with the figures obtained at 
Embudo to acquire data as to the effect of the numerous ditches 
taking out water between the two points. The river 25 miles above 
Del Norte flows out of the canyon at Wagon Wheel Gap. Little 
water, however, is diverted until the edge of the San Luis Valley is 
reached, the largest canal heading near the town of Del Norte. Dur- 
ing freshets the river divides into a number of channels, making it
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difficult to obtain measurements near town. In order to avoid the 
expense of establishing a station during time of high water, the first 
measurements—those about June 1-—were made from several bridges 
crossing the numerous branches. The results were not wholly satis- 
factory, and June 25 a station was established above the branches. 
Later a locality about 2 miles farther up was chosen. Records are 
continuous for a period of sixteen years. 

The station is about 2 miles west of Del Norte, above the main canal 
taking water from the Rio Grande, and is above all the irrigating 
ditches of importance. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 174, page 36, where 
are given also references to publications that contain data for pre- 
vious years. 

Discharge measurements of Rio Grande near Del Norte, Colo., in 1906. 

  

  

    

: Area of Gage Dis- 
Date. | Hydrographer. Wo section. | height. | charge. 

| Feet. Sq. ft. Feet. Sec.-ft. 
April 2. ..icinns bviy Megara Br 156 1.15 383 
Aprll29. ose BO Tr SB 144: 330 2.42 1,470 
May 2d. ......... Murphy & Meeker... clon iran an | 7063 718 4.90 5,000 
Jane 13.00. Rial. Meeker i. oi rt hei in vrs Saas 167 948 6.30 7,730 
October 25... Sg Aone ne a i rer a Ne a 136 238 1.70 741 

    

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 1906. 

  

  

  

Day. Jan. Feb. | Mar. | Apr. | May. |(-June. | July. | Aug. | Sept. {| Oct. | Nov. 

Yes 1.0 1.0 1.15 1.2 2.25 4.2 Sed ls 1.45 230 ae 
ir. dats 1.0 1.0 1.1 NAS sy 4.5 i... 0x Fda Leaf 1.75 
det 1.0.{. 1.0 1.1 1.2 2.1 4.4 $3 nia 1.45 23 das 
a 1.0 1.0 1.1 Lb fan olng 4X. 2.0 oad 1.75 
Ro RR 1.0 1.0 1.0 1-1 3.1 4.5 Salas an i 1:4 2.2 iran 

1.0 1.0 1.0 Lot en .: M23 ial. LO en, 1.65 
1.0 1.0 1.05 1.3 3.5 5.35 2.95 1. Tk 1.2 2.0... iil 
1.0 1.9 11 1.40 4.05.1. 2d: 8h a. 1.6 
1.0 1.0 ¥.1 1.35 4.1 5.2 2.6: {ns 1.2 9 i. oar 
1.0 1.0 el glaring Bg nn LT ao 1.55 

IL... 1.0 1.15 1.0 1.6 4.35 6.0 29 oil 1.15 Sila 
120 ans. . 1.0 1.25 Glee lots at al Sone 0.2 trans Boe Ta. 3.5 
WY. if; 1.0 1.4 0.9 1.5 3.7 | 6.35 Tala 1.2 L700 
V4. oon 1.0 1.5 0d Pa 8.35 oo aL Leas ayia L5 
13. 1.0 1.6 1.0 1.75 3.45 6.0 8:05. 4C. 500k 1.6 B7 fca.ol 

| 
16. ills 1.0 1.65 0 0 ld cl Sat Oc or aud LO lo ssf d aa 1.45 
17 1.0 1.7 1.05 2.0 4.5 5.9 2.55505 r.7 E73) isn, 
IS. oro 1.0 1.7 0.9 Acs ob an Boal LO eis 1.4 
190s, 1.0 1.75 1.0 2.3 5.4 4.9 adil ail 1:7 LZ rk: 
20 1.0 1.8 1.08 ro a mts nn 4:6 rox. L6H. eae 1.2 

20... 1.0 7 1.0 2.5 5.9 4.4 Sey 1.65 3.65 15.00 
Yo 1.0 1.7 te a 4.35) Ly ed 1.2 
POS ET 1.0 1.7 1.1 3.2 5.7 4.3 2.3000. v0 1.0 1.7.1... 
24: ii 1.0 1.6 Ll a ions 4.9 4.15 00 1.65.0. wan rod ls 1.05 
1 FER 1.0 1.4 1.1 3.1 4.3 3.7 2-33 heal 1.65 BT on 

20s 1.0 1.4 NS 3.9 3:35 |. seen. 36 or ca ln 1.0 
cra 1.0 1.4 ¥.1 2.7 4.1 3.5 Ee MR DRL 2.5 L725 boeaihys 

2B a. 1.0 1.3 Tab de is 4.3 3:45. 0. ao ten 365 se ni 1.0 
2 esa 1.0 1.2 1 2.45 4.3 3.35 2.7. JT. 2.4 eT oa 
Lin Yo fois ty 10 4.15 3.40 {es sna ToD lest SSL, 1.05 
+} HSU 1.0: 0000 LY ins 4.05 |... 2 te A RL                       

8077—IRR 210—07T—4
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Rating table for Rio Grande near Del Norte, Colo., for 1906. 

  

| 

    

      

| | 

Gage Dis- || Gage Dis- | Gage Dis- || Gage | Dis- || Gage | Dis- 
| height. charge. | height. charge. | height. | charge. id charge. | height. | | charge. | 

I 

Feet. | Sec.-ft. || Feet. | Sec.-ft. | Feet. Sec.-ft. | Feet. | Sec-ft. || Feet. | Sec.-ft. | 
0.90 280 1.80 | 840 | 2.70 1,795 3.60 3,000 | 5.00 5,260 
1.00 320 1.90 1: 0802.80 1,920 3.70 | 3,150 5.20 5,600 
1.10 365 2:00 1,025 2.90 2,050 3.80 | 3,300 5.40 5,960 
1.20 415 2.10 11,1204 3.00 2,180 | 3.90 3, 460 5.60 6,320 
1.30 470: 1 2.20 11.2201 :3. 10 2,310 4.00 3,620 5.80 6, 680 
1.40 | 530 || 2.30 | 1,325 3.20 2,440 | 4.20 3,940 6.00 7,040 
1. 50 600 || 2.40 | 1,435 || 3.30 2, 580 4.40 4,260 6.20 7,400 

{23-60 675 2.50 | 1,550 || 3.40 2,720 4.60 4,580 6. 40 7,760 | 
[1.70 755 || 2.€0 | 1,670 || 3.50 2, 860 4.80 | 4,920 
| | | ij | H   
  

NoTE.—The above table is applicable only for open-channel conditions. It is based on five discharge 
measurements made during 1906 and is well defined. 

Monthly discharge of Rio Grande near Del Norte, Colo., for 1906. 

[Drainage area, 1,400 square miles.] 

  

  
      

Discharge in second-feet. Run- off. 
— Err Nololin Mateee—s — 

Month. 
| 3 | acre-feet. | Sec.-ft. per | De thi in Maximum. Minion. Mean | sq. it. por a 

| 

January... coh ain ee ne 320 320 | 320 19, 700 .229 .26 
Bebrary... oi. aii ah 840 320 521 | 28,900 .372 .39 
March:.- i ran 390 280 344 | 21,200 . 246 .28 
APTI i aL Sana 2, 440 365 1,090 | 64,900 L779 .87 

BY i pt Le Ee a 6, 860 1,120 3,830 236, 000 2.74 3.16 
JURE, i a 7,670 2 650 | 4,970 296, 000 3.55 3.96 
Jy RS dns 2, 860 1,270 1,880 116, 000 1.34 1.54 
AUGUST. io Carb, 1,200 582 775 | 47,700 .554 . 64 
September. ....... hr sn aie 1,550 390 719 42,800 .514 .57 
October... ..... loi fa hss 1,380 715 | 891 54,800 .636 -73 
November, .. coi... 00... 0000 798 320 | 546 | 32,500 .390 44 

TRO POTION... oso. taste iaane se vas ee es a 00,000: oid   
  

NoTeE.—Values are rated as excellent. 

RIO GRANDE NEAR LOBATOS, COLO. 

This station was established June 28, 1899, at the State highway 
bridge at a point near the Colorado-New Mexico State line, about 10 
miles east of Lobatos post-office and in T. 33 N., R. 11 E., and 13 
miles east of Antonio, the nearest railroad station. The record of 
flow is of importance because of the proposed Government irrigation 
project near Engle, N. Mex., and also because it gives the discharge 
of the river at the Colorado State line, and includes practically all of 
the Colorado drainage. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 174, page 39, where 
are given also references to publications that contain data for previous 
years. .
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Discharge measurements of Rio Granae near Lobatos, Colo., in 1905-6. 

  

: Area of | Gage Dis- 
Hyarographer. widen, section. | height. | charge. 

| | i | 

Feet: + Bg.fl. 3 Feel. |-SecHL. 
Rol. Meeker bo iliac An cos Las. 234 | 433 | 2.45 | 801 

a 249 {4% 
July 26¢........ Vaio QO. irae [+ 207 | 188 | 1.12 | 67 
September 22... ..... 00 a a re | 200 | 166 | 1.00 | 46 

F
g
 2 8 

| 

239 564 | 
250 | 1,430 | 
259 | 1,620 | ; 
211 | 506 | 

| 1,260 

| 

  

o
o
t
 

3
8
8
%
 

a Made by wading. 

Daily gage height, in feet, of Rio Grande near Lobatos, Colo., for 1906. 

  
| | | 

Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. 
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Rating table for Rio Grande near Lobatos, Colo., for 1906. 

  

  

          

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- 
height.| charge. || height.| charge. || height.| charge. || height.| charge. || height.| charge. 

Feet. | Sec.t Feet. | Sec.-ft Feet. | Sec.-ft Feet. | Sect Feet. | Sec.ft 
1.00 45 2.00 3.00 1,470 4.00 2, 6.00 6,700 
1.10 65 2.10 550 3.10 1,590 4.20 3,240 6.20 7,120 
1.20 90 2.20 630 3.20 1,710 4.40 3,590 6. 40 7,540 
1.30 120 2. 30 715 3.30 1,840 4.60 3,950 6. 60 7,960 
1.40 155 2. 40 805 3.40 1,980 4.80 4,320 6.80 , 380 
1.50 195 2. 50 900 3.50 2,120 5.00 4,700 7.00 8, 800 
1.60 240 2.60 1,000 3.60 2,270 5.20 5,080 8.00 | 10,900 
1.70 | 290 2.70 1,110 3.70 2,420 5.40 5,470 9.00 | 13,000 
1.80 245 2.80 1,230 3.80 2,580 5.60 5,870 
1.90 A 2.90 1,350 3.90 2,740 5.80 6,                       

Nore.—The above table is applicable only for open-channel conditions. It is based on discharge 
measurements made during 1905-6 and is well defined between gage heights 1.0 foot and 6.5 feet,
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Monthly discharge of Rio Grande near Lobatos, Colo., for 1905-6. 

[Drainage area, 7,700 square miles.] 

| 

  

        
    

  

Discharge in second-feet. | Run-off. 
-— Totalin |— Month. LO Go : 

Maximum. Minimum. | Mean, | 20re-iont. lg Juper epi in 
Ts mts ed} Jee ear 

1205. | | 
Jonnary. ii lee a 1,000 | 1,000 | 1,000 61,500 | 0.130 0.15 
February... io, os ara 1,290 4,170 | 1,230 68, 300 | . 160 Vi 
Mion. ae 1,710 | 475 | 808 | 55,200 | 17 A 
APTI og i 1,840 | 405 | 773 46, 000 | . 100 41 
Mayol rt LT Td 11,700 | 1,840 | 5,690 350, 000 739 85 
Junie = 2 aaa haan © 13,100 | 1,470 | 7,220 430, 000 938 1.05 
Fy a ee i 1,350 90 272 16, 700 035 04 
Sugpet. A 200 | 90 163 10, 000 021 02 
September... i. aii tn. 90 | 45 64.4 | 3,830 0084 - 01 
OetoDbar. sis a aa se 195 | 45 102 6,270 .013 .02 
November a... oii sliitaaaly, | 405 120 229 13, 600 .030 .03 
Decombor. ihn. nen a 630 405 546 33, 600 L071 .08 

THevenr. bo. aidn | 13, 100 45] 1,52 | 1,100,000 | 197 2.66 
| | 

1906. 
JaNary. that ee 805 630 | 720 | 44,300 | .094 11 
WODIOATY on is Sh 1, 470 805 | 1,240 68,900 | .161 51 
Mareh oo ie | 1,000 240 453 | 27,900 .059 | .07 
Ap SS 2, 420 155... 7614: | 45,300 | .099 | HA 
MOY. ae 6,700 1,000 “3,330 | 205,000 .432 .50 
JUNE. oo ea te he 8,280 1,350 | 4,370 | 260, 000 .568 | . 63 
Joly =. 2,050 1,000 | 1,470 | 90, 400 191 | 29 
AUGUST See, 1,250 195 | 503 30,900 L065 | .07 
September: . Liiiih nineties 1,470 240 423 25,200 | .055 | . 06 
Qcetober. 0.5 caer seia Sisal 1,470 550 923 56, 800 | 120 | .14 
November 1-24... .c.. nl... 1,230 715 954 45,400 | 124 2H 

Tho petiod J. 15d siativiin, rerserrenelsnnnsnes een 900,000}. on | BE 
|   

Note.—Values are rated as follows: May and June, 1905, and May to July, 1906, excellent; remaining 
months 1905-6, good. ; 

RIO GRANDE NEAR SAN MARCIAL, N. MEX. 

August 8, 1889, a station was established near San Marcial and a 

measurement was made which gave a discharge of 19 second-feet. 
Soon after this date, however, the river gage was destroyed and the 
locality abandoned until January 29, 1895, when the station was 
reestablished at the bridge of the Atchison, Topeka and Santa Fe 
Railway, 1 mile south of San Marcial, N. Mex. The conditions at. 
the station and the bench marks are described in Water-Supply 
Paper No. 174, page 43, where are given also references to publica- 
tions that contain data for previous years.
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Discharge measurements of Rio Grande near San Marcial, N. Mezx., in 1906. 

|Area of | Gage | 

|| August 21 
|| August 24 

|| September 5 

Il October 22 

  
|| December 26 

[By George W. King and D. H. Armstrong.] 

  

August 12 
August 15 
August 18 

Angel 27... as nk 
August 30 
September 2 

September 8 
September 11   
September 28 
September 30 
October 3 
October 6 
October 9 
October 12 
October 15 
October 18 

October 25 
October 28 
October 31 
November 3 
November 6 
November 9 
November 12 
November 15 
November 20 
November 26 
November 29 
December 2 
December 5 
December 8 
December 11 
December 14 
December 17 
December 20 
December 23... ... 00.000   December 20... 0-2-0 

Dis- | 
Date. section. height. | charge. | 

Sq.ft. | Feet. Sec.-ft. || 
January 2... viel 106 | 6.5.1 125 
January 5c nn ol 148 | 7.0] 282 
JONUAYY 8.00 his fat 131 | 6.8 241 | 
January 1. .0. oo: 164] 7.2 283 | 
January i4:.. 000 198 | 7.2 514 
Januaty 17. od nl 468 7.9 1,249 
January 20... cc .oin ald 486 | 7.9 1,312 
Yonaary 23. 1a oaleiinnt EA 613 | 
Jomaary 20... Lion Wel 7.2 487 | 
Jananry 99... is {oy 7.4 803 
January 3. i tafe on 648 | 
February 3... ci... f= 241t 7.3 623 | 
Febraary 6. .-....- oi. 252 | 7.5 703 | 

February 9....0 one 246 | 7.4 | 633 
February 12... ..:..... 268 7.7 794 
¥ebraary 15... ......... 286 7.8 g74 
February 18............. |. oR 1007.8 778 | 
February 21.............. | 365 | 7.7 721 | 
February 24............. | 296 | 7.6 658 
Febrary 27... 2h. 355 7.6 779 
Marloes: 00s Seo. | 26 7.4 678 
March 6. ca... 0. | 270 7.6 692 | 
March 0......0 Cone oie 256 | 7.5 579 
March 12... .... :2v 289 | 7.6 751 | 
March 15... 5. .o. 342 | 7.8 980 | 
March i8. .. =. t i. 391 7.9] “1,020 
March2i., ....con tiie m7 Lv 78 785 
Mare 24... 0.550000 203 | %1 516 
Marelhv27 50. ieaiibeae; 319 | 7.9 742 
March 30.5.0 aon 578 | 8.5 2,204 
APIS. a a | 282 | 7.7 1,207 
Aprile Sl Lin30r ho 8.0 aad 
Aprig iid 344 | 8.1] 1,432 
ry a 365| 82| 1,77 
April 15 537.1 8.7 21. 

i bo 2s 26h 
| 93 343 
|  95[ 43% 

9.8 | 5,691 
9.5 5,256 

| 9.0] 4,149 
20.0: 4308 

dod! oom . ) 

10.3 | 10,448 
10.1 | 9,649 
10.4 8,951 
10.9 10, 799 
10.8 10, 157 
10.6 9,211 

9.55 6,513 
9.1 5,316 
9.3 5,297 
9.4 5,435 

. y 
10.7 | 8,476 
9.7 6,346 

  

      December 31 

September 25. ........... | 

‘Area of | Gage | Dis- 
section. height. | charge. 

Sq.ft. | Feet. | 

  

  

é . 

629 S41 72.81 
447 7.90 1713 
550 S50 2 9d 
684 8.8! 2717 
20:0 84 7188 

| 494 8.4! 1,9% 
5251-85) 2 
605 8.9 3010 
414 8.2( 1667 
202 | 8.0 1,170 
200 07 
319 8.4| 1,42 
500 831 149% 
365 8.5 1,360 
289 8.3] 1,004 
170 7.9 627 
141 7.7 526 

I X07 7.6 422 
Lolo 7.6 222 

3.03 156 
bo 115 7.7 295 

98 7:5 | 184 
94 7.5 | 174 
52 7.0 | 70 
31 6.7 | 41 

! 18:17 26,0 10 
23 6.4 13 

| 1,035 | 9.3| 4,434 
| a%6 7.5.4, 149 

| 365 7.5 0a 
| aml nel 1,38 
| 2% 7.511177 

250 7.7: 909 
| #3 w7l 1,000 
heii 973 7.8 | 877 

on 7.9 [1,07 
TT Soil. 587 

|= Be 82:1 1,000 
229 83 | 1,405 

five] 805 550 
| 349 8.4! \1,617 
| 43! 85] 1,586 

ORR TEs 
28° S50 1,43 
303, al 1,935 

focal 80 898 
| 30a 8a] Ya,008 
oh o38e oes 1,386 

| 364 8.50: 1,70 
| 43 S71 1.5 

[2 rao l- owls | od 55 
C230 8.4 1,405 

= 5 ann S40 140% 
194 7.9 731 
137 8.0 687 
331 8.3 966 
225 8.2 966 
273 NEA CY Ti 
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SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feel, of Rio Grande near San Marcial, N. Mex., for 1906. 
  

  

        
  

  

| 

  

  

| 
| 

        

  

  
  

  

  

f i i 1 | | 
i | 1 | | | | 

Day. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 
| | | foam fori ed aa as 

Ee | 6.5 | 7.35| 7.55 7.8 | 9.4 | 9.35| 8.0 | 8.75 | 7.45| 7.4 | 83 | 8.6 
ail Sn Les TAL 08 [15 106 Toe 1 70 RETF | 84] 8S 
TARE 8:6 1.723 Lasley foo 1001 80183 | 7.200 7.55) 2.8. 84 
VE 67 I 3rd soca] 8.8 84 [080 1.7 84] 845 
Be agrees 70 | 7.3 | 7.45 80 | 895 91 | 85 | 85 | 7.0 7.7 | 85 | 8.55 

Bo Lopes lene 80 Loo fos smb ss es {Ty aed] 9] 
Poiiit linn 69 | 7.3 | Tes! 7s! 95 | 93 | 85 | 83 | 67 | 7.85) 8.4 | 9.35 
Br Lana nl 6.8 | 7.357.550. 80 (99-93 1 87 [83:67] 7.95] 545] 885 
On 6S P74 brs si bon fos sel sachin 7s {85 | 86 
10:0 8 ide 7.0. -7.58 | 7.5.1 795} 10.1 | 9.4] 8:55) 82 | 6.35} 7.8 B41 85 

Tani, 2: 7.05) 7.0: 205110.2 | 94584 1-82 007 VI 851-85 
Bia 70. {TT 1.6. 82 10.5 | 0:65.0-835 1-79 18935-7785 1:84 
min HALL ay 815 10.095) 9.88] Sq | Tes... L185 [88 
aaa Lo “2.4 78 7.65 825 Linas] 9.05 8a Loa] 000 17:1 8518.2 
B..ooocoerannnn) 74 1 7.8 | 7.75] 855/10.3 [10.3 | 8.4) 7.7 |... VT 85 8A 

Innes Vrres tor 15 rsa oes lan ln.s5 esl. 773-83 | 5 
I ir Pet 77 bili selmi ime se 79.0 7.9 | 83 | 84 
I a is 7.93 7.6 17.9 85. 110.1 110.6 S450 7.6 Volks 7.8 8.5 8.15 
10 80 | 7.950080 Ses lap. [Ines 8st TT 78848 
opr 9 ree 9 ss Ie nd {is ned Lo 7.8 | 8.45.1. 7.95 

Plier LT CAT Ying aac t mr hr sssd ein 7.55084 4.7.9 
0D ian Cole TaseT Tal east 0 os uae ue 7.91 8.351580 
PY iT T2.e {Tees rl00 foes] i aosleys 2.0 S06 150 
OL Sern at, Srna Ns 0. 0s gs 0-17.90 815 
a 2°41 7.89] 7.8 | 051]10.8:1. 01 81 | 703/64 {.81 { 80 | 83 

gli Sa ppb nsah roots eel so 7.8 (A673 S| 30 53 
Crea P21 06 Loe bossime dl 8.75 80 (7.75) 695) 8.2 (“37 {825 
BRR ai VTS 858 050105 | sale 77 1104] 8.3. [8.051 855 
SEE RR Seda 2.6 | '9.3:710.0| 8854 79 |. 7.65] 7831-83 |] 81 1-83 
Mew ie TB lean 8.5.00 0, datiig Shug jail goa gn ARR dine li8 8 
Ss as ol ion 82 dan. ui 9.5 dco oc 8.4 TeB3 lina, 8.3 Apa 8.4 

| 

NoTEe.—No flow September 13 to 24 inclusive. 

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mex., for 1906. 

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

| 

Xoo ooals V0 155 715 790 | 1,260 | 4,970 | 5,980 | 1,950 | 1,940 170 | 1,110 | 1,410 | 1,480 
or a | @a125| 720 | 760 | 1,110 | 5,380 | 5,590 |a1,710 | 1,675 | @175 | 1,070 | 1,480 |a 1,390 
Snel co 155 | a625 | a730 |a1,210 | 24,560 (25,320 | 1,810 |a1,470 | 125 [21,270 |a1,550 | 1,420 
dorian 185 625 620 | 1,330 | 4,430 | 5,560 | 2,110 | 1,480 80 | 1,380 | 1,520 | 1,560 
ot Sn Bt a 280 625 610 | 1,450 | 4,210 | 5,060 (a2,310 | 1,490 a70 | 1,380 | 1,650 | a1,770 

Basia ney 280 | a705 | @690 |al1,450 (24,390 | 5,050 | 2,110 |al, 360 50 |a1,380 |al1,620 | 3,500 
ie ides 260 | 615 | 750 | 1,380 | 5,800 [5,300 | 2,310 | 1,095 40 | 1,410 | 1,570 | 4,500 

Bo. ic unl | a240 625 630 | 1,390 | 7,080 | 5,300 |a2,580 | 1,095 a40 | 1,310 | 1,560 | 2,120 
Oc ls, 240 | «635 | a580 |a1,430 | a 7,080 | 5,300 | 2,450 |al,095 30 |a1,180 |a1,550 | 1,750 

111 APES 260 685 580 | 1,380 | 7,800 | 5,430 | 2,390 975 20 | 1,110 | 1,450 | 1,600 

Wl us a 285 710 750 | 1,530 | 8,230 | 5,520 |@2,190 975 al0 | 1,010 | 1,510 |a 1,550 
A a a 300 | a795 | a750 1,730 (29,370 | 5,860 | 2,030 | @625 5 | a910 (al1,490 | 1,450 
RL 405 | 795 | 580 | 1,690 | 10,080 [26,240 | 2,010 | 600 0| 940 1,470 | 1,510 
4. a a 515 875 700 | 1,770 | 10,340 | 6,820 |al,930 575 0 970 | 1,450 | a1,400 
V5. sar pos aes 720 | a 875 920 [@2,020 |a10,450 | 8,020 | 1,990 | @ 525 0 [a1,000 |a1,420 | 1,330 

XO dr 980 850 980 | 2,250 | 9,780 |a8,500 | 2,210 660 0 970 | 1,400 | 1,340 
Felis 1,250 825 920 | 2,400 | 9,710 | 8,440 |e2,110 615 0] 1,020 | 1,380 {1,190 
18. isaab 1,320 | a 780 |al1,030 |a2,660 | 29,650 | 8,530 | 2,180 | a 420 0! a880 | 1,360 960 
19. oh ,390 | 710 | 1,110 | 2,800 | 8,850 [28,330 | 2,270 | 405 0] 910 | 1,250 915 
2. acetone al, 310 700 950 | 2,940 | a 8,950 | 7,840 |a2,640 290 0 940 |al, 280 a 780 

hai 1,130 | @720 | a790 |a3,320 | 10,060 | 7,200 | 2,340 | a220- 01,010 | 1,240 690 
aid 950 630 680 | 3,910 (210,800 | 6,880 | 2,050 220 0 |e1,080 | 1,110 730 

ee rnar a700 | 660 | 690 | 4,100 | 10,700 |a6,200 |a1,760 | 200 01,210 | 900 | a685 
sari 560 | a660 | @520 |a4,380 | 10,250 | 5,150 | 1,610 | a 155 011,250 720 825 

2S tai 540 670 630 | 4,670 (210,160 | 4,590 | 1,390 105 al5 |al,390 900 962 

| 680 740 | 6,000 | 9,890 | 4,330 al1,170 240 50 | 1,250 | a900 a 965 
a78) | a740 | 5,840 | 9,330 | 3,680 | 1,170 | @ 320 70 | 1,210 990 955 | 

720 | 2,330 | 5,190 | 28,910 | 2,930 1,070 295 | 9,070 |e1,070 960 980 
Ee ,450 | 4,6 7,630 |a2,710 | 1,070 | 270 | 1,790 | 1,250 [a1,010 | a 965 
SEPEE a2,200 | 4,970 | 7,130 | 2,310 (21,280 | 185 |al,060 | 1,430 | 1,100 | 1,040 
Natl 1,470 1... Ha b,380 Lo... 1,450 210... Ae, 00 0. LLL pel, 11S 

  

                        
  

aDates of measurements.



RIO GRANDE. 55 

Monthly discharge of Rio Grande near San Marcial, N. Mex., for 1906. 
> 

Discharge in second-feet. 
  

    

Total in 
Month. ES rT of EY Rr Sh 

| Maximum. | Minimum. Mean. acre-feet. 
BoE re ba Lr 

JAMAL Y Erm Le ERs ah 1,390 125 594 36,496 
FeTnary cs re Es i 875 615 715 39, 689 
March. re ar UE Ee | 2,450 520 925 56, 866 
APTI. Se a a Ee 6,000 1,110 2,742 163, 140 
May. oa Eee EEE Ra 10,800 4,210 8,143 500, 707 
JUG. Ca a Re et Da 8,530 2,310 5,799 345,064 
Sy L na SR SR aE 2,640 1,070 1,924 118, 314 
AUER. i a ee As | 1,940 105 703 43,210 
September. oo Be a ee Sh EY en re oe 9,070 0 429 25,527 

aR 1,430 880 1,152 70, 830 
November. co i rN ES ! 1,650 720 1,307 71,752 
DOCeMNBY, oc Sl a i LR Ta a i ad 4,500 685 1,401 | 86, 142 

TNE VOL. fe si res ia Se Beirn Sa a A A rae a des 10,800 | 0] 2,153 | 1,563,737 
|   

RIO GRANDE NEAR EL PASO, TEX. 

This station was located at the pumping house of the smelter 
company, 3 miles north of El Paso, Tex. The bed of the stream at 
that point is composed of mud and is constantly shifting and 
changing. May 1, 1897, the station was placed under the charge of 
W. W. Follett, consulting engineer, International (Water) Boun- 
dary Commission, and by him removed 1 mile farther up the river 
to Courchesne’s limekiln. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 174, page 49, 
where are given also references to publications that contain data for 
previous years. 

Discharge measurements of Rio Grande near El Paso, Tex., in 1906. 

[By W. L. Follett and J. Smith.] 

Gage | Dis- || 

  

        

  

  
        

  

Area of Area of | Gage | Dise 
Date. section. height. charge. | Date. section. height. charge. 

| Sq. ft. | Feet. | Sec.fi. | Sq. ft. | Feet. | Sec.-ft. 
Janmary Loto 179% 6.2 4 SAY Le S52 8:2 1,283 
Januaryd. ol 140 | 5.95 | IG EADIE. (os LL eed (B 752 
TnaIY Ten net eo bn APR II Ld ae ule 
Jombary a0. 0 oe. bee 147 0 16.00] VIA APY, a Sa [ison 9.5 742 
January 13. oon na | 172 6.3 | UNA TL. oC 528 8.2 1,146 
January 16... .... 0 | 3 63 2 LAB. oh tn 649 | 8.55 | 1,468 
January 18: ooo ol 292 7.25 SRI APIIL 0: ol Dain 534 8.05 1,168 
Januaty 2l.2c ciel 425 7.45 Sd API IY. oo. arn 690 8.7 1,706 
Janmry 4... 0000 458 7.65 O77 AAPL 200 Dna se f= 727] 8.8 1,865 
January 27. 0... 349 7.05 S80 ADIL OB La 884 9.5 2, 855 
January 30:. . sci 328 7.0 S10. April 30... 5a ua 1,094 | 10.0 3,475 
February 2: ........00.. 312 7.0 526 BY Jue a es i 1,076 9.8 3, 696 
February 5... ...:c....0... 264 6.9 EBA May. os 3 9.3 2,760 
February. i 0000 201 | 7.0 06 Maye oo. 808 | 9.55 | 2,909 
Febroary 11. ....... tba 334 7-3 OTA May la... oll 1,325 | 10.6 4,832 
Yebruary 14... oi 371 7.4 | ATE May lp... 1,245 | 11.45 5,901 
February 17....5. os; 411 7.6 May ls... 1,581 | 11.95 7,329 
February: 20... 00.00 345 7.3 BE May 20... vn 1,368 | 11.55 6, 388 
February, 23. ....i.0 0 327 7-2 555 May 23... vitamins 1,428 | 11.8 1 
February 26...... hp L315 1 SLT A MAY 2B... ois ten rs 1,460 | 12.3 8,312 
Mareh 2: cians ico 308 7.0 BS MaY 28. ol Sas aes | 1,447 | 12.45 8,140 
March 5......5. oo. 2 974% 6.9 ST Ime. li 1,032 ‘11.95 | 5, 948 
Mareh'8. von terion 246 | 6.9 comedy aN en 946 | 10.55 4,473 
March-llo coe Ul sn, 2651 6.9 403 JANE 7 a0. ih giind rin {2 908-1 10.0 4,357 
Mareh 14... 2 aio) 91: 6.7 200: June 10... ol. a 815 | 10.0 3,701 
March 47... 0. vii 05 185 6.8 200 1 Tome 13... aod 768 | 10.25 3,733 
March 20... c. 0c... 08.1 7.25 Sen dane dt. oii a | 1,062 11.0 4,843 
March. 29:00. ac i000 287 1-1 207 0 -Tune 19... so. ss. fF oLA6L. 0011.5 5,875 
Mare 20... oor han 233 6.8 355 fedune 22. vo oul Stn un, | 1,207 | 11.85 6, 500 
March 20. cov. on. 2. 189 6.6 207 | Jome 25. ci ns 821 | 10.95 4,801 
March SV. oo 452 8.05 1;100 1 June 38... ve 626 9.9 3,069



56 SURFACE WATER SUPPLY, 1906. 

Discharge measurements of Rio Grande near El Paso, Tex., in 1906—Continued. 

  

  

  

  

      

    

  

    
  

  

  

  

  

Date Area of Dis- Area of | Gage | Dis- 
: section. .| charge. section.| height.| charge. 

| Sq. ft. | Feet. | Sect. Sq.ft. | Feet. | Sec.-ft. 
June 30: inland 534 9.3 2,120 1 Oeboberl....; uz. ous 419 8.3 1,155 
Jaly'S. oo. x ada [2c 518 8.75 1,450) October3...:.....cnvuves 216 7-3 579 
Jaye... rn oa | 449 8.65 1,334 [October 6-1. 5.0, Fo ocite 216 7.15 464 
My OQ. hasan ate | 663 9.0 1,938 { October 9... .......2..: 317 7.45 650 

July 12. i TA ey Posy 9.4 2,682 | October:12....... 2. oo 290 7.4 685 
JOY IS. no satan fo 093 8.7 1;386.(-October15..:-....c. .... 225 7-15 542 
Joly 18...» on ons. 631 8.85 L711 {| Octoberi8. .:. . iw. 214 7-05 506 
Joy 2)... loi oe 527 8.8 1,086 i October 2... ol... 228 7.15 528 
Jay 24... eal 434 8.8 1,509 | October 24:.............; 218 7.1 526 
July 27s oe fa eau 320 8.1 3,056 |: October 27... ....o..0050 263 7.6 849 
Faly 29: Coralia, 308 8.0 995 -0ctober 30... oo... Sai: 208 7 493 
Jay SY. 0. one 268 7.9 678 | November 2............. 247 7.4 758 
August... Joann 448 8.6 1,328 || November 5.:....-...... 331 7.85 1,178 
August Ba... a0, i 441 8.6 1,513 || November 8............. 411 8.1 1,136 
August 9..... i 324 8.0 1,144 | November 11....... uo. i 435 8.1 1,243 
August 12 i 361 | 8.0 747 || November 14............ 334 8.1 1,150 
August 15 32 1.7 504 ||: November 13... ... 303 9 1,011 
August 18. co na 167.1. 7.0 303: (| November 2l............ | 302 8.1 1,106 
AvEmst Rl EET 140 | 6.8 201 || November 24........0 0. 319 | 80 | 1013 
August 24... Lin heat 139 | 6.6 251. November 27. ..- ls... 223 7:6 545 
AMUSE 2]... ie Es 77. 26.0 122 || November 29............ 221 7-6 638 
August 30... uel 211 7.3 S577: |{- December... ....... 316 8.1 999 
September2............. 100 | 6.3 160: {December 3. -....- os 23 792 | 10.35 3,899 
September s..........c.] 49.10 5.75 63 || December S........n.0 338 8.45 1,507 
September 8. ............ 28! 5.4 37 || December 11............. 414] 85 | 1,565 
September1....... -.... 16:01:51 = 18: December 14...... ...... 282 8.3 1,106 
September i4............ 16 | 5.0 19 |( Decembery. ............ 330: 8.251 1,212 
September 17....5....2 9 4.95 10 “December 20.2: 5 ...h. 373 8.0 1,166 
September 20... ........- 8| 4.9 8: December 23... .......w. 290 7.51 775 
September 24............| St. 5.0 71 December 26..... 5. on. 288 7.2 598 
September 27. ........... 11 4.8 12°{{ December 29......c.5.... 351 7.75 | 942 
September 30............ 97 | 6.0 | 156 || December 31............. S47 7. 8 812 

| [or] 

Daily gage height, in feet, of Rio Grande near El Paso, Tex., for 1906. 

Day Jan Feb. | Mar. | Apr. | May. | June. Sept. | Oct. | Nov. | Dec. 

Yat at 6.15| 6.9 70 8:4 1:30.00: 111.4 9.1 8.0 6.5 | 8.45 | 7.4 8.05 
Se Sa 6.06| 6.95| 7.0 825( 9.8 | 10.95 | 8.9 8.2 6.25 7.6 7.4 8.1 
Babs on 6.0 7.0 7.0 8.05| 9.8 [10.7 8.7 8.7 6:00: <.7.3 7.6 8.1 
ERE 5.95| 7.0 7.0 8.2 9.65 | 10.55 | 8.4 9.35 5.9 7-3 7.9 8.2 
Boi aan 5.9 6.95 1::6.9 8.1 9.451 10.45 | 8.55 | 9.8 5.73 1.7.15. :.7.85.:1.10,2 

0 mts aire 6.0 7.0 6.85.1 “7.5 9.3 | 10.3 8.6 8.7 5.65 | 7.1 7.851 9.6 
Yiemius trans 6.0 7.051 6.85. 7.5 9.35 | 10.0 8.55 | 8.4 5.6 7.3 7.9 8.7 
Bia rn 6.0 6.95 | 6.9 7.8 9.3 9.85 | 8.9 8.1 5.45 (7.4 8.1 8.45 
0 aa as 6.0 6.95 --7.25¢ 7.7 9.5 9.9 9.05 | 825 | 5.4 7.45 | 8.2 8.85 

30: ceca ne in 6.0 7:2 7.05.+.-7.6 9.95.1. 9.957 9.1 8.6 5.3 7.5 8.151.8.5% 

ALi G.-1571:.7.3 6.85 | 7.55 | 10.35 | 10.0 9.2 8.55 | 5156 7.5 S:1 8.5 
12 ie 6.2 7.251 6.7 7.6 10.55 | 10.15 | 9.35| 8.05] 5.1 7.4 8.1 8.4 
18... 6.3 7.2 6.7 8.05] 10.6 | 10.25 | 9.2 7.95 | 5.1 7.4 8.1 8.3 
Mote bias 6.3 7.4 6.7 82 11.0 | 10.65] 8.8 | 7.9 5.06 | 7.3 8.1 8.3 
XB ns 6.3 7.4 6.7 8.05 | 11.4 | 10.8 8.751 7.7 5.0 7.15: 8.0 8.3 

6.3 7.4 6.7 $3 v1.7.1 10.95 | 8.63 7.4 5.0 7.2 7.95 8.2 
6.3 7.55 | 6.8 8.55 | 11.9 | 11.2 8.7 | 7.15] 49 | 7.15| 7.85| 8.2 
7.2 7.5 6.7 835] 11.95 | 11.35 | 8.85 | 6.9 4.95] 7.05( 7.95 | 8.1 

15 7.45 | 7.2 £1 ]11.651°11.45. 0.157 6.65 4.05| 7.0 8.0 8.0 
7.351 1.3 7.3 8.05) 11.55 | 11.55 | 8.75 | 6.9 4.95 | 6.95| 8.1 8.0 

lida ec iiienss 7.6 7.3 7.25 ( 8211.6. 111.651 3.90 6.7 4.95| 7.05 8.1 7.8 
Rc get 7.85 | 7.2 7.3 86 | 11.65 | 11.85 | 8.8 6.8 4.9 6.8 8.05 | 7.8 

NC A 7.8 7.2 7.154 8.7 11.75 | 11.45 | 8.9 7.4 5.15 6.9 7.9 7.55 
4 nt 1517-1 6.95 89 | 12.05 11.3 8.8 6.55 5.1 7.0 7.95] 7.35 
2s tL 7.5 7-1 6.8 88 | 12.2 | 10.9 8.4 6.43 1-50 | 7.3 8.0 7.3 

90.0. ies 7.35 | 7.05! 6.8 8.8 112.354 10.6 8.2 6.2 4.9 7.351 7.8 7.2 
i 7.051 1.1 6.7 9.2 | 12.5 | 10.2 8.1 6.0 4.8 | 7.55 | 7.6 7:3 
OS ie 7:0 7.0 6.7 9.5 | 12.5 9.8 8.1 6.05| 4.85 | 7.6 7.4 7.25 
20. a, 70 lime 6.6 9.9 | 12.45| 9.5 8.0 7} 5.8 7.5 7.5 7.75 
80 ain 0 Alien: 6.65 | 10.0 | 12.4 9.351 7.95.1 7-250 5:9 7.2 7.8 7.7 
BS 6.95 MH %:5: [ora Bg uct 7.9 6.8 Lins, 7.25 1....53 7.8                          



RIO GRANDE. 

Daily discharge, in second-feet, of Rio Grande near El Paso, Tex., for 1906. \ 

  

  

  
  

  

  

  
  

  

    

  

    

  

    

    
  

  

  

  

     
  

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

: | —— eS | emma Kogan PR ian He — 

lio ssnaa 2220 | 455 485 | 1,520 | 3,680 ab, 120 | 1,820 775 260 (ai, 245 760 | 960 
Bc ca EE 190 a 490 | abl |al,340 | 3,480 | 5,260 | 1,630 960 | a 150 755 | a760 el,000 
3 ni laety 175 | 515 515 | 1,170 |a3,700 4 770 la1,3%0 |al,430 115 | a580 950 | 1,000 
AR SE LR, a 165 510 515 | 1,280 | 3,420 ag, 470 | 1,040 | 2,400 90 580 | 1,220 | 1,080 
Beis 150 | 470 | a425 a1,2i0 | 3,040 4,580 1,220 | 3,080 | a65 465 |al1,10 a3,670 

| 
Bn as 175 | 500 385 750 |a2,760 | 4,600 |a1,280 |al,610 55 |-a435 | 1,100 | 2,770 
La bi al75 | 530 375 750 | 2,740 a4, 3¢0 | 1,160 | 1, 390 50 555 | 1,0€0 | 1,740 
Sir reas 175 | a470 | @395 | a970 | 2,520 | 3,880 | 1,760 | | 4 200 40 620 al, 140 1,510 
0 en 175 | 440 610 | 900 |a2,810 | 3,740 |a2,030 lal, 230 35 | 650 | 1,250 | 2,070 

0.05 050000 al75 | 565 490 | 820 | 3,640 |a3,610 | 2,120 | 1,440 30 700 | 1,250 | 1,990 

RR a 210 | a595 | a370 | a780 | 4,370 | 3,560 | 2,310 1,380 | a20 | 720 |a1,240 |al,560 
12. on l.i 220 585 290 800 (24,740 | 3,690 |a2,550 | a805 20 | a685 i 210 | 1,380 
B...oe 0. at. a240 | 575 280 | 1,060 | 4,830 (a3,730 | 2,370 705 25 685 Y 180 | 1 200 
Mo iinet 240 | a715 | 270 | 1,150 | 5,330 | 4,320 | 1,740 665 a 20 630 at, 150 al, 110 
IB sind 240 | 715 270 | 1,060 |a5,840 | 4,550 | 1,660 @ a 505 20 | 2540 Y 080 1, 150 

¥0 on a240 | 715 270 | 1,260 | 6,610 |a4,770 | 1,520. 455 15 560 | 1,040 | 1,120 
37. sa van 240 | a795 | a280 (a1,470 | 7,190 | 5,250 | 1,650 | 415 a 10 540 970 al, 170 
Bo a520 | 760 | 270 | 1,350 |a7,330 | 5,560 la1,770 | @355 10 | @505 |a1,030 | 1,140 
19 ao Nn 540 | 730 | 520 | 1,200 | 6,630 |a5,770 | 2,280 | 245 | 10 495 4 060 1 110 
20: na 730 | a635 a 580 al, 170 1a6,390 | 5,960 | 1,600 | 340 | a10 485 1 110 al, 170 

| | 
2 is a945 | 630 | 555 | 1,290 | 6,540 | 6,140 |a1,840 | a250 | 10 | a505 |a1,110 | 1,010 
Na eed 1,110 560 | 580 | 1,630 | 6,690 [6,500 | 1,630 | 290 | 10 425 | 1,060 | "930 
ran Sa ae 1,080 | a555 | @520 |al,710 |a6,990 > 740 | 1,720 | 530 20 460 "960 | a 810 
Mont cabins al, 045 500 | 425 | 1,930 | 7,730 450 (@1,510 | 2240 | alb 490 | 2980 | 685 
OB a ee 870 | 510 355 | 1,850 | 8,080 % 720 | 1, 250 220 10 655 970 | 655 

Wo teil 765 | a485 | @355 |a1,870 |a8, 460 | 4,220 | 1,120 | 165 | 10 690 760 | 2600 
tiene tan ren a 560 515 | 295 | 2,430 | 8,700 3 560 |al, 1060 | a 120 | al5 | a820 | ab50 660 
Bota 525 | 455 | 295 |a2,850 | 8,490 |a a2, 910 | 1,060 | 130 | 15 850 | 470 | 630 
es hein 520 15 iin | @235 | 3,350 |a8,140 | 2,440 | 990 | 4954 125 7°0 | aFFQ | a040 

80. i. aa aB15 tails 265 |a3, 470 8,040 a2, 210 | 830 | aj545 al40 | ar¢5 * 760 £15 
Bleak oir 480%. ce TT hl | 5040 sno a 680 410 |....... 885 tad 810 

1 | | | 

a Dates of measurements. 

Monthly discharge of Rio Grande near El Paso, Tex., for 1906. 

Oi charge in second- Ck 

Iionth. on - ® in se wr to Totalin 

Maximum. i Minimum. ‘Mean. acre-feet. 

JONUary a ae | 1,110 150 439 26,995 
FP EDTRATY oh ssi ns ean Sh ss 2a ofan wa te sh Sean 795 440 571 31, 686 
Marvel cues so crea aS dh me a am Ls | 770 235 412 25,309 
ADI or a i ae re Ln 3,470 750 1,480 88, 046 

AY Ly re en A Bel aR Ns | 8,700 2,520 5,676 348,992 
Furie re re en LE A | 6, 500 2,210 4,548 270, 625 
Fly rn SRR TN i 2,590 680 1,571 96, 575 
ATUL ae A a Le es Sn a . 3,080 120 799 49, 150 
Septoraber tl. io hl ih eis Er IT a | 260 10 47 2 S17 
OetoDeY Ji. ie. as oy, 850 425 621 38,192 
November... Sia. re a. oa, i 1,250 470 997 59, 326 
December... .... oii i ha Tait Baad Sy i 3,670 | 600 1,240 | 76,255 

he Year i a a a La i 8,700 10 1,533 | 1,113,968 
| | {   
  

RIO GRANDE ABOVE PRESIDIO, TEX. 

This station was established April 4, 1900, by the International 
(Water) Boundary Commission. It was 9 miles above Presidio and 

above the mouth of Rio Conchos, one of the principal tributaries of 
the Rio Grande, and about 200 miles below El Paso. 
was in a straight stretch of the river, but in the bight of a long bend. 
In 1903 the river began to erode a cut-off across this bend, and the 
spring flood of 1905 deepened this channel to such an extent that 

The station
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more water passed through it than through the station, and it became 
necessary to abandon the location. 
was moved 8 miles farther upstream and rebuilt. 

In September, 1905, the station 
Its location is far 

enough above the mouth of Rio Conchos to be free from the effects 
of backwater from that stream. The conditions at the station and 
the bench marks are described in Water-Supply Paper No. 174, page 
54, where are given also references to publications that contain data 
for previous years. 

Discharge measurements of Rio Grande above Presidio, Tex., in 1906. 

[By James P. Hague and F. X. Dougherty.] 

  

    

  
  

  

[ 
Area of 

Date section. 

Sq. ft. 
JANARLY. 3 ns senses 171 
JAnRary 6... Shoei! 165 
Jannary-10.. oo coal, 129 
January 14 oo. dae. hl. 107 
January 7... be ld. 130 
January 20... uci. hi. 124 
January: 24... ae 163 
Jonaary 28... 2... 225 
JANUAry 8h. ui sree 231 
BeDIaary 3... iat 241 
Bebruaty 6... «nn niin: 214 
February 8... .C i vi. 215 
Bebraoary 18. .... 7. 2:50 224 
Febraary 10... 2. qos. 237 
February 19... ix .c0 214 
February 22............. 5000 
February 25. cio oo] 230 
Mareh'd oo. 0 ar | 196 
Marchill.. 0... ..... [5187 
Mareh 16: ....... 0.00% 176 
Mareha9, ooo cian 172 
Maveh 22 o.oo 155 
Mateh 25... on aun | 152 
Mare 28... owls. | 163 
Mateh 31: ioe 171 | 
April gd... oracle | ol | 
APHUG. cr il 5 
April 9, io i 288 
Xprilio olin 228 
APTibIS, chesnut 210 | 
Avast so | 20 
ApSl2Uc iro ce dy | 302 | 
Apia oo [256] 
APL 270 viel 337 | 
Apron. sao eae 
Mays non {505 | 
May 6 alr ot {716 
Mag 9. ar iE | 549 
Mayio. = oa, fo 521 
Mays. 0 840 
MayI8:. 2 Juni 972 
May 20.8 iain 1,263 
Mayas > an gN 1,208 
May oy dt ao 1,320 
MAY Cid 1,357 
June 2.00. wl 1,613 
Junedess oe lin 1,183 
June 8 cas isla 864 
June tlc CL nario) 766 
Janedd. sor. io 698 
TONE 1T iis cient nnins 1 707 
June.20, rr. cui A ks 811 
Inge 23a. a te. 0itd 968 
JRE 2B, tii iananen 1,262 
June 20 ae. 854 
7 EE a NT es 585 
Julys at aL 526 

A NE | 367 
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Gage | Dis- 
Date. section. heigi_t. | charge. 

Sq.ft. | Feet. | Sec.-ft 
Joly Woo i ay 324 4.5 718 
Joly 4. or sn 387 5.1 1,169 
JIA AT... nd ieee 367 4.9 995 
TO D0. oe iene i has 395 | 5.1 1,136 
TOY 28s re aE 327 4.6 850 

301 4.35 695 
287 4.3 651 
265 4.3 616 
277 4.4 . 645 
395 5.2 1,213 
470 5.4 1,527 

August 13... o.oo, 377 5.0 943 
August 16. Looe 350 4.6 827 
August 19... ty 205 4.2 441 
Avugnst 22.0. alo 168 3.9 348 
j-Angust 25. onan 265 4.35 639 

ioAUZasE28. a ll 410 4.9 1,178 
Angast3l. or. min 224 3.8 411 
September 3... va. 158 3.7 337 
September 6... LL 138 3.6 296 
September 9............. 112 3.3 201 
Septemaber:12...... x... 95 ol 143 
September 15... ......0..0 91 3.0 123 
September i8...... . 81 2.9 86 
September 21............ 118 3.3 186 
September 24............ 94 3.0 126 
September 27.....-...... 64 2.8 75 

|| September 30.,........... 55 2.6 56 
|l October 3 53 2.6 59 
October 6 38 2.4 36 
October 9 134 3.65 317 
October 12 112 3.5 241 
October 15 175 4.0 428 
October 18 151 3.7 364 
October 21 136 3.6 327 
October 24 154 3.6 322 
October 27 139 3.5 291 
October 30 118 3.5 287 
November 2 199 3.9 528 
November 5... ...00 00... 157 3.8 408 

ft November 8.-:..  irua) 1781 3.9 487 
November li... .......0. 251 | 4.3 680 
November l4............ 329! 4.6 1,002 

i November 17... .:....;.. 262 | 4.4 812 
November 197 (un lL 238 | 4.3 692 
November 23... ui .. 260 | 4.35 724 
November 26............ 272 | 4.4 780 
November 20............ 2374 “43 671 

i Degember 2.5.00 nL 00 204 3.9 464 
December §......... 0... 337 | 4.5 965 
December. -_ Joi. 2. oe 382 | 4.6 1,103 
Pecember-11.. C... «0 437! 5.4 1,576 

| December 4.......0..... 392 5.3 1,431 
December 17: .... 0000 346 5.0 1,057 
December 20-..........%. 308 4.8 904 
December 23.:........... 301 4.7 863 
December 20... 1.0.0. 260 | 4.5 696 
December 29... ........ 223 | 4.3 547 

 



RIO GRANDE. 

Daily gage height, in feet, of Rio Grande above Presidio, Tex., for 1906. 
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| | 
Day Jan. | Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

| | | 

Lot ba ii ns 4.01 4.55 4.1 3.85 | 5.4 7.65 6.3 | 4.3 3.75 | 2.6 3.8 4.1 
Ere [4.0 4.3 4.2 3.9 5.8 7:7 6.05] 4.25| 4.5 2.6 3.85 | 3.95 
Des dT ate {1 3.95] 4.2 4.150 3.851 6.151-7.8 6.7: :4.851.8.85 2.6 3.9 3.8 
di et RE | 3.35 415| 415] 3.8 | 6.2 7.6 5.65 4.4 4.050 ‘2.551 3.8 3.85 
Dn tae. Pin i384 4.15 4.1 3.8 6.15 7.25 6.05 5.9 3.65 |. 2.5 3.8 4.35 

QB. ais oi Ne Eae i--3.8. 14.15 4.1 4.251 6.1 7-1 6.35 4.7 3.6 2.45 | 3.8 4.5 
a ns [3.8 405 4151.45 6.0 6.8 5.6. 1:35.3 3.45 | 2.4 3.8 4.55 
Br aan 3.8 4.1 4.05 4.5 5.9 6.5 4.6..1.-5:8 3.45 3.6 4.05 4.55 
Oe 3.7 | 4154-41 4.4 5.75 6.351 4.5 { 5.8 3.351 3.65} 43 6.0 

40.0. as 3.65 4.2 4.1 4.35.] 5.6 6.25 | 4.55.1 5.551 3.251 3.5 4.3 5.8 

Rac 3-6 4.15 4.05 | 4.35 5.6 6.2 4.75} 5.5 3-2 3.4 4.3 5.35 
2 dina ahaa 3.55 4.25} 3.95 4.25 5.6 6.2 6.25 | 5.0 3-154.-3.5 4.35 5.45 
18. a aaa 3.5 “4.25 | 3.95 4.25 5.8 6.15.v5.35:-5.25 | 3.¢ | 3.65 4.55 5.6 
dL La 3.45 4.25 | 3.95] 4.15 6.1 6.15} 3.2 5.45 {3.1 3.7 4.6 5.35 
5... 00. 5s .4 4.2 3.95 | 4.05 6.35 6.2 5.05 4.95 3.0 4.0 4.5 3.35 

¥6. 08 avsilnaes 3.45 | 4.3 3.95| 4.1 6.4 6.25; 4.95] 4.55 | 3.3 3.8 4.4 5.2 
M7. ise 3.35.1 :4.3 3.9 4.1 6.551 6.25! 4.95| 4.55! 3.0 3.7 4.35] 5.05 
AB. ras 3.35 4.3 3.9 4.2 6.75 | 6.4 5.65 4.45 | 2.9 3.7 4.25 4.9 
9... 3.4 4.2 3.9 4.45 | 6.95| 6.6 5.2 4.3 2.95 | 3.6 4.25 | 4.8 
0. ieee 3.35 4.2 3.8 | 4.45 7:15 6.65 | 5.2 4.2 3.15 (3.6 4.45 4.8 

oi a 3.35 4.15 | 3.8 4.5 7:2 6.75 5.0 4.0 3.2 3.55 4.35 4.8 
2. ayaa is on 3.45 | 4.15) 3.75 | 4.7 7.3 6.95| 4.95] 3.8 | 3.1 3.55. 435 4.8 
8 nian 3.5 4.3 3.7 4.6 7.3 7-15] 4.653.951 3.0 3.65 4.35 4.7 
i ar ae Det 4.3 3.7 4.5 7.2 7.35] 4.5 3.9 3.0 3.6 4.5 4.75 

2D ne Fea as 3.8 4.251 3.7 4.45 7.2 7.4 4.3 4.2 3.2 3.5 4.45 4.6 

2B. nnd. 3.9 4:95 13.75: 4.55 7.2 1:5 4.35 | 4.1 2.9 3.5 4.45 | 4.55 
2 sea 4.1 4.2 3.8 4.85 | 7.25| 7.55} 4.15] 6.4 2.8 3.55 | 4.4 4.5 

inhi ria 4.3 4.15 3.8 5,15 7:45:L,.7.25 4.4 4.651 2.751 3.5 4.35 4.4 
20... AAD an 3.9510 5.15) 7.45 7.05 4.35415 2.7 3.55| 4.35 4.35 
30. nd a AB sla 3.95 5.1 7.4 6.6 4.3 4.1 2.65 3.5 4.3 4.3 
Ataris didB ss orn S05 a, SS. 4.25 123.8 hn S45 4.25 

Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1906. 

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

fg Ne — 

nantly | 480 | 715| 435| 300 | 1,660 | 7,070 | 2,780 | a6l5 | 375 55| 470 | 570 
2a | 470 565 475 295 | 2,170 27,280 |a2,250 600 930 60 | a500 490 
Senn ceiadily a 445 505 455 250 |a2,610 | 7,680 | 3,550 630 | 2450 a 60 520 410 
gr Ere | 410 | 475 | a455| 250 | 2,640 | 6,950 | 1,860 | a645 | 545 50 | 420 | 450 
ade | 400 | 470 | 435 230 | 2,510 45,730 02,280 | 2,190 | 325 45 | a 410 | a850 

Ocdeiiianoanis | a 400 | a465 435 | a b45 |a2,390 | 5,400 | 2,880 860 | «295 a 40) 410 965 
Toniy io heyy | 380 405 455 785 | 2,310 | 4,700 | 1,780 |a1,370 250 35 410 | 1,035 
Raa | 380 | 425| 415| 785 2,220 ad,000 | 4880 2,150 | 250 | 295 | 560 al,035 
Ot RR I 330 | a450 435 | a 685 |a2,090 | 3,610 770 | 2,150 | a215 | a 315 680 | 2,500 

10: 7A EE | a305| 490 | 435) 635] 1,910 3,340 | 790 la1,760 | 185) 260 | 680 | 2,190 

Wor | 285 | 480  a4l5| 635 (1,910 3,200 | @920 | 1,670 | 170 | 220 | 680 «1,530 
Vi avai | 270 540 365 | a535 |a1,910 | 3, 2,650 940 | al155 | a240 | «730 | 1 , 610 
Benoni | 260 | a555 355 540 | 2,230 | 3,070 |‘ 1, al,190 145 295 950 | 1,750 
Yo as, | a245 555 350 495 | 2,720 3,070 |a1,270 | 1,090 145 315 | 1,000 al,480 
VB San | 235 530 | 345 440 (23,120 | 3,230 | 1,130 925 | @125 | a430 | «900 | 1,460. 

: | | 

Webra | 245| asss | a340| 450 3,200 3,380 | 1,040 | 775 | 210 | 385 | 810 | 1,280 
Wo ie a 225 585 320 480 | 3,440 23,380 |e1,040 775 115 365 750 al,110 
18s... 225 585 320 | a 555 [3,810 | 3,510 | 1,740 680 a85 | a3bb 630 980 
390. Le ae 240 | ab540 | a 320 705 | 4,330 | 3,680 | 1,250 | @535 95 325 630 905 
202. ihn. a 225 535 300 705 | 4,850 [23,720 |al,250 440 145 325 | a840 | a905 

2a 225 510 280 | @740 |a4,980 | 3,950 | 1,080 380 | «160 | «310 740 905 
2 aa A 260 | @505 | @260 915 | 5,280 | 4,410 | 1,050 | 2335 145 310 730 865 
23a irs 275 555 240 850 | 5,320 a4, 890 ‘880 380 125 340 720 905 
Mr a a 345 530 240 | a780 |a5,100 | 5,590 790 350 | a125 | a320 | a870 780 
253. lai, 385 | 490 | a240 740 | 5,210 | 5,890 665 | a 540 175 290 820 | a735 

Woh 430 490 260 825 | 5,320- [06,330 | a695 580 100 290 820 695 
Blinn 515 470 280 «1,090 | 5,560 | 6,310 520 | 3,580 a75 | a305 | a780 620 
28. linea a 535 450 | @280 | 1,320 | 6,080 | 5,240 740 lal,000 70 290 720 | a 585 
20... ise 660°... .. 345 | 1,320 | 6,080 |a4,480 | a 695 650 65 305 720 545 
30... aa 700... 355 al,280 ab5,950 | 3,410 665 615 a60 | a285 | a670 510 
Ain 2660 |... | a365 Sie 5820 2: 635 | ad10 |....... 20s es     

  
  

      
  

              
  

a Dates of meter measurements.
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Monthly discharge of Rio Grande above Presidio, -Tex., for 1906. 

  

EC Discharge & in rsccond-foot. | Total 

Month. rE =} 2 
Mra] | Minimum. “Mean. acre-feet. 

TOMOREY. oR a a, 700 | 225 371 22, 840 
RO DIaYY ii ni Bei 715 | 405 516 28, 671 
Maron eR ees 75 | 240 355 | 21, 828 
Aprils an ignlin es en | 1,320 | 230 673 | 40,046 
ER a a OR | 6,080 1,660 | 3,701 | 227, 564 
Tle, ga | 7680 3,000 4,657 277,001 
FY os i or A CL Seiad sat ein] 3, 550 520 1,358 83,197 

ER SS eH | 3, 580 335 994 61,111 
TT GE a a Te SERIE EEE SE be 930 60 210 | 12,516 

GONE tt a es a haga rman 430 | 35 251 | 15,461 
NOVEIMDET. th as cies bmn Een a titi i wate o 1,000 | 410 686 | 40, 800 
DCMT = i RS es ab ns A TN Se 2, 500 410 1,018 | 62, 588 

35 1,232 | 893,713 RO FOr so irs NE | 7,680 | 
  

RIO GRANDE BELOW PRESIDIO, TEX. 

This station was established April 8, 1900, by the International 
(Water) Boundary Commission. [tis 6 miles below Presidio, and is 
also below the mouth of Rio Conchos, and about 215 miles below El 
Paso. It is at the west end of the canyon section of the Rio Grande. 
The discharge at this station minus the discharge at the station above 
Presidio, Tex., is the discharge of Rio Conchos, except at rare inter- 
vals, when some rain water enters the Rio Grande from the north. 
The conditions at the station and the bench marks are described in 
Water-Supply Paper No. 174, page 58, where are given also references 
to publications that contain data for previous years. 

Discharge measurements of Rio Grande below Presidio, Tex., in 1906. 

[By James P. Hague and F. X. Dougherty.] 

    

    

  

  

Area off] Gage | Dis- Area of Gage | Dis- 
Date. section. height. charge. || Date. section. . height. charge: 

Feet. | Sect. Sq. ft Feet. | Sect. 
January 2.... 7.75 dO {ADT oes ae a nad 65 6.6 1,042 
Janaary 5... inion. 7.45 2,225 April 13... . cov iasvisinis 613 6. 4 940 
JAARAry. 9... oo. nk 7.3 1,808 ADPYIL 16... anal el 576 6.2 774 
Jonuary 13. oc dno lea: 964 7.3 L800 ApH IY... or. os 654 6.7 1,006 
Jaomory 16... 873 | 7.0 aso Aprl22. ice 790.1 7.0 1,223 
Jammary JO. lL ung, 849 7.0 LoS WADE 2S. os ani 652 6.7 1,032 
Janaary. 22; ican 813 6.9 LA30 0 Aprl- 28... uni. aii 770 7.2 1,572 
 Janaary 26s. i ion da 783 6.8 1326 May ss ci saniadoivaivnss 850 7. 45 1,867 
Jonmaary: 29... rasa 839 7:1 LOS H- Magda 966 8.2 2,725 
Webruaxry 2... .. 0. ie. 775 6.9 LAO MaY 7... has 843 8.2 2,792 
ebroary 5. ...... 2.0; 881 7.85 2,845 May 10... Lees. i 781 8.0 2,205 
ReDraary 8. cocuivcniviin 951 8.4 SAS May I3ie foi iin 898 8.25 3,026 
Yehroavy 41. 0. 00000 1,118 | 8.9 5, 150 May 16. Sn iit 1,045 8.4 3,657 
Yebroarydd............. 1,021 8.55 47004 May 19... co nos. ia 1,213 8.7 4,367 
Xobruary 17..0i..0...0.4 1,118 9.0 584d May 22... coins. 1,130 9.0 4,759 
¥ebruary 20..... ...... 1,215 8.9 ST May 25:0. 0 an 1,145 9.2 5,039 
February 23. ....0 00% 1,261 8.75 85,68: /P' May 28.00 oo Loud. 1,134 9.35 5,802 
March or. i 1,065 | 7.8 9.5 6,339 
March 7... 0...) 00 942 7.6 9.7 6,831 

915 7.3 9.3 5,415 
756 7.0 8.8 4,084 
739 7.0 8.6 3,491 
648 | 6.6 8.6 3,417 
607 6.35 9.0 4,248 
581 6.3 9.1 4,668 
600 6.35 9.5 5,189 
572) 62 9.7 5,716 
499 6.0 9.5 5,235 
715 7.0 9.05 4,505                 
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Discharge measurements of Rio Grande below Presidio, Tex., in 1906—Continued. 

    

  
  

    

          
  

    

  
  

  

  
            
  

| | | 1 : 
Areaof | Gage | Dis- || Area of, Gage Dis- 

Date. section. height. charge. Date. section. height. | charge. 

Feet. | Sect. | Sq.ft. | Feet. | Sec.-ft. 
0.1.70 6,40 | October 4.2... oc. cnn inn 10-1,303.F S.1 2,719 
11.0 9:21 {October 7. if. ila 1,198 7.65 2,337 
9.9 7,324 October 0... =... ..... > 51515 8.6 4,604 

10. 45 8,802 || October 13...............] 1,186 1.6 1,694 
13.45 1: 17,508 “October 16.c........ ..... | 1,203 7.6 1,643 
11.9 | 14,468 | October I9............... 10804 7.6 1,711 
13.0 16,062 I October-22..... aga { LI07.( 7.4 1, 
12.851 16,5024 ‘October26. v... x | 1,150 | 7.5 1,283 
10.4 | 10,840 h-October 28:0. oo 0s LAKE: “7.5 1,284 
11.55 | 13,920 || October 3i............... [1,350 7.451 1,282 
13.151 - 16,023 | November 3............. 1138 ti 7.5 1,317 

{13.4 | 18,700 || November7............. 1,135 7-5 1,329 
Augsast ll... 0-05. 12.05] "16,828 { November 9... il: 11,127 7-5 1,303 
August ia... iio 54 1.2 13,972 November 12... ... 1,1641..7.6 1,596 
August 17. .....0 cies 11.4 | 13,663 | November 15. .......0.d4 1,151 77 1,680 
August 20... iL. 10.9 | 12,700. November 18... ......... 1,118 7-55 1,434 
August 23. . 38 | 11.75 | 13,815 {| November 21............] 1,119 7.6 1,477 
August 26..... 13.3 | 16,000 | November 24..........-. 1,167]-7 65 1,598 
Aagast 2.. ......00 0 4,833 | 14.85 | 025,887 || November 28............ {1.0074 27.6 1,483 
September l..........:.. 2,508 {+ 12.5 |-15,8%6 || November 30............ | 1,008 7-6 1,485 
September 4............. 2,502: 15,9 {14,4801 -Degember 3... ita: | 962 7.4 1,147 
September 7.......:..... 2,274 | 10.25 11,966 | December 6.............. 1,062 7:6 1,448 
September 10............ 1,980 9.40. 7,440 Decomber 9... oo... i 1,092 8.2 2,578 
September 14............ 1,815 9.0 | 6,439 | December 12. 0.7 oi | 1,062 7.95 2,279 
September it... ..... 1,700} 861 4,70 Decombords. ..... 0... L162 07.9 2,004 
Ssptemper 19............ 1,800 88 | 5,81 | December 18........-..0 977 7.8 1,889 
September 22............ 1,580 825 3,067 {| December 2l............- 958 7.7 1,789 
September 25. ........... | 1,652 8.75 5,079 || December 24............. | 93d | 7.7 1,724 
September 28............ i<1,783 88 56461 December 27... v.i. i. | 852 | 7.6 1,347 
OCODET Ls ese | 1,290 85 | 4,428. Decomber 30... i... | 800 | 7.5 L171 

a Includes overflow section. 

Daily gage height, vn feet, of Rio Grande below Presidio, Tex., for 1906. 

| | | 

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

| 
I. naar | 8.0 7.3 80:1 062 7.451 9.6 9.35 | 10.65 | 12.7 8.5 7.45 | 7.55 
2 ited gs 7.8 6.9 7:9 6.15 73 9.55 9.25 11.55 | 13.05 | 8.2 7.45 1.5 
Datla 7.65 6.8 | 7.8 6.1 8.150 9.6 9.351 11.551 12.551 8.2 7.45 7.45 
A rat 7.6 7-35 7-851 6.05 8.25] 9.6 9.1 11.9 11.85 1-8.15 1 "7.4 74 
Bil rita 7-45: 7.851 7.75 | 6.051 8.75.1" 9.45 | 9.45 13.1 1-11.55.1- 8.0 7.45.1 7.55 

Qs dado any 7.4 S. 1547.7 745 1° 9.25(.90.2 10.0 13.5:111.4 7.9 7.5 7.6 
ite dy 7.4 8.4 7.6 7.2 8.551 8.95| 8.4 | 14.2 | 10.75 | 7.7 7.5 7:1 

8. a a 7.4 8.451 7.451 6.957 8.151 8.85|{11.45 1 13.656 | 9.95 71.7 7.5 7.65 
EER 7.3 8.7 7.35 6.851 8.05{ 8.8 [11.4 | 13.15} 0.6 8.007.565: :8.15 

10.05. sen 7.3 9.3 7.25, 6.65] 7.951 8.8 [11.05] 14.4 9.4 8.68% 7.6 8.15 

7.3 9.06 7.2 6. 45 7.85 | 8.7 10.3 13.35, 9.35 8.0 7.6 8.0 
73 9.05} 7.1 6.4 7.8 8.6 9.9. 1:18:75} -9.2 706 7.6 7.95 
7-25 8.85 {71 6.45 | 8.25 | 8.55 | 10.55 | 12.5 9.151 °7.6 7-1 8.0 
7.15 | 8.6 7.0 6.456 8.25|:8.55{ 10.4 | 11.2 9.05 | 7.8 Ey 8.0 
7.05; 8.5 | 7.0 6.45 | 8.3 8.6 | 10.6 | 14.3 8.8 7.8| 7.7 7.95 

0. 0. ie 7.0 8.7 | 6.95; 6.25 8.4 8.6 | 12.4 | 13.65 | 8.6 7-1 7.65 | 7.95 
AT ea 7.0 9.0 6.95 | 6.4 8.45: 50:0 1300 111.5 9.0 7-351 7.6 7.85 
18. ne 7.0 9:05-1:6.75 1.6.7 8.45 | 9.05 | 13.25 | 11.7 9.2 7-65 (7.551: 7.8 
0 ell 7.0 8.8 6.651 6.7 8.75] 9.05 | 12.55 | 11.5 0.55 1 7.6 1.65 7.8 
20. a rn 79 8.9 6.55 | 6.75] 8.9 9.2 [12.9 | 11.1 9.3 7.6 7.6: 7.8 

oy hn 7.0 9.45:1:6.5 6.7 9.1 9.15 | 11.95 | 11.05 | 8.45 | 7.6 76:1 1.75 
Tei 6.95| 9.15] 6.45! 7.0 9.1 9.25 | 11.25 | 11.4 8.25| 7.5 1-007 

Desi and 6.9 8.8 6.35°17.0 9.1 0.451 12.8 | 11.75] 9.151 7.5510 7.6 | 7.7 
oa 6.9 8.8 | 6.3 6.85 | 9.2 9.5 |13.05| 12.4 9.25 "7.5 7.651 7.7 
SYsratt altro 6.8 8.65( 3.3 6.75] 9.25! 9.55] 13.9 :| 12.9 8.95 | 7.5 7:65:77 

22 i eas 6.8 8.45 | 6.3 6.75] 9.4 9.75 | 14.25 | 14.15 | 8.85.1 7.5:| 7.6 7.65 
ising ‘6.85 | 825 6.3 7.1.1 90.4 9.75 | 12.95 | 16.4 8.451 7.5 7.6 7.6 

Og 705| 81 | 635] 7.25| 9.35] 9.7 |10.85{16.5 | 8851°7.451 7.6 | 7.55 
2a at z 6.351 7.35-1:.9.5 9.55 | 10.5 | 14.9 8.5 7.951 7.4 1.5 
S05: Lot 6.3 7.25 9.5 9.45 10:4 14.4 1-875) 7.5 46 |-1.5 
SY iia 0.201. on 0.5, Sit ea Y0.55:0 13.85, (.-...- 7.457. .0 7.5           
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Daily discharge, wn second-feet, of Rio Grande below Presidio, Tex. for 1906. 

i 5 | 

Day. Jan. | Feb. | Mar. | Apr. jy [Hae July. | Aug. | Sept. | Oct. | Nov. Dee; 

| 

bia a | 3,450 | 2,010 | 3,280 | 780 |a1,870 | 6,590 | 4,970 | 11,480 {216,080 |a4,430 | 1,250 | 1,400 
gia 1a2,890 |al,410 | 3,090 | 745 | 2,270 | 6,460 | 4,810 | 13,920 {217,310 | 3,150 | 1,250 | 1,310 
Sal ei | 2,560 | 1,340 | 2,900 | 710 | 2,670 |a6,590 |a 4,970 | 13,020 | 16,080 | 3,150 |a1,250 |a1,230 
Gon 2,470 | 2,090 | 2,900 | @ 670 [22,820 | 6,480 | 4, 13,170 (al4,410 [22,930 | 1,180 | 1,150 
rEg 2,220 | 2,850 | 2,670 | 670 | 3,850 | 5,950 | 5,260 |a15,870 | 13,950 | 2,630 | 1,250 | 1,370 

ogee 2,100 | 3,710 | 2,510 | 1,620 | 4,870 |a5,150 |a 6,300 | 17,970 | 13,720 | 2,550 | 1,320 |a1, 450 
A ar 2,080 | 4,420 (@2,270 |al,370 |a3,490 | 4,480 | 3,520 | 21,340 |a12,730 [a2,380 |a1,330 | 1,640 
aa 2,060 |a4,550 | 2,120 | 1,155 | 2,630 | 4,220 |a11,000 @19,700 | 10,420 | 2,460 | 1,320 | 1,540 
Brn 1,840 | 5,210 | 2,020 | 1,125 | 2,370 |a4,080 210,880 | 26,980 | 8,740 | 3,290 «1,380 |a2,480 
Wie 1,830 | 6,790 |a1,920 |a1,060 [a2,090 | 4,080 | 10,010 | 23,230 |a 7,440 (24,720 | 1,500 | 2,520 

nul 1,820 |a6,140 | 1,860 965 | 1,920 | 3,780 | 8,610 |a18,500 | 7,320 | 2,860 | 1,550 | 2,340 
2 a | 1,810 | 6,140 | 1,740 | 940 | 1,880 [a3,490 |@7,870 | 20,030 | 6,940 | 1,690 |a1,600 |02,280 
15 oe al,760 | 5,610 | 1,730 | @ 970 |a3,030 | 3,340 | 9,080 | 16,770 | 6,820 |a1,690 | 1,686 | 2,310 
a 1,690 |a4,900 |a1,610 | = 970 | 3,120 | 3,320 | 8,800 |a13,370 [a 6,570 | 2,180 | 1,680 | 2,270 

Bea: Doni 1,620 | 4,760 | 1,620 970 | 3,330 |a3,420 | 9,320 | 22,670 | 5,800 | 2,280 |al,680 (22,160 
| 

Wor Lay a1,580 | 5,240 | 1,580 | a 810 !e3,660 | 3,420 | 14,530 | 20,650 |a 4,720 |a1,890 | 1,590 | 2,140 
Wl 1,580 |a5,830 |al,500 | 865 | 3,770 | 4,460 | 16,260 13,970 | 6,080 | 2,040 | 1,510 | 1,980 
ig ai 1,580 | 6,030 | 1,370 | 1,005 | 3,770 |a4,350 |a16,980 | 14,570 | 6,760 | 1,810 |al,430 |al,890 
105 cai a1,580 | 5,430 | 1,260 |al,005 (a4,490 | 4,430 | 15,770 | 14,100 |a8,010 |a1,710 | 1,480 | 1,890 
8 tii 1,580 |a5,780 |a1,150 | 1,040 | 4,750 | 4,870 | 16,470 [13,170 7,060 | 1,710 | 1,480 | 1,890 

Sofi Nr 1,580 | 7,190 | 1,090 | 1,005 | 5,130 |a4,800 |a14,570 | 12,900 | 3,830 | 1,710 |al,480 |al,840 
ye a1,520 | 6,310 la1,020 |a1,220 la5,010 | 4,880 | 13,520 | 13,350 !@3,070 |a1,500 | 1,490 | 1,770 
OF re 1,440 [25,200 | 890 | 1,220 | 4,930 | 5,230 | 15,770 |213,810 | 6,090 | 1,550 | 1,510 |.1,740 
24 ia 1,440 | 5,420 840 | 1,120 | 5,120 |a5,190 |@16,210 | 14,730 | 6,470 | 1,390 |al,600 |al,720 
OF i 1,330 | 4,900 | 840 |al,060 [25,180 | 5,320 | 19,160 | 15,440 (a 5,630 | 1,340 | 1,590 | 1,640 

2B ie 1,330 | 4,380 | a 840 | 1,060 | 5,710 | 5,850 | 20,400 18,550 | 5,520 |a1,280 | 1,500 | 1,490 
We Th 1,370 | 3, 840 | 1,460 | 5,830 |a5,720 @17,100 | 36,700 | 4,460 | 1,280 | 1,490 |al,350 
Meio 1540 | 3,470 | 900 |21,620 |a5,800 | 5,720 | 11,940 | 37,400 | a 5,800 |a1,250 |a1,480 | 1,260 
o.oo 1,670 |. 20. a 900 | 1,720 | 6,280 |a5,360 | 11,090 |a26,240 | 4,750 | 1,250 | 1,480 | 1,180 
80.0 Lo iY 860 | 1,620 | 6,310 | 5,120 [210,850 | 23,190 | 5,500 | 1,280 |a1,490 |a1,170 
i ry ES S00. 06,340 11,210 | 20,440 |...0.... 050. 1,170 

a Dates of measurements. 

Monthly discharge of Rio Grande below Presidio, Tex., for 1906. 

s second-feet. nny s ks charge in second-feet Total in 

: os acre-feet. 
Maximum. | Minimum. | Mean. 

RAN. A i a LS a 3,450 1,330 1,819 111, 868 
BOD IUA TY i tee ns me re em et an 6,790 1,340 4, 681 259,954 
Mare a lL tee hi i Sah Pe £3 3,280 820 1,646 101,217 
Apna ee 1,720 670 | 1,085 64, 562 
MO a or PERSE TE 6,340 1,880 4,009 246, 526 
J en Re a 6, 590 3,320 4,872 289, 884 
July at a 20, 400 3,520 | 11,349 697,845 
AUMEUSt ae LS eh 37,400 11, 480 18, 620 1,144,919 
Soptomnor a po IAEA I Ra 17,310 3,070 8, 269 492,059 
GOCE. i aE A MT 4,720 1,250 2,149 132,159 
November. co. i oi co Ci sss 1,680 1,180 1, 461 86,916 
DCMI. Ce rE i TR ee i nse de al 2, 520 1,150 1,728 106, 255 

The Years. ois oot inci oy toa i hn 37,400 670 5,141 | 3,734,164     
  

RIO GRANDE NEAR LANGTRY, TEX. 

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It 1s located one-half mile south of 

Langtry station, on the Southern Pacific Railroad, and is about 440 
miles below El Paso, Tex., at the east end of the canyon section of the 
Rio Grande, and a short distance to the west of the mouth of Pecos 
River, one of the principal tributaries of the Rio Grande. The con-
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ditions at the station and the bench marks are described in Water- 
Supply Paper No. 174, page 63, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Rio Grande near Langtry, Tex., in 1906. 

[By E. E. Winter.] 

  

  

  

  

          

  

    

  

  
  

  

  

    

  

|Area of| Gage | is- || is- : ge Dis Area of | Gage | Dis 
Date. section. height. charge. | Date. section. height. | charge. 

erie et] tes Td Sa SA 3 ; pla 

Sq. fi. | Feel. | Sect. |i gq. fl. | Feel. | Sec.fl. 
Jangary 5... 5. oi, 8472.1 2:80¢ 4 July dl. hn nn 1,732 5.65 8,253 
January 9: oc dai 771 1.8 2,806 b duly YM. noo Set 1,454 4.8 6,406 
January.is.. ors {714 1.6 2, 00 TAT. 2. 1,376 4.65 5,876 
Jamaary:i7.......il am 669 1.4 2,051 4 Joly 20. eas 2,703 9.0 17,815 
JANRILY 22... aia 621 1.2 Leah Iiy 25.0... ores 2,571 8.55 | 17,200 
Jonnary 25... ln 600 12 1,880. ily ay. Sa eh 3,780 | 12.3 29,261 
Jannary go... loo ou 574 1} 1, 4394 AnoaspD. Corr are 1,728 5.1 8, 362 
Yebruary 2-.......-..i 664 1.3 1, S17 A August Sc .c. ta. 3,81 | 12.7 29,087 
Fepragry 7... 00.00%, 650 1.3 1,760 Auenst 12... a. 5,386 | 16.5 43,637 
Yebraary: 12... ol. | 1,085 2.9 Los -Augnst Ig. orion nl 3,463 | 11.5 25, 516 
February 17. «usr. ii: | 1,098 2.9 3,307: August Yi. dos. 2,515 8.3 16, 640 
Yebroary 22... on 1,368 3.9 6,053 4 August 20... iil. 5.45 9,722 
Februory 26... 00 1,269 3.3 AOL August ade. Sh ae 2,767 | 9.3 18,726 
March 2 987 2.6 3,200 - August 30. 4,625 | 15.35 | 35,002 
March 7 896 2.0 2,855 || September 3. ......-..... 3,266 | 10.45 | 22,588 
March 12 757 1.6 2,185 {| September 7.....:.....-- 2,098 7.0 11,790 
March 16 672 L3 1,843 || September 11............ 1,427 4.7 6, 683 
March 21 605 1.0 1,473 1 September 17-........ x 1,151 3.5 4,771 
March 25 580 0.9 1,410 1/-September 20. ........... 1,061 3.0 3,783 
March 28 556 0.8 1,301 || September 25............ 1,088 3.0 3,907 
Api Tires ss a 565 0.7 1,356 || ‘September 28............ 1,091 31 4,246 
Apri lice ro fn ol dll 629 1.1 1,600.0 October2.v..... i... ...00 1,190 3.1 4,107 
Apel, 573 0.7 131 li Octoher 62... coals 1,123 3.0 3,949 
Apr 0. co ns 588 0.75 1.3351 October 10... coon 00s 2.4 2,772 
April 28.00 inn 585 0.7 L221. October 15: oka... 846 2.3 2,608 
APUI27 coin ee 593 0.95 1.438)f October 18... .sc a... 903 2.4 2,454 
May 2... :. coos in. 646 1.2 1,746: October 22... .. oat 830 2.0 2,191 
May insane iene 815 1.95 2,351 §- October 25... ..o.c i... i 744 1.9 2,015 
May lo ior ams ois 801 19 ZL October28. ~-..... 0... 703 1.85 1,907 
May Ido iy 828 1.9 2,839 | November 2............. 776 27 1,862 
May 10... 985 2.7 3,440 | November 7............. 759 17 1,837 
Moy 23s oo ni 1,045 2.85 4.110: November 10...-........ 747 1.7: 1,849 
May 28... Lo aid 1,110 3.1 4,271 November 39... ...2. 4... 4. AT 1,850 
June 2. nln ae 1,270 3.4 6,130 {November 19... .. ...... 818 L9 2,193 
URE: Ts. a5 isi ua 1,237 3.4 6,016 || November 23............ 800 1.85 2,111 

Jume dat. iris i 1,055 2.9 3,945 November 28............ 810 1.95 2,095 
June 15... leno 2.4 2,991 1: December 2... 0.0.x 863 19 2,169 
June Ws Joo ah an 920 2.3 2,052: ll. December®. ...... :..... 838 1.8 2,029 
JANE DS. is, ie nT 1,057 2.7 3,474 || December 10............. 797 1-73 1,860 
JRE Basin ai 1,083 3.0 3,5754 December 14............. 965 2.3 2,757 
July Vo x or anna 1,071 2.9 3,730 It Decemberi7............. 918 2.3 2, 592 
Jy. 0.5. Jo, a he 1,302 3.95 4,988 || December29....-.---.:.. © 855 1.9 2,240 

Daily gage height, in feet, of Rio Grande near Langtry, Tex., for 1906. 

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

| 
Von Zions forbes La ans [280 sa Ins alias aa 7 of 2D 
Rl 2.3 1.8126 (70.650 1.3 3.4 2.65 | 5.05] 11.6 3.25 | 1.7 1.9 
Si i 2.2 1.3 1-2.551.°0.7 1.4 3.65 2.5 5.1 10.25 | 3.55 57 1.9 
oe EI et 2.15 1.3: :2.354::0.7 1.75 5.25] 2.35: 6.2 9.15; 3.15 1.7 1.9 
Beviotedinniiin 2.05 | 1.3 | 22 0.7 | 19 | 85 | 22 | 7.7 | 85 | 3.05) LT | 18 

Oy 20. L3 fae 07 apy sul 2m 8] 7.¢. 29 17 [1.8 
Femeonivering 1.951 1.34:20 0.7 1-05::3.3 2.6-1:10.95]--7:0 22.85 |" 1.7 1.75 
Ea ee 1.9 31.0.0 0-7 1.9 3.1 3.0 12.8 6:5 J. 72.7 1.7 1.75 
ie 1.8 1.5 1.9. 4:0.7 1.9 3.15 3.85 | 14.3 6.1 2.55 1.7 1.7 
10ers, 1.7 1.55 | 1.8 | 1-554 1.9 2.9 3.75 | 15.45 | 5.35 | 2.4 1.7 1.75 

Wo. iii ds 1.65 2.0.1 1.771:9:05 1.9 2.8} 57 {19.5 4.6 2.4 1.7 1.95 
12. nr iii 1.6 2.8] 1.55 0.55 1.9 2.65 | 5.65.117.25 4.4 2.3 1.7 2.5 
13 i 1.6 3.1 1.4 0.75 1.9 2.55 | 5.4 14.8 4.0 2.3 1.7 2.35 
1. sani 1.6 3.4 1.35 1 0-7 1.9 2.451 5.451 11.5 3.95 | 2.3 1.7 2.3 
In aoa, 1.53 8.311.838 | 6.7 1.9 2.4 5.3 9.3 3.75 | 2.3 1.7 2.3 

16.50 To senae, 1.4 3.154 :1.8 | 0.7 1.95 2.35] 4.1 8.25 3.6 2.4 1.7 2.3 
A]. ee 1.4 2.9 1.25.1 .0.75:} 2.1 2.3 4.8 8.3 3.5 [2.4 1.8 2.25 

ER Ae 1.4 2.9 1.1:1+0.95 2.751 2.25.1 "7.4 7.35 | 3.25 | 2.35 1.9 2.3 
19... as, 1.3 5:1 1.1 | 0.75 2.8 2.2 8.25 | 6.4 3.1 [~2.2 1.9 2.25 
Wrst 2503.7. 11 0.7 2.75! 2.8 9.0 5.6 3.042.154. 1.9 2.1                
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Daily gage height, in feet, of Rio Grande near Langtry, Tex., for 1906—Continued. 

  

  

                  
  

  

  

  

                
  

        
  

  

  

  

  

    

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

a Tae | 
sre 1.25. 1-8:9 f-:1.05:1:0.7 2.55 | 2.4 9.1 5.4 3.0 2.1 1.9 2.0 

AR RTI 2 3-9 1.0 0.7 2.7:1°2.55.1-19.2 5.551 :3.0 2.0 1.85 2.0 
cal tL 1.2 3.9 1.0 0.7 2.85. 2.7 8.6 4.2513.1 1.95 1.85 1.95 

7. SCAR 3.2 3.75 1.0 0.75 2.851 2.95 8.351 9.45} 3.4 1.9 1.9 1.9 
OD tees 1.2 3.55 0.9 0.8 2.9 | 2.75 8.6 9.3 3.0 1.9 1.9 1.9 

2B. sa 1.2 3.15 0.8 0.8 30:7 2.8 8.7 9.9 3.2 1.9 19 1.9 
ML isuduns vanes 1.1 2.9 0.8 0.95 3.0 2.9 9.2 10.6 3.35 1.85 1.95 1.9 
OS nbn tr Ll 2.8 0.8 0.95 3.15 | 3.0 10.7 11.8 3.25 1.85 1.95 1.9 
0 rn leas Lol an as 0.7 1.5 3.2 3.5 10.75 | 12.35. 3.1 1.75: 2.0 1.9 
BS ed Lis 0.7 2.65 32 3.2 95 15.154 23,1 1.7 1.95 1.8 
SS its B25 as 0.7 1.00 2:25 {en 6.75 1 34:3 1.000... Fol re, 1.75 | | 

Daily discharge, in second-feet, of Rio Grande near Langtry, Tex., for 1906. 

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

Vecuit ainss 3,700 | 1,750 | 3,650 | 1,180 | 1,750 | 5,670 | 3,670 | 9,100 | 29,680 | 4,180 | 1,830 | 2,600 
VIR 3,250 | 1,820 [a3,300 | 1,200 |al,890 |a6,130 | 3,430 |a8,260 | 25,450 |a4,400 |al,860 | 2,170 
Dai vain de 3,030 | 1,810 | 3,260 | 1,270 | 2,040 | 6,730 | 3,250 | 8,360 21,960 | 5,000 | 1,860 | 2,170 
ddd 2,920 | 1,800 | 3,110 | 1,300 | 2,550 (10,570 | 3,070 | 11,360 | 18,520 | 4,240 | 1,850 | 2,170 
Beda a2,740 | 1,790 | 3,000 | 1,320 | 2,780 | 6,260 | 2,900 | 15,460 | 16,480 | 4,040 | 1,850 | 2,030 

ee 2,670 | 1,780 | 2,890 | 1,340 | 2,550 | 6,140 | 3,390 | 17,770 | 13,040 |a3,850 | 1,840 |a2,030 
el Ss 2,600 | 1,770 |e2,850 |a1,360 |a2,850 |a5,820 | 3,330 | 24,310 |211,790 | 3,650 |al1,840 | 1,930 
Seca 2,540 | 1,770 | 2,680 | 1,360 | 2,770 | 5,150 3,760 (229,360 | 10,680 | 3,360 | 1,840 | 1,910 
Gn EN a2,410 | 2,080 | 2,680 | 1,360 | 2,770 | 4,980 | a4,680 | 35,220 | 9,790 | 3,070 | 1,850 | 1,810 

10:cn niin 2,310 | 2,160 | 2,510 | 2,160 (22,770 | 4,210 | 4,570 | 39,620 | 8,130 (22,770 |al,850 |a1,860 

Woods, oe 2,270 | 2,860 | 2,340 |a1,580 | 2,790 |a3,850 [8,460 | 57,890 @6,520 | 2,770 | 1,850 | 2,190 
yl ay 2,220 | 4,200 |a2,130 | 1,430 | 2,800 | 3,470 8,250 |a46,640 | 6,200 | 2,610 | 1,850 | 3,080 
Brad iiino a2,220 | 4,680 | 1,960 | 1,350 | 2,820 | 3,280 | 7,710 | 37,470 | 5,560 | 2,610 | 1,850 | 2,840 
Bde. tu 2,220 | 5,280 | 1,900 | 1,310 |@2,840 | 3,090 | a 7,820 |a25,540 | 5,480 | 2,610 | 1,850 |a2,760 

15... en 2,170 | 5,480 | 1,840 |a1,310 | 2,840 [22,990 | 7,500 | 19,410 | 5,160 [22,610 |a1,850 | 2,700 

| ' 

023, i 2,030 | 4,540 21,840 | 1,310 | 2,880 | 2,970 | 5,100 | 16,500 | 4,920 | 2,660 | 1,850 | 2,650 
Zk a2,030 | 3,870 | 1,780 | 1,340 | 2,990 | 2,950 | 6,290 |al16,640 a4,770 | 2,560 | 2,020 |a2,550 
18 i 1,980 | 3,870 | 1,600 { 1,340 | 3,480 ; 2,930 | 13,410 | 14,330 4,280 a2,380 | 2,190 | 2,590 
19... 1,840 | 4,300 | 1,590 |e1,340 (23,640 | 2,910 | 15,750 | 12,020 3,980 | 2,230 |a2,190 | 2,550 
Ivan ea 1,750 | 5,620 | 1,590 | 1,300 | 3,630 [2,950 [217,810 | 10,080 23,780 | 2,240 | 2,190 | 2,420 

2 al 1,700 | 6,050 {1,530 | 1,280 | 3,320 | 3,080 | 18,260 [29,600 ; 3,800 | 2,260 | 2,190 | 2,330 
A RR al,610 | 6,050 | 1,470 | 1,260 | 3,710 | 3,270 | 18,700 | 9,960 | 3,830 (22,190 | 2,110 | 2,330 
a 1,600 | 6,050 | 1,470 |al,240 |a4,110 |a3,470 | 17,050 | 13,930 | 4,010 | 2,100 |a2,110 | 2,280 
rary 1,590 | 5,760 | 1,470 | 1,290 | 4,040 | 3,800 | 16,450 | 19,080 | 4,040 | 2,020 | 2,150 | 2,240 
ri a1,580 | 5,330 |a1,410 | 1,340 | 4,070 | 3,540 (217,350 |a18,730 a3,910 [a2,010 | 2,120 | 2,240 

20:0 ns 1,580 | 4,640 | 1,300 | 1,340 | 4,200 | 3,600 | 17,650 | 20,340 4,290 | 2,010 | 2,080 | 2,240 
ia 1,490 | 4,190 | 1,300 (a1,490 | 4,140 | 3,730 | 19,150 | 22,220 | 4,590 | 1,920 | 2,130 | 2,240 

28 ee 1,490 | 4,010 |a1,300 | 1,490 |a4,390 | 3,870 | 24,040 | 25,450 : a 4,490 |a1,910 |a2,100 | 2,240 
20. Laan. al, 490: ... 1,200 | 2,100 | 4,740 | 5,070 |a24,040 | 26,930 | 4,250 | 1,800 | 2,180 [02,240 
no UE 1,200 | 3,350 | 4,970 | 4,350 | 14,050 |a34,460 | 4,250+| 1,770 | 2,100 | 2,140 
Bhai 2580 to 1,200... 3,328 1. oul. 11,800. 32,170: 5s 3,800: 0... 2,090 

e Dates of measurements. 

Monthly discharge of Rio Grande near Langtry, Tex., for 1906. 

Discharge in second-feet. ole 
Month. Total in 

; is feet. Maximum. | Minimum. | Mean. | 2€T¢ 

JR Ti i ead wrens 3,700 1,490 2,132 131,107 
Fo ruarY tr a sd RS 6,050 1,750 3,763 208, 979 
March Tw 3,650 1,200 2,044 125, 653 

NRE A RO a a 3,350 1,180 1,455 86, 558 
May I ey 5,320 1,750 3,305 203, 187 
Fame En a ee 10,570 2,910 4,361 259, 497 
TOT sr at man 24, 040 2,900 | 10,732 659, 881 
AES ee EE 57,890 8,260 | 22,200 | 1,365,044 
IIIT Fi visits ist a ain Sh mae aN TE sw aT 29, 680 3,780 , 588 511,002 
OCEONBE. rs ae a 5,000 L770 | 2,762 169, 845 
November. 2s Ga ai 2,190 1,830 1,981 117,878 
December. rr SG i SRS 3,080 1,810 2,310 142, 056 

TE FORT ols aa fie de ie 57,890 | 1,200 | 5,469 | 3,980,687 
i       
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RIO GRANDE BELOW MOUTH OF DEVILS RIVER, TEXAS. 

65 

® This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is alongside the Southern Pacific 
Railroad track, about a mile below the mouth of Devils River and 
about 480 miles below El Paso. The conditions at the station and 

the bench marks are described in Water-Supply Paper No. 174, page 
67, where are given also references to publications that contain data 
for previous years. 

- 

Discharge measurements of Rio Grande below mouth of Devils River, Texas, in 1906. 

[By E. E. Winter.] 

  

| Area of | 

  

    

Gage 
Date. ‘section. height. 

Sq.ft. | Feet. 
JARNATY 3. sh Ai aren 1,416 5.0 
Jamiary 0. oon 1,319 4.7 
January il... 0. oa. 1,220 4.4 
Johiary 16... oo a si | 1,186 4.2 
January 19... Sooo, 1,258 4.1 
Janaary 23... re. | 1,201 4.0 
JANUALY 27 coin va i 1,202 4.0 
Joanpary at. Cio nla. [ 1,199 4.0 
Febraary 6... i........ 1,415 4.1 
Bebruary 0... 0s 1,313 4.0 
Febroary 16. ....... 0: 1,803 5.7 
Yebrorv dl. o... 7 ils | 1,889 6.3 
February 25..... a 1,812 6.0 
Heh raary 28. oi izro ten i 1,803 5.6 
Marehi6l. i a, {1,354 4.65 
Maven... 20, {1,299 4.2 
Maveho 15:2. 0 nn 1,207 3.95 
Marchi20....00- 0.0 1,148 3.8 
Mave 24... 5... nies 1,137 3.65 
March 27........-....... 1,150 3.5 
Maye al... 0... sess 1,124 3.3 
Avvil10. oc to sa 1,125 3.25 
ADIL. Ll 1,151 3.4 
ApriAs... il oT L115 3.3 
pri 22... ols 1,119 3.2 
Apri. wr 1,167 3.3 
APT 30... ion 1,873 5.7 
May Siu iin an 1,288 4.0 
May 9: Sore oe 1,42 | 4.4 
May 12....0. ii 50 1,408 4.3 
Maglio. rh 1,307 4.05 
May2o.........00 1,514 4.65 
May 26: coo 0u 0, 1,621 5.2 
May 30...5c..ta.0. 0000. 1,657 5.3 
Jane 0.5 Laan 2,095 6.6 
Jane Ota el 1,734 5.4 
Juneld oC i ni 1,559 4.7 
Junel9e:.. olor 1, 602 4.8 
JUNE 22. lant 1, 656 4.8 
June ofr sno 1,708 5.0 
June 30... i. sods 1,761 5.6   

Dis- 
charge. || Date. 

Sec.-ft. 
498 HIaly 0... os. nn. 
4,004 Jaly 13.0.0 Canina 
S413 July 15. sein. 
528 Tuy: 19... oes 
S522: JMY 23. ler a 
5,008 ETuly 27. occ cia snl. 
S00 LH JUMT SL. i sn 
3,002 fo Aagustd, o.oo ll 
3100.1 Augast 10.2.0 5 0 oa. 
3:30 1 August 15... wn 
6,880 (August 10... Ll 
Sol U- Aagusti23. coax old 
5003  Ausast 3). oo 

wii 187 4 September 6... 0. 0.5. 
4,066 {| September 10............ 
4,076 || September 15............ 
3,342 {| September 18............ 
2,995 {i September 22............ 
2,739 II: September 26-........--- 
2,600 | September 30............ 
2,505: OcteerS. vo. nL 
2,406: 0- October. 2 00 oo. 
2,507 1 October dd, =i... ..0.. 
2,520 1 October 17... co... 2... 0. 
2,450.1 October 2Y..-.-.> 0. ...... 
2.5451 October24....<......... 
6,337 IL October 27... -. iio 
3477 1. Octoberidl. suis oo iat 
4,525 §| November®¥.....-.......: 
4.061 [| November9..........%.. 
5,925 I: November d4..:.:....... 
4,534 | November 17............ 
5,117" November 22......... ... 
5,539 {November 26............ 
8,597 | November 30............ 
5,622: % December d........ =... 
4,500 \: December 9.............2 
4,755 December 12... .......... 
5,119... December 16...........;. 
5,112 December20.... ov. 
5,704 ( December 3Y........x...:       

Area of | Gage 
section. 
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66 SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feet, of Rio Grande, below mouth of Devils River, Texas, for 1906. 

  

  

  

  

  

  

  

| w 

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

OR ONO PE 533 4.2 5.25 | 3.3 4.0 3.5 5.55 1.7.4 113.2 5.4 3.95 41 
OF ur Re 5.2 4.2 51:1 3.251 3.8 5.6 3-1 7.031285 5,157 3.95] 4.2 
Si a Ai 495 | 4.1 4.94 3.3 3.9 6.5 5.0 7.05711. 15} 5.7 3.95 42 
A Ty a 4:85 405 4.813.395 1: 4.0 6.9 4.6 7.5 {10.65 5.351 -3.951 471 
Bees aaa ee 4.8 4.1 4.751: 8.4 3.951 6.7 4351 8.65 9.451 5151: 3.95} 41 

4751.41 4.64 8.35 4.0 6.3 4.65 | 9.3 9.0 5.0 3.956 4.1 
4. 65 405 4451 3.35 4.2 5.851 8.7 11.9 8.9 4.95 | 8.95 | 41 
4.551 4.0 4351 3.4 4.4 5.6 7.0 11.3 8.6 485 ( 3.951 4.1 
4.45] 4.0 4257 3.35 4.5 5.4 1.75] 12.8 7.95 | 4.7 3.95; 4.2 
4.4 4.0 4151 3.5 4.6 5.25 1.25.1 13.6 7.5 4.6 3.95 | 4.45 

4.4 4.25 4.1 3.7 4.45 5.1 7.95 | 18.65 7.25 4.55 3.95 4.65 
4351 5.0 4.05( 3.55] 4.3 5.1 7.735.723.8517 6.9 4.5 3.95] 4.7 
4.3 5.4 4.0 3.45 495 4.851 7.65 1:19.0 6.6 4.55 | 4.0 4.9 
4.2 5651 40 3.4 4.2 4.7 7.05113.3 6.3 4.65 | 4.0 5.0 
4.2 5.9 3.95) 3.3 4.15 4.65 7:35 112.4 6.05 4.5 4.0 4.9 

4.2 5.65| 3.9 3.25 4.1 4.85 6.8 10.5 5.9 5.05 4.0 4.8 
4.2 5.45 | 3.85 3.3 4:05 4.85 6.8 9.85 5:8 4.55 4.0 4.8 
4.2 5.4.1:-3.851:3.3 4.2 4.7 8.0 10.2 5.7 44 | 3.95| 4.75 
4.1 3.45. 3.8 3.3 4.8 4.8 9.1 8.05 5.65 4.5 3.95 4. 65 
4.1 6.0 3.8 3.3 5.0 5.1 9.516.855 5.8 4.35 3.95 4.6 

Sr ae 4.1 6:30-3:07 3.25! 4.6 4.8 9.7 0.856.055 4.3 3.95 | 4.5 
Ease 405 6.41.37 3.2 4.7 48 110.35 7.7 6.4 4.2 3.95 | 4.4 

RA Re LE 4.0 6.251 3.7 3.2 4.85 4.75 9.95 9.3 6.3 4.2 3.95 4.4 
Mh hl 4.0 6.1 3.6 3.2 495| 4.8 9.1 10.65] 5.6 4.2 3.95 4.3 

niin a ba etn 4.0 6.0 3.6 3.3 5.0 4.9 9.45 | 10.75 5.5 4.2 4.0 4.3 

Oia Shee, 4.0 5.8 | 3.5 3.3 52 4.9 9.8 9.85.7 5.951 4.15 4.0 4.3 
ee ps vane nin 4.0 5.65 3.5 3.3 5.2 3.0:-1:10.0 12.051 5.95 4.1 4.0 4.3 
OE es se 4.0 55 | 3.451 3.4 5.25 5.0 10.05:1°12.8 6.0 4.1 4.0 4.3 
WY de ila BOC 3.35.3. 55 35.25 5.1 31.751.42./'45 5.7 4.0 4.05 4.2 
30 er AQ {3.3 3.85: 5.5 5.6 9.2 13.5 5.45 | 4.0 4.05 | 4.15 
Sant 400d ee | eB eis Fol via: SB A Dd 40 {reat 4.1                       
  

Daily discharge in second-feet of Rio Grande below mouth of Devils River, Tex., for 1906. 
  

  

  

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

No ay 6,170 | 3,440 | 6,020 | 2,510 | 3,480 | 6,030 | 5,650 | 10,180 | 31,030 | 6,200 | 3,240 
a 5,670 | 3,420 | 5,540 | 2,470 | 3,150 6,270 5,160 | 9,130 | 29,110 | 5,320 ; 3,200 
Ba ans a4,830 | 3,190 | 4,890 | 2,520 | 3,310 | 8,370 | 5,050 | 9,130 | 24,980 | 7,250 | 3,1C0 
do anes 4,500 | 3,260 | 4,560 | 2,560 | 3,480 | 9,310 | 4,600 | 12,440 | 23,500 | 6,020 | 3,120 
pi 4,330 | 3,130 | 4,400 | 2,600 [03,400 | 8,840 | 4,330 [a16,210 | 19,960 |a5, 380 | 3,070 

Or east a4,170 (a3,110 (a3,920 | 2,570 | 3,480 |a7,850 | a4,660 | 18,450 [218,630 | 5,050 |a3,030 
gaa 3,910 | 3,110 | 3,920 | 2,570 | 3,950 | 6,730 | 6,620 ‘97, 440 | 18,270 | 4,940 | 3,030 

ER Re 3,710 | 3,110 | 4,070 | 2,620 | 4,420 | 6,110 | 9,660 25, 370 | 17,1€0 | 4,720 | 3,020 
Oia 3,510 | 3,200 |a4,220 | 2,580 | 4,680 |a5,620 | 11,420 550 14,770 |a4,390 | 3,020 

10 se. 3,410 (a3,300 | 3,930 2 700 4 990 | 5,380 | 10,250 [234,460 |a13,120 | 4,250 { 3,030 

Wn a3,410 | 3,820 | 3,780 | 2,860 | 4,520 | 5,140 | 11,890 | 74,860 | 12,270 | 4,220 | 3,040 
12: iawn 3,380 | 5,410 | 3,630 | 2,720 |a4,0C0 | 5,140 | 11,420 |121,660 | 11,070 | 4,190 | 3,050 
EE 3,350 | 6,250 | 3,490 | 2,640 | 3,950 | 4,750 |@11,190 | 78,010 | 10,040 |a4,3C0 | 3,1C0 
Ris ,290 | 6,780 | 3,490 |a2,600 | 3,850 |a4,510 | 9,540 | 34,400 | 9,020 | 4,570 (a3,170 
EEE 3,290 | 7,310 |a3,340 | 2,520 | 3,740 | 4,420 |a10,580 [a28,000 | a8,170 | 4,280 | 3,170 

et dy a3, 290 (a6,790 | 3,220 | 2,480 | 3,630 | 4,830 | 8,580 | 22,950 | 7,430 | 5,390 | 3,180 
ins 3,430 | 6,490 | 3,110 | 2,520 'a3,520 | 4,840 | 8,580 | 21,300 I 6,940 |a4, 400 la3, 190 
ARs. ois 3,580 | 6,390 | 3,110 |@2,520 | 3,790 | 4,550 | 11,780 | 22,190 | a6,640 | 4,150 | 3,070 
190 aan a3, 520 | 6,490 | 3,000 | 2,520 | 5,050 |a4,7C0 |@14,700 |a15,720 | 6,490 | 4,200 | 3,060 
We iron 3,450 | 7,670 a3, 000 | 2,520 | 5,430 | 5,480 | 16,230 | 8,600 | 7,120 | 3,850 | 3,050 

a 3,390 (a8,310 | 2,820 | 2,490 | 4,490 | 5,000 | 17,030 | 10,320 | 8,170 (a3,710 | 3,040 
ra a 3,230 | 8,520 | 2,820 |a2,460 |a4,640 |@5,120 | 20,280 | 13,250 | @9,570 | 3,650 [a3,030 

3a a3,070 | 8,290 | 2,820 | 2,460 | 4,820 | 4,980 |@18,720 (18,080 | 9,390 | 3,800 !a3,040 
91 nan 3,070 | 8,0£0 (a2,690 | 2,460 | 4, 5,000 | 15,520 | 23,100 | 6,810 |a3,950 | 3,050 
RE Si 3,060 | 7,900 | 2,690 | 2,550 | 4,830 | 5,080 | 16,490 | 23,410 | 6,630 | 3,950 | 3,150 

Me Mis 3,050 | 7,530 | 2,600 [2,550 a5,120 | 5,020 | 17,470 | 20,640 | a8,690 | 3,840 |a3,1€0 
lian a3,050 | 7,250 (a2,600 | 2,550 | 5,170 |a5,110 |@18,200 | 27,400 | 8,690 (3,720 | 3,1C0 
2 hea 3,050 [a6,970 | 2,570 | 2,640 | 5,340 | 5,110 | 18,450 | 29,700 | 8,930 | 3,690 | 3,160 
20.2 0004.5... 2,520 | 2,790 | 5,390 | 5,210 | 28,450 | 28,610 | 7,500 | 3,450 | 3,250 
80.2: y 070 Loic o.on | 2,500 ab,640 a5,560 |a@5,710 | 16,730 | 31,840 af, 310 3 420 a3, 250 
lel ane, a3, 070-1. . ....:. 2 500 JoBseast 5.800: al3, 680 (33,980 |........ 3, 380 Fae 

| 
                  

  

  

  

ad, 280 

4,150 
4,020 
4,040 
3,910 
3,940   

  

a Dates of measurements,
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Monthly discharge of Rio Grande below mouth of Devils Rwer, Tex., for 1906. 

  
Discharge in second-feet. | 
  

  

  

  

| Total in 
Month Maxi- Mini- Meany acre-feet. 

mum. mum. | Seon. 

| | | 
January .:. 0. a ra Vane tai Sh ie | 6,170 | 3,050 | 3,625 | 222, 883 
a a 8,520 3,110 | 5.661 | 314, 380 

6,020 | 2,500 | 3,476 213,759 
6,640 | 2, 4€0 2.706 161,038 
5,800 | 3,150 4,385 | - 269,593 
9,310 | L420 5,676 337,726 

28, 450 | 4,330 | 12,352 | 759, 491 
121,660 | 8,600 | 28,432 | 1,748,192 
31,030 | 6.310 | 12, 547 746. 598 

1250 | 3,380 | 4.442 973, 104 
3,250 | 3020] 3.112] 185, 157 
4,900 3,400 | 4,006 | 246, 327 

ne SEE RG Se al 121, 660 2,460 | 7.535 | 5,478,248 
    

RIO GRANDE AT EAGLE PASS, TEX. 

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is a half mile above the high- 
way bridge between Eagle Pass, Tex., and Ciudad Porfirio Diaz, 
Mexico, and about 540 miles below El Paso. The conditions at the 
station and the bench marks are described in Water-Supply Paper 
No. 174, page 71, where are given also references to publications 
that contain data for previous years. 

Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1906. 

[By J. K. Wilson.] 

  
Gage Dis- 

      

      
    

: Area of| Gage | Dis- | Area of 
Date. section.| height. | charge. | Date. section.| height.| charge. 

i} tie Feral i 

Sq.ft. | Feet. | Sec.-ft. | Sq.ft. | Feet. |Sec.-ft. 
JanunTyY 3. dite 2,460 3.6 8, B53 ApH 24: a 1,486 | 2.0 2,011 
January 7. vie. uaa 2,296 3.4 4 966 ADLER a nl Sas 1,554 2.1 2,373 
January 10... vaio as 2,394 3:3 5,333 | FAPRILB0. ooo et 1,692 2.3 2,865 
Jarry ld. a 2,411 3.0 S200 Mayda 1,818 2.5 3, 566 
JANUATY on moeonoennenn 2984 | 3.0 2.7 4,538 
Janaary 20... 5h. teas 2,213 2.9 9 | 3.0 4,830 
January 23... ool. 2,230 2.8 3.0 4 615 
January 26 2.8 2.9 4,213 
January 29 2.8 2.8 4.005 
January 31 2,085 2.7 3.1 5,216 
February 3... .. 0.0. 2,052 2.8 3.4 5,805 
Yehroaryi6: oo... .. 2,094 2.8 3.6 5,933 
Yebruary 9. co.cc os 2,065 2.8 3.8 6, 862 
February 13... 2,398 3.7 3.9 7,611 
February 16. ....:.2 5. 2,234 4.1 4.3 9,140 
February 20... ......0.... 2,199 3.7 3.9 7,794 
February 23. ............ 2,362 4.4 3.7 6, 996 
Hebhruary 20... a......00 2,351 4.1 3.2 5,745 
Pebroary 28. . oii 2,226 3.9 3 3.2 5,209 
March 3 ot. on, 2,229 3.45 37 done 22. ic si 2,072 3.2 5,235 
Mareh6......... on. 0 2,082 3.1 3.1 4,949 
March sno 1,961 3.0 3.35 6,088 
March V2... ls 1,973 2.8 3.4 6,343 
March Vos oan 1,932 2.6 3.4 6,839 
Mareh25... oo. aaa: 1,780 2.3 4.0 8,359 
Mareh 28... oo... 1,697 2.2 6.15 | 16,725 
Moreh BY on 0s anise 1,654 2.0 6.5 19, 380 
ADL titi a 1, 590 2.0 6.1 16, 960 
April6. cnt me 1,684 2.0 6.9 22,023 
ADIN: ta, 1,653 2.0 7.8 | 27,782 
AP... rt : 2.0 7.3 21, 642 
API. cos Ii ng 1,539 2.0 7.85 1 26,671 
April ISL... Coin 1,539 2.0 6.2 15,372 
Apri... uo iis 1,533 2.0 57 | 15,936         
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Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1906—Continued. 

  

  

          

: 
Area of Gage Dis- | Area of Gage  Dis- 

Date section. height. charge. Date, section. height. charge. 
a Sh g 4 re fea ee orm ee — 

Sq.ft. | Feet. | Sec.-ft. Sq.ft. | Feet. | Sec.-ft. 
August Y.-C ih in 5,532 9.4 33,510: October 19.............«: 2,131 3.3 5,944 
August... con 11,182 | 18. 5 iel60,652:! October 22.......5-...... 2,081 | 3.3 5,376 
August IB. coors an 7,180 | 10.6 {e357 4451 October 25... ...........- 1,951 3.2 4 856 
August. ions Lien 5,384 8.4 28,1701 October 28. ......... 5... 1,986 3.2 4,571 
August-20.. 5. ooh an 4185 | 6.8 19, 100: {October al... .......c.. x 1,939 31 4,337 
August 28. coil viv in 4,020-1::6.25 16, 150. 1: November:3............. 1,046 3.0 4,366 
Angnsts.. o.oo 5.4471 832 | "30,007 {1 November 9... .... = 2.002} 520-1 4.601 
Angust 28... 00 ok 6,810 | 10.2 |e53,527 || November12............ 2049 |. 29 | 4453 
August gl. ac tira inl 7,458: 11.0. 2357.830.- 1 November 35... ......... 2,074 3.0 ford, 357 
September 3.-.....:..... 6,620 | 10.2 |a 52,734 || November 18............ 2,143 29 | 4,506 
September 3... .....i.0: 5,262 815] 27,058 | November 21............ 2,088 3.0 | 4,492 
September 7... ........... 4,011 | 7.1 18,616 {| November 24............} 2,127 3.0] 4508 
September 10s... ....... 40121 6.35 17,200:(( November 27... ......... 22,252 1.3.0 [ud 820 
September i3............ 3.3284 55 13,007 || November 30............| 2,282 3:2 {4,971 
September 16... uc .00 3,088 4.85 12.0871 December 3.............. | 2,328 | 3.3 | 5243 
September 20... -......-.- 2,978. 47 | 10,648 | December 6.............. f:i0 935 I 3.21. 5240 
September 23............ 3.102 | 53 | 15, 474 || December 10............. 2,356 1 “3.8. {5,160 
September 27... 1.x 2.836 48 | 11, 67071 December 13............. i 2,418 3.5 6,191 
September 30....:......z 3,066 4,6. 1 10, 5344 December 16..... 0 000.0] 2,456 | 3.55 | 6, 422 
Octoberd......:.... 5... 2,633 40 | 10,492 (December 10...c.0.o.0 bo2. 300 3.4 1 385 
Oetober 6... .....2. 2, 451 39° 1 5.906 |( December 22... ori... | 2,243 3.4 | 5,458 
October. i. i cus iu 2,428 3.8 8,807 | December 26............. 2.0174. .3.2 5,214 
October 12... =... cise 2,194 35 6.542 1 December 20............. 12,0371 3.0 |. 5454 
October 16. <= .oc Jato | 2,198 | 3.4 | 6,711 | December 31.2. cori is, | 1,992 | 2.9 | 5,148 

| | |     
a Velocity by floats. 

Daily gage hevght, wn feet, 7 Rio Grande at Bape Pass, Tezx., gor 1906 
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Te 
Feb. | Mar. 

    

1 
Apr. | May. une. 2 July. £ Aug. Sept. | Oct. | Nov. poe. 

pelle fe 
2.8 | 3.8 2.0 3.8 | 3.85 [33.06.25 | 11.35 4.15 | 3.1 | 3.2 
2:94 3.7 2.0 2.6 | 3.9 | 3.6 | 5.85 | 10.85 | ditt 3.0 3.25 
2.85 > y ay dod 3.9 3s 57 110.0 | 4.0 3:00 1:-3.3 
2.8 .35 ; 2:35:00 5.0 3 {5:6 | 0:20 30 5:07 3.8 
23. 39" 20 | 2% | 5.85 srg 181s | 29 130 {23 

28. {:3935" 20 2.7 ad 5.20 10.6.78 | 8.05 3.85 | 3.0 3.2 
2.8 3.4 2.0 20 4.3 4.1 861 7.15-1-13.8 30:13:41 
2.8 3.1 2.0 30 | 42 3D 8:00 7.1 8.13.0 eel 
2.8 2.95 2.0 3.0 3.05.1 .0:85:. 9.55 6.65 3.8 {20 | 3.1 
2.7 2.9 2.0 30: 139 1 64-(10.35.} 6.3 3.75 | 2.9 | 3.25 | | | 
2.7 2.8 2.0 3.0 | 3.81 6.25110.8 6.0 5.6.1:29 | 3.45 
3.06! 2.8 2.0 3.0 S37 6411401 57-1 3.51.29 1-35 
3:6: 2.7 2.0 295 3.7 | 6.45 | 19.7 5.45 | 3.5 2.9 3.5 
38 {727120 39 36 {ae l50 | B15) 078] 2751 24 
4.1 2.7 2.0 | 2.9 3.3 6.2 110.7 | 495 3.5 | 3.0 3.6 

| | 
$1577 :2.7 2.0 2.751:3.2 6.0 9.45! 48 | 3.4 | 2.9 3.55 
5.951 2.6 2.0 2.7:1:3.251.6.2 8,54. 4.7 + 3.45 pe2acsii og. 45 
3.8 | 2.6 2.0 2.843.231 5:93 ( 83 + 47 3.351 2.9 3.4 
3.8 2.5 2.0 3.15 3.2 7.0 7.4 4.65 3.3 3.0 3.4 
37 24:1 20 | 3.5 3.4 7.25 | 6.8 4:7 13:3 | 3.0 3.4 

3-7 2.35 2.0 3.7 3.4 7.65 6.45 475] 3.3 | 3.0 3.4 
4.5 2.3420 {3.1 3.2 1.7.85 6.251: 485.1 3.3: 1 3.0 3.4 
4.4 2.3 2.0 3.2 3.2 830 | 6451..52351:8.2°1 3.0 13.3 
falar rao LAE ST [Te laa is {5s | Ro [2s 
4.2 2.3 20 | 3.4 SpA 82 {4451 3.2 5.0 3:25 

4.15 23 29 | 3.6 3.3 7.65 | 8.0 4.7 3.2 3.06 | 3.2 
3.95 | 2 08:1 23,58 1:-3.8 | L784 4.8 3-2 3.1 3.1 
3.9 2.2 2251-36 3.35} 7.9 £10.251 485, 3.15] 3.2 3.1 

Creat 2.15 235) 3.6 | 24 | 865] 97 | 417 | sy {29 [3 
2x 2123 365.34 | .84 10:25] 4.5.0 3.1 3.25 3.0 
Ce 2.0 fee 3.7 grteety 6.35 | 10.7 jronndea} 31 intone) 2.9 

| : |     
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Daily discharge, in second-feet, of Rio Grande at Eagle Pass, Tex. for 1906. 

  

  

    

  
                  

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

| | [ 

isa: 5,860 | 4,290 | 7,730 | 2,590 | 6,860 | 7,170 | 7,880 | 16,430 | 63,550 | 9,520 | 4,420 | 4,970 
Dad: 5,710 | 4,350 |. 7,610 | 2,500 | 3,780 | 7,480 | 7,360 |. 15,680 | 59,030 | 10,110 | 4,290 | 5,110 
ESE a5,710 | @ 4,200 [27,320 |a2,400 | 3,270 |a7,610 | 26,840 | ¢ 5,940 |@50,230 |a10,490 |a4,370 |a5,240 
Ad. 2am 5,550 | 4,060 | 6,700 | 2,510 |@3,270 | 12,340 | 6,840 | . 410 | 40,210 | 9,700 | 4,450 | 5,310 
50 5,550 | 4,020 | 5,980 | 2,620 | 4,050 | 15,340 | 6,340 | 1x, 30 (a27,060 | 9,310 | 4,540 | 5,370 

O20 rs 5,260 | 3,980 |a5,660 |@2,720 a4,540 | 10,540 | 6,340 | 21,440 | 26,250 | 28,710 | 4,630 |a5,240 
Tas a4,970 | 4,070 | 5,720 | 2,680 4,440 {29,140 | a8,750 | 31,120 {19,020 | 8,640 | 4,710 | 4,970 
8 lal: 4,960 | 4,170 | 4,890 | 2,660 | 4,940 | 8,800 | 14,210 | 32,700 | 19,680 | 8,770 | 4,800 | 4,900 
On. ass 5,150 |a 4,270 |a4,410 (2,620 4,830 | 7,960 | 19,130 @ «36,660 | 18,040 |a8,900 | 4,690 | 4,840 
39... a5,330 | 4,070 | 4,370 | 2,550 4,760 |a7,790 |@18,230 | 43,860 |@17,040 | 8,320 | 4,610 |a5,070 

We 5,290 | 4,070 | 4,290 | 2,480 | 4,690 | 7,420 | 17,510 | 49,930 | 15,530 | 7,330 | 4,530 | 5,680 
2. saci. 5,200 | 5,280 |a4,290 |a2,410 «4,620 | 7,060 | 18,900 | 93,150 | 14,010 | 26,540 |a4,450 | 5,980 
33 rae 5,270 (a7,180 | 4,090 | 2,370 | 4,440 |a7,000 {219,080 |2178,650 212,800 | 6,670 | 4,350 |a6,190 
Wooo. a5,210 | 7,630 | 4,000 | 2,330 | 4,270 | 6,750 | 18,780 | 114,920 | 12,160 | 7,680 | 3,950 | 6,030 
5.00.0. 5,070 | 7,940 | 4,090 @2,300 a4,210 | 6,000 | 17,570 | a58,750 | 11,920 | 6,930 |24,360 | 6,480 

16..:..... 4,930 [a8,000 | 4,090 | 2,280 | 3,900 |a5,750 1216,360 | 42,150 |a12,090 |a6,710 | 4,270 |a6,420 
eas a4,790 | 7,830 | 3,890 | 2,250 | 3,800 | 5,700 | 17,590 | 27,330 | 11,280 | 6,700 4,390 | 6,130 

18.0.0 4,860 | 7,750 | 3,870 @2,230 |a4,000 | 5,520 | 16,060 | 27,610 | 11,070 | 6,240 a4,510 | 5,940 
10.3 50, 4,840 | 7,710 | 3,650 | 2,230 | 4,970 |e 5,210 @22,660 | 22,510 | 10,6€0 |a 5,940 | 4,600 |a5,850 
20... a4,810 | 27,670 | 3,430 | 2,240 | 5,930 | 5,720 | 24,260 | «19,110 «10,650 | 5,750 | 4,600 | 5,720 

2 4,810 | 7,670 | 3,310 (a2,250 | 6,530 | 5,730 | 26,820 | 17,230 | 11,660 | 5,560 a4,600 | 5,590 
22. ini 4,810 | 10,360 | 3,190 | 2,170 |a5,220 -| a 5,230 28,180 16,150 | 12,870 | a 5,380 | 4,600 |a5,460 
2 epmenae a4,690 10,020 | 3,170 | 2,090 | 5,410 | 5,220 | 29,380 | «17,570 15,670 | 5,000 | 4,600 | 5,340 
24... 4,660 | 9,400 | 3,150 @2,010 | 5,740 | 4,960 22,740 | 27,880 | 13,020 | 4,930 a4,600 | 5,340 
25. ies 4,640 | 9,400 |a3,140 | 2,060 5,800 |a 4,950 @20,590 | 30,010 | 11,170 | «4,860 @ 4,600 | 5,270 

| | 

20000... a4,620 | 9,240 | 3,140 | 2,110 | 6,220 | 5,660 | 24,480 | 28,590 | 11,720 | 4,760 | 4,710 |a5,210 
iat: 4,480 | 8,320 | 2,980 @2,270 | 5,940 | 5,810 | 25,220 | 29,300 |@11,670 | 4,670 4,830 | 5,230 

PS 4,350 | 7,850 2,980 2,700 a5,930 |a6,000 a27,070 | a54,130 | 11,760 |@ 4,450 | 4,970 | 5,440 
20... ad,220 1... 05 2,900 | 2,930 | 6,040 | 6,200 | 33,070 | 48,530 | 11,040 | 4,340 | 4,970 |a5,450 
30. ss 4,000.00 2,830 2,860 | 6,300 [26,340 | 31,070 | 52,460 210,130 | 4,340 |a5,040 | 5,400 
Bly. 4,090. 4........ 2,680 ...... a6, 50050. | 16,270 | a55,680 |........ fod, 3404.) C005: 5,150     
  

a Dates of measurements. 

Monthly discharge of Rio Grande at Eagle Pass, Tex., for 1906. 

    

  

  

  
      

Discharge in second-feet. : 
Month. Total in 

Maximum. | Minimum. | Mean. | &cre-feet. 

JRE Y a Sis sii iu iis sadn isan nis Da deans nt she so dw ad 5,860 4,030 4,960 | © 304,959 
February... ih 0. 0 RE ROR i lS SRD 10,360 3,980 6,600 366, 545 
MAO cdi die i a sy a rn Ss wt wie SB 7,730 2,680 4,311 265,071 
APH. a Ee Se a SR Rn 2,930 2,010 2,414 143,663 
May. EO Pe san as a hs 6,860 3,270 5,008 307,954 
JE re TS wat 58 15,340 4,950 7,086 421,646 
JY hh a vias PEA EL ER Ler dere eA wi eg Ed 33,070 6,340 18,567 1,141,646 
AUTRE as ede i ot sa A rn Ss readin 178,650 15,410 40,610 2,497,011 
September... ....:.... RL i Te ESN ie 63,530 10,130 19,432 1,156,304 
OCOD. i a ts sal os re Hat sat dari sale RT a Sinise PR 10,490 © 4,340 6,825 419,683 
NOVEM. Er sn i Drak sais Satan as ibn a SS 5,040 3,950 4,568 271,815 
December a de a asin sa RBERRLIL 6,480 4,840 5,494 337,825 

NG YOY... i tsi csnn nes sabia dats vn etd 178,650 - 2,010 10,490 7,634,122 
|   

  

RIO GRANDE NEAR LAREDO, TEX. 

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It was intended to measure the 

river from the highway bridge connecting Laredo with Nuevo 
Laredo, Tamaulipas, and the gage was established on the right bank 
just above the bridge. Measurements were kept up by the Mexican 
section of the Commission for five months, but the results were so 
conflicting that the station was abandoned. In July, 1903, a cable
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station was established by the Commission about 2 miles above 
Nuevo Laredo, crossing to the United States military reservation of 
Fort McIntosh, the cable landing just below the pump house. The 
station is about 670 miles below El Paso. 

The river at the new section is nearly straight for one-half mile 
above and below the cable. The right bank is alluvial deposit, but 
is above high water. The left bank is the talus of a shale bluff going 
well above high water. The bed is shifting sand. 

Discharge measurements are made by means of a cable, car, and 
guy wire. The initial point for soundings is the cable support on 
the right bank. 

The gage is an inclined scantling fastened to posts and trees. Low 
water is about 1 foot on the gage. The highest flood recorded is 
32.2 feet, on the night of June 30, 1905. 

The observations during 1905 were made under the direction of 
the Mexican section of the International (Water) Boundary Com- 
mission. The conditions at the station are described in Water- 
Supply Paper No. 174, page 76. 

Discharge measurements of Rio Grande near Laredo, Tex., in 1906. 

[By Luis Varela.] 

  

        

    

   

  

  
          

Area off Gage Dis- Area off Gage | Dis- 
Date. section. height. charge. Date. section. height. | charge. 

Sq. fi..| Fee. | Sec.HfL Sq. fl. | Feet. | Sect. 
January 8.... 2,384 4.1 5,269 , 518 9.6 23,855 
January 15... 2,172 3.9 4,735 4,116 8.8 18,983 
January 16... | 2,078 3.9 4,467 4154 | 8.9 19,399 
January 20... .. Gila vawl 23 4,213 ,603 | 11.0 | 27,903 
Jonuary 25... on 722 3.7 3,671 3,391 6.65 | 15,476 
Jomary 29.0... 0. 1,602 3.6 3,563 4676 | 10.25 | 21,564 
Bobrtuary oo ini 1,676 | 3.6 3, 550 5,679 | 12.8 | 32,529 
Debrunty 14.5.0 1,857 4.3 4,944 7,836 | 18.0 49,288 
February is... ill 2,188: £8 | gap 9,580 | 22.0 | 53,648 
Febnary 17. :..-cuaeanse | 2,379 5.2: 1+ 7,837 6,936 | 15.8 40,070 
February 24... oo | ‘2,780 | 54 | 8,460 4,146 | 8.8 | 22.043 
February 28... .c.0.0.. | 2,468 4.8 | 17,030 3,609 7.5 18,215 
March 6. i... 0. 0 1,828 40 | 4,109 , 550 9.9 26,964 
Marchi... aah (3.8 3,986 5315 11.5 31,219 
Mave 20... roe 1,694 3.2 2,967 || September 3............. 6,196 | 12.8 35, 547 
Mare 23. co bec indiis: 1,655 3.25 3,353 || September 7............. ,100 9.4 18,373 
Mareh 27... 0... 0.0.0. 1,564 3.15 2,963 { September 15............ 2,875 6.0 10,974 
Moreh 80... 0... tees ’ 3.0 2,489 || September 19............ 2,728 5.6 9,247 
ADEA. rs ae 1,382 2.9 2,479 || September 22............ 3,122 5.5 11,219 
TIN RO , 47 3.0 2,613 || September 25............ 2,783 5.9 10, 616 
Aoritld, |. Ln 1, 544 3.2 3,102 || September 29............ 3,287 5.75 12,838 
ADS, ns. satel. 1,413 3.0 2:09 OCEODRY 3. ots ess enn 2,787 5.0 9,036 
Ave aos on 1, 518 3.0 2,006.4. October, .......000 0. 2,474 4.7 7,576 
APLIL 28: 2. Lal. ) 3.0 2: 10% 11-October 13: .v volvo iio 2,303 4.3 6,183 
A eta ea 1, 3.3 2.0771 October 18:2. 0... .. 0. 0.k. 2,048 4.2 4,993 

Mayo nr. 2,075 4.65 6,807 | October 22... ......... 1, 950 4.1 4,840 
Mop yin 1,700 | 4.8 £30] Getober 27. iT] 2,197 | 4.0 4,636 
Moyle a aan 2.019] 43 6,563: Oetober30. 10 2.0/9 30 4,930 
Magali a 3,209 | 6.35 | 12,888 || November 4... .......... 1087] 28 4,452 
MaS 20. i 2:562 4.7 6,730 |! November 9............. ,968 1 3.9 4,991 
daneb say. do lille : 6.8 9,851 || November 14............ 1,853 3.7 4,484 
JURE i ae iis 3,179 7-1 11377: November 20.,....... [1% 1,879 3.9 4,745 
he Ibs oie. > 4.3 5,114 || November 29............ 1,941 4.0 5,267 

June 22s A toa 2,072 4.3 6,304 {/ December 5.............. 1,979 4.0 4,746 
June db. cna 1,788 4.2 4,768 4 December 8..........5.. 1,934 3.9 5,288 
June 20. ol ori. 2,018 4.4 3,153 ||: December1l...........:. 1,974 4.0 5,003 
Julpa e ai 2,461 | 4.8 7,063 || December 17............. 2110 | 4.5 6,489 
JME i is 2,926 3.95.1 11.050} - December 21... ..... 00% 1,927 4.4 5,814 
re 3, 56! 7-3 18,514 || December 27............. 1,914 4.1 5,432 
July Woo onan, 3,629 7-5 17,069 || December 31............. 1,765 3.9 4,732 
JUT0. cuentas 3,826 | 8.3 17,293 : 

|       
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RIO GRANDE. 

Daily gage height, in feet, of Rio Grande near Laredo, Tex., for 1906. 

  

  

  

      

  

      

1 | 

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

Teton 5.0 3S 4.75 3.0 3.151 4.8 4.65 9.8-1'12.9 5.651 3.9 | 4.0 
RCE See 4.9 3-3 4.6 2.9 4.4 4.8 | 4.8 7-1 1314.0 5.35.1 :3.9 4.0 
PL 4.85 3.5 4.5 2.9 5.0 4.95 4.9 6.9 12.75 5.0 3.85 3.9 
ORR Se 4.7 3.5 4.4 2.9 5.0 5.15 5:0 6.2 12.25 5.0 3.85 4.0 
a | 4.45 3.5 4.35 2.9 4.75 6.65 5.25 6.8 10. 85 5.1 3.9140 

Oleg 4.4 35 4.3 2.9 4.7 6.951 4.8 7-2 9.3 49 3.9 4.0 
Bes 4.35 3.6 4.2 2.9 4.8 6.25 4.8 8.15 9.3 4.75 3.95 3.9 
SS a 4.25 3.6 4.05 2.9 4.8 5.35 5.75 1 10.3 8.6 4.7 3.9 3.9 
OF sien a 4.2 3.6 4.0 3.0 4.8 4:95: 7.2 9.7 8.3 4.65 | 3.9 3.95 
a nia 4.15 3.75139 3.0 4.8 4.81} 805] 11.25] 8.0 4.6 3.8 3.95 

| 

YE oinr. ladon. 4.1 3.8 3.85 3.05 4.8 4.65 8.0 12.0 8.05 4.5 3-851-:4:0 
Yay 4.1 3.9 3:8 3.1 4.8 4.55 8.15; 13.0 7.55 4.4 3:81 4d 
Wnty ein 4.0 4.051. 3.7 32 4.8 4.5 8.25 | 15.9 7.0 43570 3.8 4.2 
dc a. 4.0 4.3 3:7 3.3 4.9 4.4 7.41 21.0 6.65 4351 3.7 4.25 
AG. ee 3.9 4.8 3.6 3.4 5:2 4.3 6.85 117.5 6.1 | 4.5 3.7 4.3 

3-9 5.4 3.55 143.2 5.15 4.25 6.45 | 12.15 59 | 46 3.6 | 4.5 
3.85 {5.2 3.5 | 3.2 5.0 4557.3 0111.5 5.8 4.5 3.61 4.5 
3.8 5.0 3:4 1:31 35.0 4.1 7.25 | 9.5 5.65 4.25 3.75 4.35 
3.8 4.95 3:4.) 3.05 5.6 4.1 7.4 9.75 5.55 4.3 3.8 4.3 
327 4.9 3.2 3.0 4.75 4.3 7.95 8.65 5.50 | 4.2 39 1:43 

tar RTA 3.65 4.85 3-2 3.0 4.7 4.3 8.45 8.65 5.65 4.25 On 44 
aa as 3.6 5.350 3.2 3.0 4.8 4.3 8.554:9.9 5.554 4.2 3.35 4.3 

OD Le 3.6 5.4 3153.0 5.85 4.2 9.55 |. 8.75 5.8 4.05 3.95| 4.25 
Lean 3.7 5.45 .°3.1 3.0 5.25 4.2 9.2 7.75 6.551 4.1 4.0 | 4.25 

LET aE 3.6 5.3 3-1 3.0 4.95 4.2 8.8 9.3 5.8 4.1 4.0°]:.43 
| 

D0 iS 3.55: 5.2 3:1 3.0 4.8 4.3 8.2 9.8 5.8 405! 3.951 425 
riety 3.5 5.05 3.05°1:°3.0 4.7 4.35 8.39.7 5. Tix 4.0 3.95 4.05 
A 55 4.95.1 :3.0 3.0 4.7 4.85.0'8.9 + 9.75, 583 | 3.95 3.9 4.0 
2 fete 3:85 ohio 3.0 3.0 4.7 4.4 10.25 1.11.25 5.8 4.0 4.0 3.95 
30. a Bc, ard 3:0 3.15 457 4.55 110.95 | 11.25 5.9 3.9 4.0 3.95 
Slo lati EU SuR snr 3.0: ope ia 4.7 ial 10:35 (12.05 1... .. 3.950... 3.9 

| |           
    

RIO GRANDE NEAR ROMA, TEX. 

This station was established in 1900 by the International (Water) 

Boundary Commission. It is near Roma, Tex., 775 miles by river 
below El Paso. The conditions at the station are described in Water- 

Supply Paper No. 176, page 78. 

Discharge measurements of Rio Grande near Roma, Tex., in 1906. 

[By H. P. Guerra.] 

  

  
    

                      

   

   
  

Areaof | Gage Dis- Area of | Gage | Dis- 
Date. he height. | charge. Date. lsection.| height. | charge. 

Sq. ft. | Feet. | Sec.t. | 8q. ft. | Feet. |Sec.ft. 
January a. = 2,320 £5007 mall Aapritas. on | 1,697 Sos yn 
TORUATY Se eas 4sibon an Apri asinliiis a | 1,279 2k 281 
January 12... 4.1 5310 | May 2. co cair ni iia 1629 3.0 3,188 
Tammany 19550000000 461 73 Maye io ET | 2,159 45| 5,435 
Jonnary:26. 0. 0 4.0 4800 A MRY Ser Lr (51 706 23 3,941 
January 31....... RE Ry RE | 2765 55| 9,52 
February S..........0.. 3.9 4,502 0 May:23. 0 sain 13,043 6.31% 13,275 
February 13 3.7 40 May 28... a oh | 2,474 4.9 7,326 
i 37 5:7 320 duned. Ti ls [2,640 53 8,443 
ebruary 5.3 6.7 | 14,293 

February 22 | 5.0 4.8 6,904 
February 26 55 4.5 6,303 
Mareh 5... ou | 4.8 4.1 5,305 

4.1 5.7] 9,281 
ST 4.6 6,179 
3.5 6.9 | 14,276 
3.1 13.3 | 28,812 
2.8 15.6 | 34,009 
25 9.0 | 19,277 
2.3 10.1] 21,550 
2.7 11.3 | 26,698 
3.0 8.2 | 16,866          
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Discharge measurements of Rio Grande near Roma, Tex., in 1906—Continued. 

  

Dis- 

  

  

     

  

              
  

  

  

  
  

  

    

Areaof | Gage | Dis- Area of | Gage 
Date. section. height. | charge. Date. section.| height. charge 

Sq.ft. | Feet. Sec.-ft. - Feet. | Sec.-ft. 
Aagast 6.5... .-| 3,584 7.6: "15,821 Il October, ..s.... i. 6.3 | 10,682 
Angust 0. ni 4,870 10.8] 24,953.41 October 13... ...--.-.--- 58 9, 564 
August 19. len ne 6, 366 139:0 30,012 {October 18. .....0.-.J..=. 6.0 | 10,118 
Aungustdb,. So aoa 8,216 17:6. =47. 1224 October 24... ......0.00. 8:7 
August 20... lia na 4719 10.51 23,337 || October 30. ...... 0a. 5.5 8,363 
August 25... 000. 4,034 9.0: 17,717, November 2... .......... 55 8, 426 
August. oo ied 5,432 12.1: 28,608 Hf November 7........-.... 5.3 112 
Septembers..........0.. 6,002 | 13.2 | 27,321 | November 12 54| 7,975 
September 7. . uf 5,009 11.2 | 25,440 || November 17 52 7,603 
September 10... 4,432 10.0 | 22,197 || November 23 5.7 9,173 
September 14............] 3,907 8.4 | 18,231 || November 29 5.6 9,089 
September 7... ..:....-.} 3,341 7.3314 770.1 December 4.0... 2 0 000 5.8 | 10,247 
September 2. oi. 000 3,210 70.13.6701 December 10... c..... 5.6 9, 607 
September 25............ 4,023 88 | 19,722 || December 14.........: hss 6.2:|::11 343 
September 29............ 3,264 7-2 14,457 {| December 18........... i 6.41:12.222 
October 2.........»x 2. 3,146 6.81 12.1154 December22.......1 x 6.0 | 10,887 
October 5... s.r iih is. 3,050 6.6. 11,630 |}: December 29............. 5.5 9.025 

| 

Daily gage height, in feet, of Rio Grande near Roma, Tex., for 1906. 

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

Ur aa, 4.9 3.9 5.15 | 2.5 2.35 4.9 4451 94 112.65 7.05] 5.6 5.8 
aS a 4.8 3.8 5.0 2.4 2.9 5.15 | 4.6 8.1 13.25 ( 6.8 5.45 | 5.8 

Dre es toes 4.65 | 3.8 5.0 2.4 2.95 5.3 4.55 | 7.95] 13.1 6.6 5.5 5.8 
rr 4.551 3:3 4.9 2.4 4.4 5.351535 7.8 [128 | 6.75| 5.45! 5.75 

Bose nd 4.5 4.2 4.8 2.3 3.5 5.6 5.5 7.74128 {- 6.65] 5.4 5.8 
| 

Gn 4.45 | 4.2 4.58.05°2.3 3.1 5.95.5. 7 7-9 0111. 7096.85] 8. 4 5.8 
Ss ns 4.551 4.0 4.45 | 2.4 5.05.6. 4 6.7 3.55 11.1 1. 6:6 535]-5.8 
i 4.2571 3.9 4.25 2.4 3.25 | 5.46 9.6 09:35 1.10.65 6.45] 53 5.8 
aan 439 3.9 4.154 9.5 3.2 5.05 1-13.65 { 10.9. | 10.05 6.35! 5.3 5.7 
Oye 4.2 3.9 4.051 2.5 3.3 50 1147 10:75 9:63) 6.25.1 535 565 

ns 4.1 3.9 3.95) 2.55 3.6 4051153 [11.3 9.0 6.1 5.5 5.65 
2a oneal 4.1 3.8 3.9 2.5 3.7 4:9 112.95 ]12.25 2.951 .6.0 5.4 5.7 
13. hea 4.85: 3.7 3.750 2.4 3.7 475113.0 [13.45] 86 5.9 5.35] 58 
Aas. Sas 4.2 3.8 3.653.235) 3.7 4.6 | 10.3 15.95 | 8.45 | 5.8 5.3 6.0 
WB enon 4.1 3.8 3.6 2950 3.75] 465) 9.45] 17.9 7:85 1: 5.8511 5.2 6.0 

Sead oi 4.25 5.450 3.5 2.7 3-7 4.5 32.85.1:15.351 7.7 6.0 5:2 61 
Vs cat 4,351 .35.754.-3.6 2.65( 3.6 4.25 9.0. | 12.4 745] 5.95 1.:5:3 1-.6.5 
AS rh 4451 5.75] 3.45 2.6 3.9 4.2 8.75 | 11.0 7.251 3.85) 5.35 | 6:3 
WL 4.5 5.4 3.35] 2.5 4.9 4.5 9.05 | 10.5 7.050 35.7 3.35] 6.0 
20. ats 4.4 5151 3.3 2.6 6.4 4.5 9.05 | 10.6 7.5 5.6 5.45 6.0 

| 

oad 4.4 5.1 3.25 2.8 5.6 4.2 9.15.10. 1 70 1 57 5.4 | 6.0 
aad 435 | 5.0 3.2 2.8 4.5 4.65 | 9.7 9.2 73545. 7 5.8: 06.4 

Dats tid 4.154. 5.85.1" 3.053.155] 5.7 4.75 | 10.0 8.65: 9.05 5.7 5.6 | 59 
ra 4.0 5.751 3.0 2.8 5.65 4.55] 10.1 8.55 | 865 | 5.66| 5.5 5.85 

25: a eas 4.0 5.5 3.0 2.55 4.45 | 4.3 9.65] 9.251 8.6 5.6 3:80 5.7 

Wet re Sa 3.950 5,45 209 2.45403} 435) 9.1 110.2 8.4 5.6 5.65 | 5.7 
A ria 3.9 35.651 2.9 2.25 4.3 4.5 9.05 | 10.5 6.95 | 5.6 5.6 | 5.65 
os caiaie 39 { 52 2.8 2.15 4.85 | 5.55 9.3 10.0 7.151. '5.6 5.6 4::5.6 
i eaeeae Qt a, 2.7 2.25 4.8 4451-0.45] 11.55] 7.25 5.0 5.7 5.55 
Ds rai res Yh. 2.6 2.3 4.75 4.351: 9.75 | 12.2 7.15% 5551:5.8 5.5 
Doc aia 394.50... Ba 48 ha en 1L:05112.0 2... 3:65:00. 5.45                   
  

RIO GRANDE NEAR BROWNSVILLE, TEX. 

This station was established in 1900 by the International (Water) 
Boundary Commission. It is about 1 mile above Brownsville, Tex., 
and in front of Matamoros, Tamaulipas, and 960 miles by river below 
El Paso. The conditions at the station are described in Water- 
Supply Paper No. 174, page 81.



RIO GRANDE. 

[By P. Guerra.] 
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Discharge measurements of Rio Grande near Brounswlle, Tex., wn 1906. 

  

Area of| Gage | Dis- 
Date. 

| Area of] Gage | Dis- 

  

                              

            
  

      
  

  

  

        
  

        

section.| height. charge. || section. height. charge. 

Sq. ft. | Feet. | Sec.~ft Feet. ori 
Fwe ft TZ dn uive.at 8.9 | 18,265 

6.4} S122 duly 12:0. coin Toa 13.2 | 28,275 
56 Ce iyip sc iii 13.8 | 30,314 
EY] C6 nly 0...i die 13.4 | 31,296 
7 ses ymyoes iii 14.1 | 34,765 
44.05 58 July 28... 00. a 14.1 | 34,797 
0b 56a Agusta EE 14.2 | 35,564 
3.7 4,887 {| Angust Ss: ....... ie 13.8 | 24,799 
3.6 4.7650 AngustY.... oh... 13.8 | 26,051 
£2.00 v5161 HL Angas adil il 14.0 | 26,804 
Aol Bm Nene 7 as 14.0 | 25,794 
30 Soni Amguse iii 14.1 | 26,469 
55 L300 Augast 25... hh 14.0 | 25,626 
6.61 23 FL Ausasi 20. 14.1 | 26,671 
Tf =10,4054 -Seplember 2.04... 501.0 14.0 | 25,573 
7-6. 9,363 September f........~.... 14.1 | 28,078 
6.2 | 7,459 || September 10 14.0 | 25,673 
51 6,053 || September 14 13.7 | 24,318 
4.4 5,479 || September 18 12.0 | 19,161 
3.8 4,745 || September 22 11.4 | 18,168 
3.1 4,202 || September 26 13.8 | 24,742 
2.7 | 3,873 | September 30 11.9 | 18,889 
2.3 3,490 “October 3... ..... i... ix] 10.7 | 17,246 
1.9 Sr103 (October 7.:....0.. 0... _10.5| 16,848 
1.6 2017.40. October Il....... 00 nis 8.7} 11,280 
11 3,086: il - October 15..............: 81] 10,491 
2.0 3,245 October 19... co. 0) 84 | 11,130 
2.0 3, 24841" October 23... ........ 0. 7.4 9,750 
4.41 30 Getobar er. iii 7.0 | 9,075 
2.7 4,015.) October 31... ..;...... 6.7 8,703 
2.4 3,560 || November 3............. 6.7 7:3 
3.3 4.408 -November7........:...: 6.5 7, 566 
2.6 3,837 || November 11 6. 4 7,388 
3.0 | 4,195 | November 15 6.2 | 7,300 
6.5 | 11,427 || November 19 5.9 6, 879 
7.6 | 14,650 || November 23 5.7 V0 6,79] 
5.1 | 6,434 || November 27 58 | 6,802 
5.2 6,814 || November 30 59 6,870 
7-5 ( 12,38 | December 3..........--. 59 6,922 
5.5 1,349. December 7....... os 58 6,776 
53 1-454 4 December 1... i000 Co: 371-6078 
45| 5,634| Decemberl5............. 5.7| 6,659 
4.6 5,748 || December 19............. 6.6 | 8,045 
4.8 06,137:1l December23........<...; 6.5 7,915 
51] 6,62 | December 27... oonoon. 62 | T7441 
6.6: 11,5631 ‘December 3l............3 5.6 | 6,858 

| 

Daily gage height, in feet, of Rio Grande near Brownswlle, Tex., for 1906. 

i ; 

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

| 

3.6 7.9 2.3 2.65 5.2 54 | 14.2 | 140 | 11.4 6.8 6.0 
3.6 7.9517 :2.2 2.55 | 5.2 4.65] 14.15 14.0 | 11.05 | 6.8 6.0 
3.6 7.5 2.1 2.5 5.2 45 {14.15 14.0 | 10.55] 6.75 | 5.9 
3.5 7.05 2.0 2.45 | 5.2 47:17:14.0 114.05 1:10.05 |" 6.7 5.85 
3.5 6.8 | 1.9 2.4 5.3 6.0 [13.7144 9.85 | 6.6 5.8 

3.65 | 6.5 1.8 2.4 5.35 | 7.9 | 12.85 | 14.05 10.15 | 6.5 5.8 
4.051.625 1.7 3:1 715 7.3 | 12.45] 13.951 10.45 | 6.5 5.8 
4.5 5.9 1.7 3.351 7.6 5.85 | 13.15 | 13.9 | 10.0 6. 4 5.8 
4.5 5:55 :2.6 3.25| 7.81 7.9 | 13.65} 14.0 9.15| 6.4 5.8 
435] 535| 1.6 2.8 | 5.8 | 12.5 | 14.0 | 14.0 8.95 | 6.4 5.7 

4.2 5.15.0 1.6 2.65 | 5.65 | 13.1 | 14.0 | 14.0 8751-6.4 5.7 
4.1 49 | 1.65 | 2.6 5.5 | 13.25 | 14.0 | 14.1 8.55 | 6.4 5.6 
4.0 4.75} 1.9 2.6 5.5::1213.4 1 14.0°-:13.95 1 8.357 6.35 5.6 
4.0 4.55 1.7 2.75 | 5.5 | 13.55 | 14.0 | 13.75| 8.25 | 6.3 5.6 
3.9 4.351 2.7 3.2 5.4 [13.7 114.0 {13.551 8.05 6.2 5.7 

3.8 4.2 3.0 5.25 | 13.75 | 14.0 | 13.25] 7.85 | 6.15! 6.1 
3.8 405] 1.9 3.05 5.05 13.8 | 140 | 12.55 | 7.8 6.05] 6.3 
415 | 3.9 2.55 | 3.15 495 | 13.75 | 14.05 | 11.9 805 | 595| 6.4 
5.3: {.3.%8 2.2 3.2 4.65 |'13.65 | 14.1 | 11.5 8.4 5.9 6.6 
6.15 3.7 2.0 43.3 4.45 | 13.45 | 141 | 11.15] 8.05] 5.8 6.7      



74 SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feet, of Rio Grande near Brownsville, Tex., for 1906—Continued. 

rt ete le ee ee ett rt emesis mms get ot tee tee HE, 

  
  

  

  

  

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

| | | | 

6.45, 3.55| 2.05| 5.65| 4.25) 13.3 | 14.05 | 11.1 7.9 5.8 6.7 
6.5 3.4 2.0 8.6 4.2 13.56.7140. 111.4 1 5.7 6. 55 
6.6 3.25| 20 6.9 4.35] 13.75 | 14.0 | 11.4 7.4.1 5.7 6. 45 
6.6 WE 5.3 4.5 14.05 {140 11.9 7-3 hang 6. 4 
6.9 2.95] 41 7-3 4.75 | 14.1 14.0 (713.6 1 7.15 57 6.3 

7.45 2.8 | 475) 7.3 4.9 {14.1 | 14.0 115.851. 7.0 | 57 6.2 
7.7.1. 2751 44 5.6 4.654 141-1140 | 13.8 6.95 | 5.75 6.15 
7-6- 1.2.65 { 3.851 4.75. 4751 141 14.1 13.55| 6.9 | 5.8 5.95 

ideas | 2.5 3.4 4.5 6.05 | 14.1 | 14.05 | 12.55 | 6.8 5.9 5.75 
aria i 2451 3.0 4.8 0.75 1.1415 1 14.0 '1'11:8" |. 6-7 5.9 5.6 
aa Sg 2.4 eee Sela MS EO Ta E56 

i | |                   
SALADO RIVER DRAINAGE BASIN. 

RIO SALADO NEAR GUERRERO, TAMAULIPAS, MEXICO. 

This station was established in 1900 by the International (Water) 

Boundary Commission. The Salado is a torrential stream entering 
the Rio Grande from the Mexican side about 60 miles below Laredo, 
or 730 miles by river below El Paso. The town of Guerrero is located 
on the Salado some 4 miles above its mouth, and the gaging station 
is 2 miles above the town. The conditions at the station are described 
in Water-Supply Paper No. 174, page 84. 

Discharge measurements of Rio Salado near Guerrero, Tamaulipas, Mexico, in 1906. 

[By D. de Lassaulx.] : 

  

  

  

Area of | Gage Dis- Area of| Gage | Dis- 
Date. section. height. | charge. Date. section. height. | charge. 

Sq. ft. | Feet. |Sec.-ft. Sq... 4 Feel. | Sect 
Jamiary 3... So. 1,128 2.5 SIS June ls. xi. i Se 826 1.0 114 
JANARYY Bie aria find 1,115 2.4 Si June 5... ama 75 0.6 a 45 
Jawmary 0. Ls 1,099 2.3 203 June 9. or, sino 72 0.3 a33 
Iammary ids. Loi 1,075 2.2 205 I nna dos il ian 72 0.0 a 20 
January 18... meri 1,074 2.2 206: June lS. on a hia 62 | —0.1 alb 
Janmavy 22... in an 1,053 2.1 24 hodume: 23. i i iia 74 0.1 a 27 
January: 27 Li saan 1,031 1.9 203: 1.- Fume 28: oo Suhr 54 | —0.4 al2 
Yebruary dl... 0. 01 1,030 1.9 NN Fuiy a: So Ne 55 | —0.4 a13 
Febtaary Bei io i] 1,248 3.0 eS Tay re i IE 1,374 281 Lo 
Pebruary 9... ..........0 I L109 2.3 ER Re Re a SE 3,141 12.0 | 14,792 
Pebruary 13. i. 000 | 1,095 2.3 209 ic Tuly 10. we sol La ,350 6. 2 3,037 
Tebruory il. cee ie as 1,059 2.2 Ses Fully at cio 2, 359 6.4| 3,336 
Yebmary al... 1,062 2.2 S71 daly ont an BAN 2,437 6.5| 3,725 
Pebroary 25... wu lion: 1,060 2.2 STAT y 200. ae 2,302 5.9 2,700 
Mahi 1,051 2.1 adn Avemse di Ci 2 371 621 314 

1.9 200 |} Angus 6. ini 2, 357 6.1] 29013 
1.8 1814 August 10... . 2,246 5.7 2, 570 
17 1606 (i Angnepidds S10 Eu 2,338 6.0 2.875 
1.6 HON Augast 18. co. oo. 2,259 5.5 2,334 
1.5 143 {August 22... .........0. 2,291 5.6 2,706 
1.4 sl Avenep oe ol 2,290 5.71 2.719 
1.3 1s -Angasi gol isi i 0 2,616 7.2 | 4,856 
1.2 123 | September 2. ............ 2,393 6. 2 3,134 
1.2 120 | September 6... ........... 2,555 6. 6 3,990 
1. 110 |{' September 10............ 2, 549 6. 6 3,981 
1.3 110 || September 14............ 2,469 6. 6 3,913 
2.3 331 |{ ‘September 18............ 2,335 6.1 2,922 
1.7 181 || September 22............ 2,333 6.1 2,958 
1.2 127 {| September 23............ 2, 597 7.3 5,060 
1.1 114 || September 26. ........... 2,364 6.2 33192 
14 136 |! September 29............ 2,300 59 2,772 
1.0 11347 October 3... oh. 00. 2,259 5. 6 2, 566 
1.3 A311 October-7,.. cui iienivis 2,194 5.5 2,415 
3.3 085: Ogtoheril. lint... 2,165 5.2 2,008 
3.3 676.1: October 15... ¢...l ois... 2,149 5.1 1,956 
1.2 125) October 19.0... oo 2,102 5.0 1,928                 a Taken at rocks.
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Discharge measurements of Rio Salado near Guerrero, Taumalipas, Mexico, in 1906— 

  

    
  

  
      

Continued. 

M 
Area of| Gage Dis- |Area of Gage | Dis- 

Date. section.| height. | charge. Date. section. height. | charge. 

Sq.ft. | Feet. | Sec.-ft. | Sq.ft. | Feet. | Sec.-ft. 
Ogtober 28... ass. 2,123 5.0 1,951 || November 29............ | 1,984 4.3 1,216 
Ociober26...c.t.. 0... 2,102 491 1.807 Decembers.i.. 0.00... | 1971 430 1,226 
Octobar'29. 5.5.00. 2,084 4.8 1,784 || December 7..:..........: | 1,950 4.21~ 101d 
November2...........5: 2,089 4.8 1,793 I December 11..:......0... 1,942 41% 1,026 
November 6...........-. 2,054 4.7 1,686: December dd... :.......... | 1,954 411 1,008 
November 10............ | 2,052 4.6 1,670). December19............. - 1.950 4.1 1,005 
November I4............ | 2,025 4.5 1,479 | December 23............. | 1,946 4.1 | 991 
November 18... ........ {1,989 4.4 1,287 I December26............- i1,921 4.0 | 903 
November 22............. | 2,002 4.4 1,320 || December 29............. 1,896 3.9 | 832 
November:26.....:...... 1,976 43 1,204 | 

Daily gage height, in feet, of Rio Salado, near Guerrero, Tamaulipas, Mexico, for 1906. 

  

  

    

  

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

| 
Ya aie 2.5 1.9 2.05} 1.4 1.2 1.0 |—0.4 6.2 6.1 5.6 48 1 4.3 
Dis ot ais ! 2.5 1.951 2.0 1.3 1.2 0.9 (—0.4 6:15:12 :6:15:0 5.6 4751.43 
Sian 1: 2.5 2251 2.0 1.3 L155} 0.751—0.45| 6.15( 6.05{ 56 4.7 4.3 

i EIN | 2.45] 2.6 2.0 1.3 1.1 0.65 | 0.6 6:25:1=7.0 5.6 4.7 4.3 

Boca nti, [2.4 2.9 2.0 1.3 1.1 9.554 -°1.15 + 6:25].46. 45.{--5.5 4.7 4.2 
| 

ER RR {2.4 2.55.1-1.9 1.3 La 0.45 3.0 6.1 6.55 "5.5 4.7 4.2 
at ea | 2.4 24 1.851 1.2 1.0 0.4 63 6.0 6.2 5.45! 4.6 4.2 

Ber ain 2.3 235: 1.8 1.2 1.0 0.3 1295 585] 6.7 5.4 4.6 4.2 

Oat, li 29.5 2.3 1.8 1.25 1.251 0.25 1.15.65.{-°5:750 6.9 5.4 4.6 4.2 
10. 0 Scr 2.3 2.3 1.8 12 1351 0.2 116.75| 5.65! 6.55, 5.3 4.6 4.2 

2.3 2.3 1.8 1.2 1.2 9.1. [214.9515 6 6.5 5.2 4.6 4.1 
2:5 2.3 1.75: 0. 1.2 1.157 0.1 {13.65 5.751 6.35 5.2 4.5 4.1 
2.3 2.3 1.7 11 1.1 0.0; 13.1 6.1 6.751 52 4.5 4.1 
2.2 2.3 1.9 121 1.0 00 7.651 .5.8 6.8 5.2 4.5 4.1 
22 2.3 1.7 1.0 1.0 |—0.05| 6.7 5.65. 6.45) 5.1 4.5 4.1 

Wooo oto ui, I 2.2 2.3 1.7 1.0 0.9 [—0.1 6.6 5.6 6.4 5:1 4.45 4.1 
Vo ato {25D 2.2 1.6 1.0 0.9 {—0.15]| 6.45 35.5 6.25 1:52 4.4 4.1 
Seria al 2.2 22 1.6 1 1.0 |—0.2 6.2 5.5 6.1 5.1 4.4 4.1 
19. dias ns | 2.2 2.2 1.6 1.2 1.3 |—0.05| 6.3 6.0 6.65( 50 4.4 4.1 
Wir ini in | 2.1 2.2 1.6 1.2 27 0.2 6:35 {6.154 6,.2515.0 4.4 4.1 

ST 2 2.2 1.6 1.4 3:2 0.251 6.557 6.3 6.1 5.0 4.4 4.1 
Se sR ase] Sa 1.5 2.9 3.1 0.15: 7.3 5.6 6.25 ("5.0 4.4 4.1 
cial (2.0 2.2 1.5 2.75| 40 0.05( 695 585 -7.05| 5.0 4.3 4.0 
odd te Se besa 1.5 2.2 3.6 |—0.1 6.7 5.9 6.7 4.9 4.3 4.0 
eens vane and 1.9 2.2 1.5 1.85 2.3 |—0.2 6-451 -5.751:6.6 4.9 4.3 4.0 

| 
| 

a 1.9 2.1 1.5 1.6 1.7 —0.3 6.25 5.7 6.150" 4.9 4.3 4.0 
sii in. 3.9 2.4 1.5 1.45 | 1.35 |—0.4 6.1 5.6 60 4.9 4.3 4.0 
Slr 19 215) 1.4 1.35 1.15|—0.35| 60 5.95 |.:5.9 4.8 4.3 4.0 
EL Los 1.4 1.25 | 095 |—0.3 5.8 | 6.9 58, 48 43 3.9 

SO ls nec 1.4 1.2 08 |—0.4 57 6.95. (575, 48 4.3 3.9 
Seca nl 155 mE eae 14-00 1 Sy ARE 5.95%.-6.83- fs 00. 4.8 or... 3.9                       
  

SAN JUAN RIVER DRAINAGE BASIN. 

RIO SAN JUAN NEAR SANTA ROSALIA RANCH, TAMAULIPAS, MEXICO. 

This station was established in 1900 by the International (Water) 

Boundary Commission. The San Juan is a long torrential stream 
entering the Rio Grande 15 miles below Roma and 790 miles by 
river below El Paso. Six miles above its mouth is the town of 
Camargo. The station was first placed 12 miles above Camargo, 
but in time of heavy flood in the Rio Grande backwater reached 
the station, and on July 14, 1902, it was moved 6 miles farther
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upstream to its present location. It is now above backwater. The 
conditions at the station are described in Water-Supply Paper No. 
174, page 87. 

Discharge measurements of Rio San Juan near Santa Rosalia Ranch; Tamavlipas, Mexico, 

  

    

  

    

  

  

  

Tn. 19086. .. 

[By S. Jaso.] 

Area of | Gage | Dis- || Area of | Gage | Dis- 
Date. section.| height.| charge. Date. section.| height.| charge. 

Sq. ft Feet. | Sec.-ft | Sq. ft Feet. | Sec.-ft. 
January 4. .............. 577 3.5 487 August 11... 0.0] 27 310 
FARURIY Doves ines 494 | 3.2 Sif AaBust 1A. ions ar as | “asp 23s. 146 
eT TEA 71 | 31 Siz Aveast 7. Tr Lor aen| Ad | 81 
January 19... o.oo. 430 2.9 250: H-Augastid9. .-............ | 648 4.45 1,347 
JAOErY 28.5 ie. 391 27 ALN AuENSt WE a [3,600 | 20.0 16, 080 
January 27 .. vue dwn sa 375 2.6 IST Aagast 2B xo... | 1,055 6.7 2,430 
January 3... oan 369 2.5 LAE August 265. couse 652 4.45 947 
Fehruavy 4... ie] 979 58 Ll Aveust 28. oii. { 1,962 ( 11.65 5,642 
Pebruary 8, =. 5. Sl 36 B10 {August 20... oo I sas (555 | 1,623 
February:12...: 0.0.00 548 3.5 477 {-September 1... .....x..: | 509 3.65 | 560 
February 16: .. ox 498 3.2 401 {/-September.4...... 0... 853 5. 55 1,644 
February 20. ...i.i..0% 480 31 347 |{ September 6....-........ 1,586 9. 65 | 4, 560 
Febrnary 20. ool 488 3.2 366 |[ September 7............. {3236.13.06 7,225 
Yebruary 27... ... 5.50 760 4.75 994 || September 10 693 4.75 | 31,2306 
Mareh. 8. oii 626 4.0 660 || September 13 476 3.55 | 554 

3.4 426 || September 16. . 356 2.8. 290 
3.2 359 || September 19 351 2.8 293 
2.6 250 || September 21 488 3.75 592 
2.6 2331] September 22. ........... 401 3.3 446 
2.5 196 {| September 23. ........... 1,011 7.4 2,339 
2.3 149 || September 24............ 3.182 250.9, 
2.1 107 | ‘September 25. ...... i... 3,476 | 22.6 | 12,166 
2.0 125 {| September 28............ 936 6.8 2,284 
17 72{ October 1.x... ... 732 4.9 | 1,219 
57 79.{i October 4... 0... .. i 789 4.95 1,330 

12.5 5,968 |: October B.:.. citi. oio.s 1,063 6.6 | 2,272 
7.25 2826: October 7. 2. 5. ad 679 4.5 | 966 
4.4 877-11:0ckober 10: 1... ui il | 549 3.85 | 610 
3.25 2 October dd. =: oii oon 486 30.1 499 
2. 65 2451 QetoberY6. i... 492 3.55 492 
2. 4 203 | October 17--oo us oaanas “6031 46 1,002 
4.5 887.51. October 19.2. 5... «0081 4) 726 
3.0 Sv ii:October 22. ix. oa 476 3.4 424 
2.25 1870 October 25. i... coir. 436 3.15 373 
1.9 114 October 28. .............. | 429 3.0 339 
1.5 78: )|:October:3p. 0. 00 foo 097 4. 65 976 
123 39:0. October). crv. els | 581 3.95 648 
1.2 28-1-November 6. ...... ...... | 477 3.4 450 
1:1 IS: November9:....:.....; | 591 4.0 675 
3.7 529 || November 15. .. 2 485 3.6 354 
5.45 1,834 || November 18. . 468 3.3 288 
4.55 1,079 || November 21 393 390 203 
1.7 53 || November 24 401 3.0 217 

12.6 6,499 || December 3.............. 441 3.1 236 
2.65 22 December6.....5........ 429 3.0 298 
6.8 2,434 | December 9.............. 415 3.0 337 
2.75 234 || December 12............. 410 2.9 293 
2.15 136 | December 13............. 750 4.75 1,004 
3.35 464 {| December 15............. 546 3.8 533 
2.85 311 ll December 19.......5..... | 483 3.4 411 
2.2 153 {| December 22............. 479 3.35 401 
4.6 1,119 1 Decomber253.......00 459 3.2. 366 
6.9 2,266 {| December 28............. 432 3.1 319 
3.2 394 {| December 31............. 410 2.9 267 
5.4 1,865                



PECOS RIVER DRAINAGE BASIN. if 

Daily gage height, vn feet, of Rio San Juan near Santa Rosalia Ranch, Tamaulipas, Mexico, 

  

      

  

                    

for 1906. 

a : een 

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

2.5 4.8 22 13.355 1.751 1.85.29 3-65 :3.0 3.65 9:05 
2.6 43 2.2 3:95 11.7 1.65 4751 3.4 4.7 3.5 3:1 
28 (.3.05l-29 | 3280 To { 1.65! 56. 50 4m 3.45] 31 
5.8 3.751 2.1 3.2 1.5 9.65 3.95157 4751 3.41 3.1 
4.6 3.0 2:1 3.05 1.45}. 9.4 3:25.1-3.6 6.05 | 3.4 | 3.0 

3.8 3.3 2.1 2.9 1.4 5.2 2.95 | 12.6 515) 3.45 | 3.0 
2651 35-121 2.8 1.4 3.751 2.5 1130 445] 3.8 | 30 
3.6 3.4 2.1 2.65 1.3 3.4 3.6 65 415 40 .0.30 
3.55.1 3.4 205 2.6 1.3 2.55 | 4.1 4.9 3-95) 3.951 3.0 
3:5 3.3 2.0 2.55 3 4.5 2.85 4.65 3.8 | 3.8 3.0 

ss tastiest vmtac tan lisotbar tar ise 
3.5 3.2 1.85 2.4 1.2 4.1 2.9 3.551 3.6 3.6 | 2.95 
aD 3.2 1.8 2.4 1.2 3:25 2.3 3.4 3.5 3.6 49 
3.4 3.1 1.7 2.4 1.1541 :2.7 2.1 3.2 3.5 3:6 1. 445 
3.251:3.0 1.7 2.4 1.31 2.4 1.9 2.951.°3.45 13.6 3.8 

1050 ras 3.0 3.2 2.9 1.6 2.4 1.1 2.3 1.8 2.751 «3.5 3.5:4 3.65 
We des at br 2.9 3.3 2.8 1.7 2.3 1.0 2.45 1.7 2.6 43545:3.4 1 8.5 
18. ns oh +29 | 2.7 1.7 3-85 1.0 2.5 2.0 245 | 4.6 3.3 3.4 
Ee 20.1 23 2% 7: 273 10 23 | 35.0 28 0 4650 32 ("4:2 
20. ne 2.8 3:1 2.6 1.7 4.3 3.4 1.85 | 19.8 3.1 3.7 3.1 3.4 

2 2.8 3.7 2.7 2.3 3.051 2.7 2.8 17.954 3.6 3.6 3.0 3.4 
2 tan, 2.9 3:59 2.9 9.2 2.5 2.3 3.656% 9.8 4.4 3-354 3.0 } 3.599 
23a 27 3.35.1. 2.6 8.4 2351 1.9 3.3 HR 3-3 30 1:-3.3 
Mn 2.6 3.9 2.6 6.1 3.154. 1.6 2.9 5.25 | 20.0 3.2 3.0 | 3.3 
2B. ii anny ae 2.6 3.2 2.6 5.2 2.9 3.951 ‘2.6 48 121.8 3.154" 3.0: 32 

2.6 3.2 25 4.7 27 2.9 2.45 4.45 111.8 | 3.1 3.0 3.2 
2.6 4.4 2.5 4.35 2.45! 44 2.85 4.5 $351 3.1 29.1 3.15 
2:6 5252.5 4.15 2225 3.251 2.6541-.9.2 695) 3.0 aL s53.1 
Bare 2.4 3.905 208-245) 295) sex 615] 293) 81: | S03 
2.6. 1... 2.35 3.75 1,95 1.95¢ 2.15 4.55.7.:5.55 1 4:5 3.1 3.0 
Del 2.3 Ji.ioe 1.85... 4.2 235 tna 8.9 en | 2.9 

  

| | 

  

PECOS RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Pecos River rises in the northeastern part of New Mexico and flows 
in a general southerly direction through the southeastern part of that 
Territory, crossing the western prolongation of Texas, and finally 
entering the Rio Grande at a point about one-third way up from the 
mouth of that stream. It is supplied to a considerable extent by 
water from large springs in the limestone rocks of the region. These 
maintain the perennial flow of the river, the run-off from the catch- 
ment basin being irregular in character and diminishing at times to a 

‘relatively small amount. 
Large irrigation works which have been constructed in the vicinity 

of Roswell utilize the greater part of the summer flow of the river, so 
that during the dry season of the year little water crosses the Texas 
line. Between Carlsbad and the Texas State line there are several 
reenforcing springs. The water that flows in the stream is largely 
derived from the seepage of irrigated lands above and is often heavily 
charged with alkaline salts. Irrigation canals have been constructed 
along the valley in Texas, principally near the town of Pecos, at the 
crossing of the Texas and Pacific Railroad. The most important of 
these is the Margueretta canal system. The valley is fertile, and 
where properly irrigated large crops are produced.



a x SURFACE WATER SUPPLY, 1906. 

PECOS RIVER AT SANTA ROSA, N. MEX. 

This station was established May 5, 1903. It was originally located 
at the bridge of the Chicago, Rock Island and Pacific Railway, but 
was moved later in the year to a point 335 feet above the railway 
bridge. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 174, page 93, where are given 
also references to publications that contain data for previous years. 

Discharge measurements of Pecos River at Santa Rosa, N. Mex., in 1906. 

  

  

: Area of Gage Dis- Date. Hydrographer. Width. section. | height. | charge. 

Feet Sq. ft. Feet. Sec.-ft. 
March §...-...- BO CT ee RS RS SE Cn RE 3 12 0.55 12 
Apribig:. o.oo QO im en de sm BL 78 77 1.70 288 
Aprilia... dons 2 a Te a 87 87 1.85 349 
Aprikls, = oho do ts aR ae te a ea 87 93 1.82 333 
Apuil 30. C0 Jo MLGilen arn eR el 88 106 2.00 498 
April 30s. oi dO DN aE eT 88 111 2.00 490 
May 30......5: Be Patterson. ol sa tee a tr ak 90 101 2.00 423 
May 30......c. 0. QO: SR ra 90 102 1.95 392 
Jone 29, uo ooh dO 20 10 .95 18 
Jaly 22....:...- Jo ML Ges. SR 77 78 1.45 240 
July 22... Lo dO ra dr ee es a 77 62 1.35 183 
JAY 23... ala QO. da aE a 63 50 1.30 12 
July 28. ov hun AO. re ES 94 156 2.35 832 
JAY 23. ........0 do... en EN el 94 136 2.15 676 
July28. iis AO. ns ar Ne Tey 76 85 1.70 348 
Auzust 13......0.5..; QO dain a it ae he Rd RSE LS 62 50 1.30 88 
October 27a... "William A. Lamb. i. of id cv ts 18 14 1.02 23           
  

a Measured by wading. 

Daily gage height, in feet, of Pecos River at Santa Rosa, N. Mex., for 1906. 

  

  

                      

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

Clare) 0.6 0.6 0.6 1.6 1.9 2.0 0.8: 1.7 0.9 1.3 LL 1.5 
ia ae <0 0 3 1.06 1.9 2.0 .8 1.4 .95 1.1 1.2 1.4 

Sais Tenia 0 <0 .5 1.6 1.9 2.0 2.5) 2.3 .95 To 1.2 1.5 
A rT .6 .6 .6 1.6 2.0 2.0 5.1L 1.4 9517 1.0 1.2 1.4 
Bionic nom 0 .6 D 17 2.0 2.0 1:3 1.6 .85 1.0 1.2 1.4 

Ysa o lan 6 +0 .5 1.7 2.0 2.0 “Sra7 1.3 1.4 L3 2.5 
Tomah sie .6 .6 5 1.7 2.0 1.9 1.5 1.9 Ly 1.5 1.3 2.1 
Sets .6 .5 BD 1.7 2.0 1.9 1.5 1.6 .95 1.4 1.2 1.9 
Et 0 .5 .5 1.7 2.0 2.0 1.3) -3.6 .85 1.3 1.2 1.7 

WO, es: 5 .5 bg 1.6 2.3 2.0 2.0 1.0 «35.1.2 1.2 1.6 

Yn .6 .6 DLL 2.5 2.0 3:0: 1.7 .85| 1.2 122 1:7 
12 os ina «0 .6 .5 1.8 2.5 2.0 2.04 1.4. «35:10 1.2 1.2 1.5 
13 tains 0 .6 .5 1.9 2.5 4.5 20; 1.4 851.1 1.2 1.5 
V4. conan ara .6 +0 Vi 1.8 2.3 2.0 1.3 1.3 .85 1.1 Ld 1.4 
3 as -0 +0 .5 1.8 2.2 2.0 1.31 1.2 .9 11 1) 1.4 

300. .6 0 oD 1.7 2.2 2.0 1.3 1.0 .85 1.0 Ll 1.4 
Wo as rt .6 «0 .H 1.8 2.3 2.0 2.0} 0.95 SB) ny 1.1 1.3 
18 nna ln .6 .6 J 1.8 2.2 2.0 3.0 .9 .9 1.1 1.1 .9 
NO. 5 es 8 0 .5 1.8 2.2 1.3 2.0 .9 9 1 .85 .85 
20. Ra +0 .6 +D 1.9 2.2 1.8 2.0 .85 .85 1.0 .85 .85 

inns .6 +0 .5 2.1 2.2 1.6 v7 .85 .85 +9 1.2 .85 
Deserta +0 .6 .5 2.0 2.2 1.6 1.4 .85 .85 351 1.2 .85 
RN I I «5 .6 .5 2.0 2.2 1.2 2.5 .9 .85 «350 1.2 1.0 
2 eas 0 .6 0 2.0 2.0 1.2 1.5 .9 .85 .85 1.2 +9 
2 ha a eee sae .6 25 +5 2.2 2.0 1.0 1.5 +9 35:11 1.2 9 

2h ie 5 .5 .5 2.2 2.0 1.2 1.2 .95 295.1. L 1.1 .0 
En .6 «0 35 2.0 2.0 10 1.1 .95 1 .9 1.2 .85 

OB. RN .6 0 5 2.0 2.0 .S 1.3 95.0+1.0 285 {1.3 .85 
eva en Bl os .5 2.0 2.0 .6 1.2 95! 13 1.0 1.2 .85 
Rar niin nla 1.1 2.0 2.0 .6 1.2 9511.2 1.1 1.3 .85 
BY. Sori | Gil aie Liq. 2000 2 f fae Sof 2.0 SOE er Folia res .85   
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Daily discharge in second-feet of Pecos River at Santa Rosa, N. Mex., for 1906. 

  

  

  

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

| 

eared 14 | 14 | 14 250 425 423 12 320 15 88 36 160 
TaanaTnN, 14 14 10 250 425 423 12 160 18 36 58 120 

Bice iia 14 14 10 250 425 423 950 740 18 22 58 160 
tracers: 14 14 14 250 480 460 245 165 18 22 58 120 
Gas aia sli easy 14 14 10 288 480 460 145 260 13 22 58 120 

Beiorlsss on sssons 14 14 10 288 480 460 12 300 88 120 88 810 
REE Ra 14 | 14 10 288 480 395 245 425 36 160 88 520 

8. rr iiageies i 0 10 288 480 | - 395 245 240 18 120 58 380 
Bias aad basis 14 10 10 288 480 460 245 | 1,750 13 88 58 260 
Isis ates 14 10 10 250 700 460 570 240 13 58 58 205 

nin ten 14 14 10 288 830 490 | 1,370 280 13 58 58 260 
Ba 14 14 10 325 830 490 570 128 13 58 58 160 
Brisa 14 14 10 370 830 | 2,470 570 128 13 36 58 160 
a re 14 14 10 325 680 490 145 88 13 36 36 120 
BBs t ties 14 14 10 325 603 490 145 58 15 36 36 120 

36 or ru | 14 14 10 275 603 490 145 22 13 22 36 120 
Wi ei tn 14 14 10 335 680 490 570 18 13 36 36 88 
ISS rnd 14 14 10 335 603 530 | 1,370 15 15 36 36 15 
JOT a 14 14 10 335 585 390 570 15 15 36 13 13 
ee 14 14 10 410 585 390 570 13 13 22 13 13 

Phir. rors 14 14 10 550 585 270 365 13 13 15 58 13 
22 alain 14 14 10 475 585 270 195 13 13 13 58 13 
Pr Sm 14 14 10 475 585 80 950 15 13 13 58 22 
oS 14 14 10 485 440 80 245 15 13 13 58 15 
LT pi SR f 14 10 10 620 440 32 245 15 13 36 58 15 

a iy 14 10 10 620 440 100 100 18 18 36 36 15 
iain 14 14 10 485 423 32 50 18 36 15 58 13 

ABs Al 14 14 10 495 423 12 125 18 22 13 88 13 
20s sini 141.....00 10 495 423 6 85 18 88 22 58 13 
BOC oi. 85 495 423 .6 85 18 58 36 88 13 
Room | willl slioh oil splint... Ble... 13                       
  

Note.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Pecos River at Santa Rosa, N. Mex., for 1906. 

  

  

  

  

Discharge in second-feet. Fl 
Total in 

Month. acre-feet 
Maximum.| Minimum. | Mean. 2 

oe ae nt ADE Sn LI RRR Ta Ee ee 14 14 14 861 
Se a yh a ES Un a Re $3 Harbury Lh wa 14 10 13.3 739 

ar Lr ea Se LL SAR Sn Se 85 10 15.1 928 
i I lL Ss 620 250 374 22, 300 

a ES oe a, 830 423 544 33,400 
SE LP BE AN EN 3 2,470 6 399 23,700 
fray SA i Ae : 1,370 12 377 23,200 

es NN ST ES Toe SC en 1,750 13 179 11,000 
se ns RI eA te rs Pe SR TR Sede 88 13 22.4 1,330 

ae Tats Pea sr EA se eS ph A a as 160 13 43.9 2,700 
A I a LT SE aT LE 88 13 53.9 3,210 
AEC ar Re BR nines Pea DA rE ae 810 13 132 8,120 

ON a SORE TR 2,470 6 181 131,000 

  

        
  

‘ Sl ives are rated as follows: January to March and August to December, approximate; April 
o July, fair. 

PECOS RIVER NEAR FORT SUMNER, N. MEX. 

This station was established June 12, 1904, by Earl Patterson. It 
is located about 12 miles northwest of Fort Sumner, N. Mex., and 45 
miles south of Santa Rosa, N. Mex., the nearest railway station. It 
was originally located 1 mile upstream from the spring, trees, and 
houses known as Arinosa, but was relocated July 5, 1905, near the



 
 

 
 

in 1906. ’ 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

SURFACE WATER SUPPLY, 1906. 

Discharge measurements of. Pecos River near Fort Sumner, N. Mex.     spring. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 174, page 95, where are given 
also references to publications that contain data for previous years. 
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Daily discharge, in second-feet, of Pecos River near Fort Summer, N. Mex., for 1906. 

  

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

  

| | | 

130 68 220 240 460 115 425 150 | 170 120 280 
245 350 720 70 320 { -175| 190! 140 200 

| 
| 

  

            

165 40| 1908| 240| 440| 940| 450 | 175| 220 140| 180 
130 40, 360 | 240 800 |2,100| 630 240 155 140 | 200 
165| 68 | 360 | 35 500 325 760 220 | 360 120 | 225 

165| 68 340| 20 340 280 1,130 220 | 190 120 | 1,000 
165| 68| 340| 320| 480 | 182| '410| 150 | 2707 106 | 590 
210 95| 280| 540| 330 3,600] 345| 170, 170 | 140 | 200 
210 | 95, 265| 265 330|2,470 [1,470 | 130 | 190 | 106 | 225 
165 | 95 | 265| 460 | 455 | 1,200 430 | 170 | 190) 120 300 

165| 95| 345| 500 -455| 4s0| 30| 110, 170| 120] 200 
165| 68| 385| 680 455 | 1,410 | 250 | 100 180 | 106 200 
210 | 68 460 | 860 | 970 | 890 | 230 | 155 165| 75 165 
130 |- 73| 540| 860 (1,100 230| 250| 170 95| 60| 180 
130| 110 405| soo! 370| 390| 230] 170, 0 | 75 22 

Weiler 170 130| 73 208| 920| 305| 390| 200] 130! 60] 95 280 
a 170 | 130| 50 | 208| 640 305| 100| 200] 110 60 6Q| 340 

Sn 130 | 130| 120 420 | 740 365| 290| 135| 155] 60| 60 280 
WL 100 165| 120 350| 640 | 300| 440| 120| 130 60| 95 340 
Mn 170 | 130| 120 | 208| 860 | 360 440| 120| 170| 60, 95 260 

moins 170| 95] 158] 350|1,000| 330 | 225] 120] 10] 95] 95 200 
dt 130, 95! 132| 2081. '860| 270! 225! 160| 170 60). 95! 165 

Pe a 215 95| 132| 380 se0| 220 335] 220[1,40| 60] 75 140 
REE 215| 130 | O8| 460 860 | 240 | 490 | 210 60| 60 180 

ee 215| 130| 98| 380 740 | 195| 320| 280| 100| 60| 60] 140 

Wid 170| 95| 81| 630] 540 170| 195| 240| 100 S| 95 | 120 
en 170 68| 81 | 460| 390| 170| 215) 165| 170 | 120| 140 | 106 
rE SR SRT 215 68 150 380 540 135 235 210. 110 106 140 | 106 
MEE as as). 150 | 320 | 390 115] 250 | 210 | 130 | 106| 140 | - 140 

RL A Sea 200 von. 172 290 390 115 205 165 100 120 180 | 120 
Baa 03a od. 460 |....... | wel del... 106 |...50. 140 

i | i .           
  

Nore.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Pecos River near Fort Sumner, N. Mex., for 1906. 

  

  

  

  

Discharge in second-feet. : 

Month. — Total in 

Maximum. | Minimum. | Mean. | acre-feet. 

OY ts Th Se a 2,050 100 548 33,700 
CI YY rh ah i i the Tat a dat sens Th nan dima Tes 210 68 140 7,780 
MAYeR. r  ve  E ea 220 40 99.2 6,100 
APE a 630 198 357 21,200 
May. i ei a at eee a be 1,000 240 578 35, 500 
JORG i 1,100 115 393 23. 400 
JOY VA 3,600 70 619 38,100 
AHS tir a i ee i vei se Se Fade es 1,470 120 342 21,000 
ODIO 3, a i ce ae as 1,440 166 164 11, 500 

tober... re LE SLE A, 360 50 130 7,990 
NOVOMIDOL rs. i ee ie sn ph 180 60 106 6,310 
DIRE i Sa tan eae se Ye tet 1,000 106 240 ; 

Re YOO. a sir aa Ra ns ts 3,600 40 312 227,000         
    

NoTE.—Values are rated as follows: January to April and August to December, approximate; May 
to July, fair. y 

PECOS RIVER NEAR ROSWELL, N. MEX. 

This station was established April 24, 1903, and was discontinued 
June 30, 1906. It is located at the highway bridge 8 miles southeast 
of Roswell, N. Mex., and about 200 feet below the mouth of Hondo 
River. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 174, page 97, where are given 
also references to publications that contain data for previous years. 

8077T—I1RrR 210—07T——6
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Discharge measurements of Pecos River near Roswell, N. Mezx., in 1906. 

    

  

  

> ; Area of Gage Dis- 
Date. Hydrographer. Width. section. | height. | charge. 

Feet. Sq. ft. Feet. Sec.-ft. 
January 14.5 cB Patterson. i i oe rn al Sas tea Re 193 351 2.70 537 
January 29... .1.:.., QO RR I SR SRR ER TN 178 281 2.50 337 
January 30... 1s AO i ee a tn a 126 212 2.48 314 
February 8S... ..L J. M. Glles i na hal Se Sa on 97 201 2.42 266 
February 14... RB. Patterson. soe. id mies ei nil 160 256 2.60 310 
February 23...|..... QO EI a a a 129 199 2.40 254 
Mareh 5... 20.0 QO, sR TE I 111 169 2.25 202 
March 15... 5.1... Aor er aR ae 104 118 1.90 69 
Mareh 28.0 ...L oC QO. te SRNR sR Sn 75 72 2.00 94 
AptihTaco in ile; QO A aan eS 218 461 3.00 782 
Apri. Sool E. C. Murphy 236 591 3.14 1,140 
April-S.o... E. Patterson....... 130 331 2.80 575 
April... JM Giles) oo 142 209 2.83 483 
ADril30. aL B. Patterson, 2. 00. od re esi ave i 133 298 3.00 539 
May 5. le do. cs ns Ne 130 183 2.80 398 
May dd... alg do ea eR A ea 146 284 3.26 686 
May 10... ps QO ate SE Tl ns ay 124 257 3.12 529 
June 1b. o.oo, qo Ss eR ea 180 187 2.89 283 
June J6. rl cle Aon Td te I TA tla rad 228 303 3.42 777             

  

  

  

  
  

  

  
  

  

January. February March. April May June 

- I~ oat ~ & oy NS ret = os I~ oS. I~ 

PR IPE {35 P51 %5 | PE {2 [PE (ZR P0 22 PF 

Feet. |Sec.-ft.| Feet. |Sec.-ft.| Feet. |Sec.-ft.| Feet. |Sec.-ft.| Feet. |Sec.-ft.| Feet. |Sec.-ft 
2.4 275 2.5 335 2.3 220 2.0 94 2.9 460 2.9 330 
2.4 275 2.5 335 2.3 220 2.0 94 2.9 460 2.9 330 
2.4 275 2.5 335 2.2 170 2.0 94 2.9 470 3.5 930 
2.4 275 2.5 335 2.2 170 2.0 94 2.7 325 3.3 650 
2.4 275 2.5 335 2.2 170 2.0 94 2:7 325 3-1 460 

2.4 275 2.5 335 2.2 170 2.2 170 2.8 200 3.1 460 
2.5 335 2.4 275 2.2 170 3.0 830 2.8 370 | 2.8 260 
2.5 335 2.4 275 2.2 170 2.7 500 2.8 3704 271: 20 
2.5 335 2.4 275 2.2 170 2.6 415 3.4 O60 «2.7 190 
2.5 335 2.4 275 2.2 170 2.4 275 3.2 700 | 2.7 190 

2.6 415 2.4 275 2.2 170 2.4 250 3.1 500 2.9 300 
2.6 415 2.4 275 2.2 170 2.4 250 3.0 4700. 2.9 300 
2.17 500 2.4 275 2.2 170 2.4 250 3.0 470 2.9 300 
2.7 500 2.5 335 2.0 94 4b ol 3.7 11,3% 3.0 380 
2.7 500 2.5 335 2.0 94 2.4 | 250 3.3 740 3.9; 1,600 

2.7 500 2.5 335 1.9 69 2.6 | 360 3.2 620 3.4 770 
2.6 415 2.5 354 1.9 69 2.8 520 3.2 620 3.2 | 550 
2.6 415 2.5 335 1.9 69 2.81 520 3.2 620 3.0 380 
2.5 335 2.5 335 1.0 69 2-0} 730 3.3 720 3.5 £90 
2.4 275 2.5 335 1.9 €9 3.0 | 680 3.4 850 3.2 550 

§ 

2.4 275 2.5 335 1:0 69 3.0 | 680 3.2 615 2.8 | 250 
2.4 275 2.4 275 1.9 69 2.8 480 3.3 720 2.7 200 
2.4 275 2.4 275 1.9 69 3.0 680 3.3 700 2.6 150 
2.4 275 2.4 275 2.0 94 3.0 | 650 3.3 700 2.5 110 
2.4 275 2.3 | 220 2.0 94 2.8 460 3.3 700 2.5 110 

2.5 335 2.3.4 "220 2.0 94 2.8 460 3.2 590 2.5 110 
2.5 335 2.31 220 2.0 94 2.8 415 3.1 500 2.5 110 
2.5 335 2.54 :220 2.0 94 3.0 | 58 3.1 500 2.7 200 
2.5 SBR 2.0 94 3.0 580 3.0 400 2.5 170 
2.5 Bap cede 2.0 94 2.9 | 460 3.0 400 2.5 110 
2.5 38 eine wren 2.0 94 Lan Ree 3.0 400 1. Jo iol eens                   
  

NoTe.—The discharges were obtained by the indirect method for shifting channels.



PECOS RIVER DRAINAGE BASIN. 33 

Monthly discharge of Pecos River near Roswell, N. Mex., for 1906. 

  

  

  

  
  

: : 
h d-feet. eh Disc ge in second-feet | Total in 

Maximum. Minimum. | Mean. | acre-feet. 
| 

JONUOTY ir RL A er 500 275 343 | 21,100 
MOD LY co i st ve Se an a re a es 335 220 1297 1 16, 500 
March re ah 220 69 123 7, 560 
ADEE. Ce a a aa 830 94 406 24,200 
May a ee ee) 1,380 325 585 36,000 
FONE ro i ae a ah I da ee ee de 1,600 110 385 22,900 

| Phe DRTIOd sis ce ort ora i Sag rt Longin Linon | ia | 128, 000 

NoTeE.—Values are rated as good. 

PECOS RIVER NEAR DAYTON, N. MEX. 

This station was established March 24, 1905, about 3 miles east of 
Dayton, N. Mex., 100 feet below the mouth of Penasco River and 
about 6 miles above McMillan dam at Lakewood, N. Mex. The gage 
was washed out September 6, 1905, and the station was relocated 
September 7, 1905, about one-half mile upstream. The conditions 
at the station and the bench marks are described in Water-Supply 
Paper No. 174, page 99. 

Discharge measurements of Pecos River near Dayton, N. Mex., in 1906. 

  

  

  

i Area of Gage Dis- 
Date. Hydrographer. Width. section. | height. | charge. 

Feet. Sq. ft. Feet. Sec.-ft. 
January 11..... Be Patterson, fs i ea et a 106 242 2.75 428 
January 16: .:. 1: 0 Te a i 112 275 3.10 594 
January 22..... J oMaGHes. oy sme 88 216 2.52 329 
January 22.......... Josie ma Ea Fran ng. 88 223 2.571. 358 
February 1..... Be PatlorSON. a a ads 98 222 2.85 397 
February 13:0. 1-1. M-Giles. ir bt di ma he 94 212 2.80 394 
February 13....|..... QO. nL en rE re TR i 0 105 234 2.95 466 
Febroory 20... EB. Patlerson, i... 0 im inipl lo raed nig 82 202 2.65 350 
February 27... 0 J -M. Gileg. od 78 176 2.40 295 

77 171 2. 40 278 
61 112 1.80 119 
61 112 177 131 
61 118 1.85 142 
64 122 i. 80 150 
61 139 2.15 201 

171 373 3.62 730 
162 295 3.38 544 
121 251 3.08 441 
147 274 3.20 499 
161 329 3.68 713 
122 290 3.47 429 
118 196 2.73 258 
120 189 2.66 264 
121 151 2.35 174 
173 674 4.53 1,510 
173 600 4.36 1,370 
127 472 4.05 1,040 
113 189 2. 80 266 
121 282 3.50 510 

September5....|..... QO toot ord a sia EL sad io ad wae re 58 94 1.84 95 
October 30..... WilllameA Yamb... cant. orion Sieg 100 148 2.50 197          
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Daily gage height, in feet, of Pecos River near Dayton, N. Mex. for 1906. 

  
      

    

1 | | 1 

Day. Jan. | Feb. | Mar. | Apr. | May. | June. July. | Aug. | Sept. | Oct. | Nov. 
1. oe) 

oa 234 var gat tr sai sol sul ool ek ne 22s 
har zo fleari 2a Rrt 2st 30) Zi 209) Ray 2a) ns 

Bet alert ral nz] Aalto Sst aL nel 2s 
Ca 36 7p sdl ai 31) qo) Tel col 19] Ta 2a 
pais 27i..37F Saf Sf sol 23f Sef Solas zal 20 

Bot rts 25102723) 39) 29) nel zeal 34] xsl 22) 29 
re aa 25] Bel aat sel 201 36] 37 24] 18) 2d 29 

So 26l Zal- 230 26 U8 ao) sal 2617 S41 29 
Oa Z5i Z5 23) mel mol BYb az] Zel Toy 24) Z9 
RE | 25] Ze) Z3| 34 #2! 27| 28) 31| 18) 24 29 

| 
no 2.80 seli2sl 51] 34 30) of sel-nsfrael 29 
2 30 271 23] Yael ssl a9 46) 39 17 94) 29 
Bei rans ['zet: Bz 2abvoel 3a] Sol wil 3% 171 2.41 29 
Mali ied 290 F31- Syl Ban SRST ze tel 27) 59 
Bare Zot dnl 20 sl salieri cto} sol 1 rl el 29 

| ) | 

65.50 a {oael 27) nel zal ns) 271 se sol 17] 27) 29 
Toa (-agt. apt Tagless igy 5 Col ITE Ts) 2% 
Bn SA: rash 3s 37) 27 ssl nef asp oe] 29 
0 i Fioa 2.7 | LSE 2st ae ov BT rs ae aT 52 
a guj avis gah asd Sef dsl Se] af ia) a5 

| | i 

ssl-oel nel asl asaya 2 asl aia] 5s 
25 24) 18r 38) S3b a7) 34] 1) 22 24] ‘33 
ail gsi ash gel seb srt sul Bal 22d 25.94 
27] Zt 184 34% 40 27 | 281.200 Z0f 325] 23 
Zr| Bil vel Taleo) Beil 23 By! 2s) ia% 

2.7 aatsred gala] 270 20 std mdti ae] 3a 
el aslo Saf Lol s2st 321 Zab dr 53d 59 
36] Sal 18st 321 sel Sef 28] 326i Zal 270 20 
26%... Fo¥ed 34k ge} Bat gi 20t- 238 2629 
261... | 18) 35) 32 22] 20 23| Z3| 25| as 
26) | 1.8 Ae Legh Sipe. 0. 251. 

| | i       
  

Daly discharge, in second-feet, of Pecos River near Dayton, N. Mex., for 1906. 

| Dec. 
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760 
1,230 
1,080 

950 
760 

650 

| | : | | | J 

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

. { . { | 

Yn eis te 325 | 365 290 145 | 640 310 148 150 175} 140 195 
Ps LL 500 | 365 280 145 515 310 148 112 112°) =~ 173 195 
eeu 3254365 278 145 | 515 360 148 195 100 175 195 
A na Ea 365 | 365 278 190 440 | 1,000 141 217 100 157 470 
Bal volley 410 | 365 278 190 | 420 400 141 324 90 140 205 

Oeooi vast 325 | 365 250 780 | 385 425 685 468 90 140 295 
Warn ond cones 325 | 335 250 730 | 385 475 725 468 90 175 295 
Sain bn 365 | 315 250 730 | 350 360 455 217 83 175 295 
Qui deli cy 325 315 250 730 | 420 330 405 293 100 175 295 

00:0. oho 325 335 250 630 500 250 295 357 90 175 295 

Ils a 450 © 335 250 500 | 575 310 | 2,030 324 90 175 295 
ei i 540 | 365 250 385 625 285 | 1,600 760 | 83 175 295 
13:0 vn ln 500 | 365 225 315 575 285 | 1,090 612 83 175 295 
Jdo tory 750} “365 250 350 625 260 725 470 77 240 295 
| en ihe] 500 | 365 160 385 675 260 990 324 83 217 295 

16s. cau oon 750 365 142 585 815 260 645 324 83 240 295 
Vasari en 500 365 131 680 815 260 | 1,600 240 90 268 295 
AB sotto 600 | 365 131 680 740 260 | 3,000 217 90 217 295 
OL scar 600 365 131 680 | 675 260 725 195 140 175 393 
Pacis ng ws ae 600 | 365 131 680 615 260 810 175 217 175 510 

iin sin, 450 335 131 i 680 | 615 260 645 140 175 175 510 
Pe a 325 295 131 830 | 615 260 510 125 140 175 510 
Tu oR 410 315 = 131 725 815 260 | 365 140 140 195 470 

a 410 315: C131 560 | 1,000 260 265 112 112 195 430 
a aa we, 410 205 | 150 | 560 i:1,000 260 | 240 140 125 195 430 

DOS eli i 410 205 150 | 560 | 1,000 260 140 175 125 217 470 
2 an 365 315 150 560 1,000 215 | 405 195 125 195 700 
Rh 365 295 150 | 560 675 190 | 268 217 175 240 760 
PDs 365 nn ois | 130 560 675 175 | 215 324 158 217 700 
Wh a 365 fi... 180°) C6401 400 165 | 240 157 158 195 650 
Sli ends S05: tii for ABO ea Vicadl0 footed i140 217 fi 195 er     
  

‘NoTE.—These discharges were obtained by the indirect method for shifting channels.



PECOS RIVER DRAINAGE BASIN. 85 

Estimated monthly discharge of Pecos River near Dayton, N. Mex. for 1906. 

  
Discharge in second-feet. 

    

  

  

Total in Month. ree . 
Maximum. | Minimum. | Mean. acre-feet. 

JAY Cr oe A aA Te CATALAN 750 | 325 | 439 27,000 
Rey rr grit any LI AR | 365 | 295 342 19,000 
MEIC Sa ee a i TRIN aE 290 131 | 194 11,900 
ADI Ll. or NR a RS EN ANE 830 145 | 530 31,500 
MAY. ot Ee a | 1,000 310 | 626 38,500 
June: Lol oes Nr Te a eh ae, a 1,000 165 | 308 18, 300 
JOY. rr ee de rE NN Ln | 3,000 140 643 39, 500 
ANEOS ER ar i XL | 760 112 270 16, 600 
September. i A rE an | 217 7 117 6,960 
October. io ol Ss ov | 268 © 140 190 11,700 
November. 2 cr a ey RS eras 760 195 391 23,300 
December. oie a es 1,230 325 599 36, 800 

    
Phe year i i hE tee 3,000 | 7 | 387 281, 000 

i.     

PECOS RIVER AT LAKEWOOD, N. MEX. 

This station was established January 11, 1906, for the purpose of 
comparing the amount of water available at the McMillan reservoir 
with that below the Avalon dam. It shows the flow discharged 
from the gates of the dam, but does not include the discharge from 
the spillway nor any leakage from the reservoir. It is located 
3 miles southeast of Lakewood and one-half mile below McMillan 
dam. 

The channel is straight for 200 feet above and 300 feet below the 
gaging section. There is but one channel at all stages. Both banks 
are high. The bed of the river is of rock and is permanent. 

Discharge measurements are made from a cable and car. The 
initial point for soundings is the frame supporting the cable on the 
right bank. 

The gage was first placed at the lower side of the head-gates and 
gave the depth of water above the sill of the gates. "It was found 
unsatisfactory, because the velocity was influenced by the varying 
head in the lake, and on February 8 a new gage was established 
near the lower end of the outlet canal. This gage was affected by 
wave action, and on May 8 was moved to about midway between 
the McMillan dam and the cable. This gage consists of an inclined 
scale fastened to the stakes, reading from 0 to 5 feet, and was read 
during 1906 by H. C. Holcomb. The bench mark consists of three 
nails driven in the pudding-stone bed rock, 38 feet below the gage; 
elevation, 0.67 foot above gage datum.
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Discharge measurements of Pecos River at Lakewood, N. Mex., in 1906. 

    

  

  

  

bch Area of | Gage | Dis- 
Date. | Hydrographer. Width. section. | height. | charge 

Feet. Sq. ft. | Feel. | Sec.-ft 
January 11..... 1. ¥ ley Sn a a rE RG 74 | 198 | @9.50 | 698 
January Tt dO a A I | 74 | 195 | @9.50 | 645 
January 25..... E. i Seen Aa RCA, 81 206 | a8.90| 701 
February 7..... J. MeQHes: or aie 74 171 53.35 477 
February 7..... Be Patterson. i. i i ern a a 78 188 v3.35 534 
February 14... BE MEGHes, i 0 or oo ei irs sivas 74 198 b 3.50 684 
February 20. . | Batterson rl tan Ta Sn I 80 174 v3.30 415 
Febraary 22....5.... AO 5 ite ern Te ey Sat 74 151 53.05 308 
March 3 : 
March 20 
April 2... 0... 
ApS. ou 
April 11 
April 14 
April 21 
May 8... 
Janes co... 
Jy 187. Si hl 
October 30 
November 30 | 

|       
  

a Gage at head-gates. b Gage at lower end of outlet canal. c Lower gage. 

Daily gage height, in feet, of Pecos Rwer at Lakewood, N. Mex., for 1906. 

  

    
  

  

                  

| 

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

Linley 89 sot 1.5 | 3650 0.3 03:1 02 0.2: 0.21 021 3.9 
ions eR 890 32] 1.5] 3.6 .3 .3 9 2 22 2% 46 

ehh ma gal 50] 1.33] 2.6 Bets ig dine 2 21.47 
dri oT 2831-31110 { 381 341 3 Bele 2 214.8 
Be a ET 571 -81f 15) 345, 20] 3 Rh Ce otis 

i | | 

6, Lr eT Soa len, 50h 9 7 gas gg 2 2 Zhan 
ender 9.00 Lod A.8 0 0d BET 2 2 213.5 
MR i) be sdf slal. a0 0.3: 265 802 2 .2 Bla 
Gree Soo sl 38D Salen 2 2 2122.35 

10: nn S.4l -Lslat 48] 3 80 Blo 2 2 2F 318 
| 

Wl sn 9.3 bs. ah sla 42 3 1 27 1251 1.8 +2 .2 2173.0 
B... 9.5| 36] 13( 14! .3| 22 | 403| 2.63 .2 3 21.2.8 
Bo 940 Sls La 3 65! 4.4 | 2.65 2 2 2020 
MELE 9.0 3.6 15| 1.38) .3 24s 98 2 22 212.45 
15. a £9 26 1.3lel.37] 3 25140] 251 2 2 2004 

Wein. 9.40 3,67 1.5{e«l.30} .3 25h 58 2a 2 2 2 0s 
Wi al 9.5038 Lo 1.85.3 Banas 2 +2 2150.1 
Boirtinisctines 9.47 3.80 1.5) 1.35 .3 “Bal AD Fog 2 2 Say 
oh 9.9 8d] 3losiiog Aoded ynldi.9 2 iz 2d 
Weve iid n 91d adie Lgl daa) aan 845 a2 2 2 AE 

Mo aa 9.07 84) ToL 43 | aes 3 LS yr. 2 HE 
aati 90.0 Siva a] ou on ly gael 4 anna 0] La a 2 SR 
NE 80 mays lola fag Sled 2 FR 20] 
Mina CT el Up EE EIS .4 22 2 2 Le 
OB ha 9,0 3.21 “1.57 405] 3.2 .3 AB 2 Zhe ny 

Misia sof sol wit 40d unk gd. 0 2 .2 25568) ty 
ri EE NS gold! 15% 06 09 ial asl ols 22 29 Le id 
I ens yt go! yl 151-38.1 0.3 Sali ellis 2 Zia] o 
cE DSR 8.8 L...e.s 15 3.75| .3 3 2 37 2 S13.07 2 
ae gol... 1.5 37 .3 o8 2] 2.3 2 2g 
Be Beli LBL Boa | 2 Eh 1       
  

a Estimated. 

Nore.—The gates of Lake McMillan were closed from March 6 to April 19, inclusive. There was 
no flow past the gage except leakage from the gates. The flow of the river escaped through *‘gyp- 
holes’ along the eastern shore of the lake. The gates were also closed at other times after May 28, 
as indicated by the low gage heights. ; >



PECOS RIVER DRAINAGE BASIN. 87 

Rating table for Pecos River at Lakewood, N. Mex. 

FEBRUARY 8, 1906, TO MAY 7, 1906.2 

  

  

  

  

          

Gage Dis- | Gage Dis- Gage Dis- || Gage Dis- Gage Dis- 
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge. 

Feet. | Sect. || Feet. | Sect. || Feet. | Sect. | Feet. | Sect. || Feet. | Sect. 
1.35 2.0 || 2.00 58 2.60 182 3.20 400 3.80 755 
1.40 2,5. 112.10 74 2.70 210 || 3.30 450 3.90 830 
1.50 5.0 || 2.20 91 2.80 241 || 3.40 505 4.00 910 
1.60 10 2.30 110 2.90 275 | 3. 50 560 4.10 990 
1.70 19 2.40 132 3.00 313 It 3.60 620 4.20 1,075 
1.80 30 {| 2.50 156 3.10 355 || 3.70 685 4.30 1,160 
1.90 43 | 

a 

MAY 8, 1906, TO DECEMBER 31, 1906.0 

0.10 10 | 0.90 135 1.70 355 || 2.50 675 3.60 1,210 
0.20 20 1.00 155 1.80 390 2. 60 720 3.80 1,320 
0.30 30 | 1.10 180 1.90 425 |[ 2.70 765 4.00 1,430 
0.40 45 || 120 205 2.00 465 || 2.80 810 4.20 1,540 
0. 50 60 | 1.30 230 2.10 505 || 2.90 855 4.40 1,660 
0. 60 75 {| 1.40 260 2.20 545 || 3.00 905 4.60 1,780 
0.70 95 f3, 50 290 2.30 585 || 3.20 1,005 4.80 1,900 
0. 80 115 l 1. 60 320 || 2.40 |! 630 || 3.40 1,105 

| | i |                   
  

a This table is based on twelve discharge measurements made during 1906 and is fairly well defined. 
b This table is applicable only for open-channel conditions. It is based on four discharge measure- 

ments made during 1906 and is fairly well defined. 

Monthly discharge of Pecos River at Lakewood, N. Mex. for 1906. 

  

  

  

  

  

  
    

Discharge in second-feet. 2 

Month. Total in 

: Maximum. | Minimum. | Mean. | 8cre-feet. 

Beary BB. rr a Te ST ee ae 620 355 500 20, 800 
EO. FE Er Aa 400 5 62.9 : 3, 870 

ADE cr I ET LA eae y a 1,160 2 351 20, 900 
MY a Tr et ii a be vy hte wat a a 1,030 30 370 22, 800 
JANG sine 1 25 216 12, 900 
July i 1,840 15 560 34, 400 
August. ......... 1, 540 20 314 19, 300 
September 20 20 20.0 1,190 
OOEOheT icv cine eh seas same ae Ree pI 20 20 20.0 1,230 
November 1,320 20 153 9,100 
December. sr di end ea en aA Sa] 1,900 10 582 35, 800 

Re PeIO. os ER SS SE nt ah 182,000   
  

NoteE.—Values are rated as follows: February to August and December, good; November, fair. 
Results for September and October and all other low periods after May 1 are liable to large errors. See 
measurement made October 30. 

LEAKAGE FROM LAKE M MILLAN. 

Measurements were made during 1906 to determine the leakage 
through the ‘“gyp holes” in the bed of Lake McMillan. 

Measurements of leakage from Lake McMillan, near Lakewood, N. Mex. in 1906. 

  

  

          

% ATi is- 
Date. Hydrographer. Width. Ans of id 2 Ys pe 

Feet. | Sq.ft. Feet. Sec.-ft. 
April 5... a Re CMPD Ci i sis penn aE 29 50 13.7 115 
May8.,...0..0. TM GHC. ar a 7.6 3.5 12.6 5 
June 27... oa AO Ci a Ir as iE A 80 168 15.05 121 
JU 28. ll AOL ain cor re er a 45 82 14.1 114 

    

a Of Lake McMillan.



88 SURFACE WATER SUPPLY, 1906. 

PECOS RIVER AT AVALON, N. MEX. 

This station was established January 6, 1906, just below the Avalon 
dam, about 6 miles north of Carlsbad, N. Mex. The discharge at this 
point includes that at Lakewood, the flow of certain springs between 
the stations, the discharge of the spillways of the McMillan dam, and 
that portion of the leakage through the gypsum in the bottom of the 
reservoir? that returns to the river above Avalon. The figures show 
that the gain was 85 second-feet on April 7, just after the closing of 
the gates of Lake McMillan, and increased to nearly 150 second-feet 
from May 9 to 16. This increase was probably caused by the rise of 
the water in the reservoir. 

The channel is straight for some distance above and below the sta- 
tion, and the current is moderate except at high water. The right bank 
is high; the left is low and liable to overflow. The bed of the river is of 
firm earth and loose rock and is permanent. 

Measurements are made from a boat held in place bya one-fourth- 
inch cable. The initial point for soundings is a post on the left bank 
to which a tagged wire is fastened. 
~The gage is a scale fastened to stakes driven in the right bank, and 

is located about a half mile south of the dam. It was read during 1906 
by J. D. McAninch. The bench mark is a permanent B. M. of the 
survey of the Carlsbad project, 5 feet east of the post, 1 mile south of 
the head-gates of the main canal, on its right bank; elevation, 3,164 
feet above sea level and 26.74 feet above gage datum. 

Discharge measurements of Pecos River at Avalon, N. Mex., in 1906. 

    

  

  

  

        

{ { 

: {wre Area of Gage Dis- 
Date. Hydrographer. Width. section. | height. | charge. 

: Sq. ft. Feet. Sec.-ft. 
January 7...-.: 445 1.50 488 
Janaary 12... .M. 497 1.72 651 
January 13..... do 487 1.65 575 
January 22..... 428 1.42 414 
January 24..... do 429 1.42 421 
February 20. .. i 454 1.45 470 
February 23. . . 456 1.35 408 
February 26. . . o 454 1.30 375 
Mare: 2:....... a 462 1.32 376 
March3....:... Secs 430 1.25 337 
March2l. ...... 353 12 136 
March 29b 70 .78 151 
Apols. 70 79 157 
Aprile. 74 .85 157 
April 23........ Jo MGilesic on, SE te 143 | 604 2.32 1,260 
May ?v..........\ doors aE so a yee hed 56 | 75 .80 148 
Mav9.: oie dn OO 56 | 72 76 131 
June ss... ........ BB ableISOn A. oad Se 125 | 486 1.62 563 
June ll... i, Ts EAT De ha SSE RE 140 526 1.98 884 
Joly ad.....20 eM Gilles 0, ET 150 652 2.75 1,690 
EV do en nA te 150 | 647 2.60 1,610 
September. tli. do. col ol a Ss 59 | 68 .70 124 
October 3...... Wilton: A: Tambor noi ea 58 | 77 .80 163 

  

a See Third Annual Report of the Reclamation Service, pp. 386-392. 
b Measurement made by wading.
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Daily gage height, in feet, of Pecos River at Avalon, N. Mex., for 1906. 
  

      

  

  

            

| 
Day. | Jan. Feb. Mar. Apr. | May. | June. | July. | Aug. | Sept. 

1 oe ar a, 4 ~13r estas Lael evi 15 
2 Ea Tn TR a fois 1.45 137 B18 1.0 Sf 1.4 
SRR Ne fired 1.45 1.3 Sl a.8 1.9 ses 1.4 
denn Fa 1.45 1.3 | S| ng 1.7 20a Tal 1.2 
Be a Jinn 1.4 1.3 | Ei 1.65 Gls Cr, 1.0 

SRESCE TIC eo] 1.5 1.4 1.3 851.8 1.7: Oot .9 
Von miei a a Fran ne 0.5 2.0 .85 20 ii i 3 
Sa Re 1.5 1.4 5 8 .8 : OBL : 
Pr dT Aa I~ 1.5 1.45 5 8 BYE .95 0.9 7 

RE ET ere 1.45 .5 .8 Bis e2.0 .95 .9 7 

Woo one inal 1:7 1.45 .5 88 1.9 .95 1.3 £7 
Igooi ne ey 1.7 1.5 5 .8 3 1857 2.5 29 2 
Wo 1.7 1.5 .6 3 5 2 23 2.0 : 
Mon a 1.7 1.5 .6 : 2 , 5 ; 3 
ne hee 1.7 1.5 6 .8 .85 .9 2.75 2.0 19 

| 

WOR I ea 1.6 1.5 .6 | 8 .85 $85: 0:7 ON 
Wools se enn 1.6 1.5 .6 Se .85| 5.6 LS ah 
18 RE 1.6 1.5 i Oe a Vo 
10:0, En a 1.6 1.5 J x31 1.5 85.29 TH a 
Bo ra ee he 1.6 1.5 7 15.20 351.:9.6 1.00. 

2 

Ol id a a 1.5 1.5 wl 1.610 2.0 SE EE YO 
ETE RRS 151208 34 asl 24 3511.15 gE 
si a 1.45.0 1a J 23| 20 .9 11 Sa sn 
OE L451 1.4 = 23 | 23 .8 1 1.0 Ole a 
a L441 1.3 J 3209 .9 .95 Bn 

Wr ra ae L451 1.3 7 23] 2.2 .9 .9 Sg re 
Yaa ET 1.450 1.8 .8 2.1 215 .9 .9 RE 
OS 1.45) 1.3 3 i 1 1.0 .9 2.8 aby 
2 a tS .8 191-11 1.0 .9 Ba 
Ss a Lao .8 L9 | 1.0 .9 .9 2.6). 

BY es an UE i 15, BEST | TA at .9 te): x     
  

Note.—For conditions at Lake McMillan affecting the flow at this station see footnote to gage heights 
at Lakewood, p. —. 

Rating table for Pecos River at Avalon, N. Mex., for 1906. 
    

  

Dis- Gage Dis- 
charge. || height. | charge. 

  

  

Gage | Dis- | Gage Dis- Gage | Dis- || Gage 
height. | charge. | height. charge. || height. | charge. | height. 

| 
Feet. | Sect. | Feet. | Sec.-ft. Fert. | Sec.-ft. || Feel. 
0. 50 90: i 1.30 365 2.10 1,005 | 2.90 
0. 60 105 || 1.40 425 2.20 1,105 | 3.00 
0.70 125 || 1.50 490 2.30 1,210 || 3.20 
0.80 150 || 1.60 560 || 2.40 | 1,320 || 3.40 
0.90 180: f- 1.70 635 2. 50 1,430 || 3.60 
1.00 215 | 1.80 720 2. 60 1,540 || 3.80 
1.10 260 | 1.90 810 || 270 | 1,655 || 4.00 
1.20 310 | 2.00 905 2.8 | 1,770 | 4.20     

Sec.-ft. 
1,890 
.2,010 
2.255 
2, 505 
2,760 
3,030 
3,300 
3,580     

4.40 | 3,865 
4.60 | 4155 
4.80 | 4450 
5.00 | 4,750 
5.20 | 5,050 
5.40 | 5,350 
5.60 | 5,650   | | 

  

NoTe.—The above table is based on twenty-three discharge measurements made during 1906 and is 
well defined between gage heights 0.7 foot and 2.75 feet. 

Monthly discharge of Pecos River at Avalon, N. Mezx., for 1906. 
    

  

  

    

Discharge in second-feet. A 
Monih. 3 : Total in 

Maximum. | Minimum. | Mean. | acre-feet. 

JaMArY 6-38, i rs cen ad 635 458 522 26,900 
PeDY RT. tir i cn rr ra] 490 365 450 25,000 
March er rE la a 365 90 165 10, 100 
ADL a a a ea a 1,430 150 487 29, 000 
May a i a ei te 1,210 138 535 32,900 
JOE Sa a ee | 1,660 165 408 24,300 
JOly a a ae ae ere al 5,650 180 751 46, 200 
Auinsi O01 1,770 150 573 26,100 
September I-00. yt eerie a 490 105 219 6,520 

The period. ici a nn Aes Be A a | enn He ET 227,000     
  

Nore.—Values are rated as follows: January, February, and April to August, excellent; March and 
September, good.
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PECOS RIVER AT CARLSBAD, N. MEX. 

This station was established May 20, 1903, at the Green Street 
Bridge, Carlsbad, N. Mex., and is about 500 feet below the station 
of the Pecos Valley and Northeastern Railway and 2,000 feet below 
the Hagerman power dam. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 174, page 102, 
where are given also references to publications that contain data for 
previous years. 

Discharge measurements of Pecos River at Carlsbad, N. Mex., in 1906. 

  

    

  

  

  
  

: Area of Gage Dis- Date. i Hydrographer. | Width. co.tion. height. | charge. 

| Feet. | Sq. ft. | Feet. Sec.-ft. 
January 26..... BB. Patterson... .. vs. oi cde ied 030 89 190 1. 556 529 
February fe...{...:. iL RAR MN EE es Sl EG I 90 192 | 1.49 451 
Hebruary 19a. tL J.-M Giles. oo a is 90 204 1.57 529 
March 2l....... Be Paterson. . -... 5. oe ie rn satan 88 136 1.10 198 
April dr. uit. do i.e ay ah 88 144 1.15 217 
APY 50s anise QO se Ea a Se Te aA ES 88 142 1.14 206 
October 7b..... VY. Eo Snlivan. ee | Sit a Se | 0.00 18 

a Measured from boat. b Estimated. 

Daily gage height, wn feet, of Pecos Rwer at Carlsbad, N. Mex., for 1906. 

  

  

  

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

1. 55 1.344 1.13 2.02 1.24 1.23 1.18 1.08 1.08 1.10 2. 40 
1.551 1.35] TL i4 { 1.95: 1.251 1.28 ("1.18 1.05: 1.03 1.30: 2.08 
1.55 1.35(:-1.15 1.85 1.26 1.24 1.19 1.05 1.08 1:10°1- 3.20 
1. 54 1.35 1.15 1.79 1.29 1.24 1.20 1.05 1.08 1.10 : 3.20 
1.500 :1.34) 1.10 1.74.1 2.10.7 1.24 11.204. 1.0560 1.08] “1. 11“ 3.15 

1.50. 1.83 1.34 1.564 2.22.0 1.28 ¢ 1.20 1.05} 1.07 | L.1l:  2.78 
1.54 1.10 1.17 1.05 2 30 1.30 1.22 1.02 0.00 1.11 2.60 
1.541.040 1.17 1.09 2 32 1.25 1.22 1.00 1.01 1.11 2.32 
1.53 1.00 |:1.17 1.10 2.35 1.25 1.23 1.03 1.06 1.11 2.55 
1.52 0.98 | 1.16 111 2.33 1.25 1.23 1.03 1.07 1.12 2.28 

1.53 +96:1= 1.15 1.12 2.28 1.25 1.24 1.03 1.08 32 2.20 
1.54 296: 1.08: LM Be 20125 22:30) 1:97] 1.02.1 -1.08 {- 1.121.218 
1.58 297 1.15 1.16 1.541 3.15 2 04 1.03 1.08 1.12 2.00 
1.60 S97 1.15 1.47 1.24 3 05 2 00 1.04 1.08 1.13 1.95 
1. 60 L081 <1.15 0 1.18 1.22 2.95 1.98 1-103 3.080 1.13 | 1.90 

1.60 HOS 115 LAS 1 118 122.60 1.95 LOS 1.08 {1.13 :1.82 
1.601 1.01] 1.36: 1.19: 1.171.500 1.92 1.037 1.00 1.13 | 1.04 
L.3+ 1.04) 1.15.1-1,221 1.22 1-2.75.1 1.88 1.03 ( 1.001134 1.04 
1. 58 1.06118 1.50 1-23 330 1.44 1.03 1.09 1.13 1.04 
1.581 1,07] 1-401 1.80.1 -1:32:{-8.25 | 1.00 "1.03 11:00 71. 13 {:1.05 

1.567 1.05; 2060 2.000 1.24] 2.951 1.05 i" 1.03: 204 21.13 | 1.05 
1.54 1.09 | 2.64 2.11 1.25 270 1.05 1.03 1.10 1.13 1.06 
1.52.0:1.30 1 22.899 2.17 1.247 2.20: 1:05:( 1.03... 1.09{ 1.19 [-:1.06 
1.48 1.10.0 2.55 2 42 1.25 1.28 1.05 1.03 1.09 1. 50 1.06 
1.50 1-2 11) 2.47 | 2620 L251 1.20 1.05) 1.051 1.10 { 1.50 1.08 

1.46) 1.11 { 2.40 | 2.35.) 1.234 1.20.[ 1.057: 1.084 1.10 ¥: 1. 52:1: 1.03 
1.43) 1.124 2331-2354 -1.38 1.20: 1.05: 1.08{ 1.107( 1.55] :1.00 
3:37 12:0 226 1.28 1.23 1.20 2.92 1.08 1.10 1.65 1.09 
Sa 1121-2.18 1.20 1.25 1.19 2.75 1.08 1.10 1.88 1.10 
ER LAs 2.307 L200 L281. 1.1% «2.90: 1.03 01.30 1-2. 23:1 - 1.10 
Sa LOS LZ fe Ss aed pe a 10 een 2 11 E                         
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Rating table for Pecos River at Carlsbad, N. Mex., for 1906. 
  

    

  
  

  

    

        

Gage Dis- Gage | “Dis- Gage Dis- I Gage Dis- I Gage |  Dis- 
height. charge. height. | charge. || height. | charge. | height. charge. | height. charge. 

Feet. Sec.-ft. Feet. | Sect Feet. | Sec.-ft. | Feet. | Sec.-ft. Feet. | Sec.-ft. 
0.00 18 0.90 1 L70 | 610 || 2.50 | 1,275 || 3.60 | 2,340 
0.10 | 24 1.00 190 1.80 | 690 || 2.60 1,360 I 3.80 2,610 
0.20 | 31 1:30:41 230 1.90 770 I 2.70 1,445 4.00 2,900 
0.30 | 40 1.20 | 275 2.00 | 850 || 2.80 1,530 4.20 3,220 
0.40 | 51 1.30 330 2.10 935 | 2.90 1,615 4.40 3,570 
0. 50 | 65 | 1.40 | 390 2.20 1,020 || 3.00 1,700 4.60 3,940 
0.60 | 80 || 1.50 455 2.30 1,105 3.20 1,890 4.80 4,350 
0.70 | 100 || 1.60 530 2.40 1,190 3.40 2,100 5.00 4,800 

0. 80 | 125 | | | 
| I | I     
  

NoTE.—The above table is based on discharge measurements made during 1903-1906 and is well 
defined. 

Monthly discharge of Pecos River at Carlsbad, N. Mex., for 1906. 
  

  

  

  
  

| Discharge in second-feet. : 
Month. | _ | Totalin 

| Maximum. | Minimum. | Mean. | acre-feet. 

BEY. ds hg aa 618 485 528 | 32,500 
February... . sinus on icc chanel. i 530 372 482 26, 800 
March, RT a Gay 360 176 240 | 14,800 
Aprile. ooo a Ee ra Le 1,440 244 580 34,500 
Moy. ood nm Le sn lS 1,290 210 552 33,900 
Je hie 1,150 262 511 30, 400 
ya eR a ; 4,800 266 884 54, 400 
ANSE Sr ne a tn a 1,630 210 499 30,700 
September... Ln tr drt ee | 222 190 207 12,300 
OCEaber: Ta De ths se En Ben en Se 230 al8 217 13,300 
NOVEMDEL 7... Vicar rt aden il eel Shida Ved ! 1,090 230 327 19, 500 
December’, oi rll or el ha Beale Ti 1,890 206 744 45,700 

TRE Year, «J ini Sa di ei, os de ey 4,800 18 481 349,000 
|     

  

a Low minimum caused by shutting off of water at power dam above for one day. 

Nore.—Values are rated as good. 

PECOS RIVER AND MARGUERETTA FLUME NEAR PECOS, TEX. 

This station was established January 1, 1898, about 6 miles above 
Pecos, Tex., at the flume of the Barstow Irrigation Company (old 
Margueretta Canal Company). The canal diverts the water from 
Pecos River 3 miles above the flume from the west side of the river. 
The water, except about 10 second-feet taken by the West Valley 
ditch, is carried across to the east side by a timber flume supported 
on pile bents. The river gage was lowered 1.0 foot March 22, 1906. 
All gage heights for 1906 refer to the new datum. The conditions 
at the station and the bench marks are described in Water-Supply 
Paper No. 174, page 105, where are given also references to publica- 
tions that contain data for previous years.
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Discharge measurements of Pecos River near Pecos, Tex., mn 1906. 

  

Date. 

  

  

  

  

i Area of Gage Dis- 
Hygrographer. Width. | section. height. | charge. 

Feet. Sq. ft. Feet. Sec.-ft 
86 319 2. 50 593 
132 292 2.45 587 
132 223 2.08 442 
75 a 0.70 71 
78 65 0.75 78 

140 281 2.90 653 
70 113 1.30 131 
62 86 1.30 125 
62 87 1.31 126 
67 92 1.38 143 

135 268 2.95 640 
135 253 2.80 578 
175 520 4.40 1, 450 
60 73 1.20 114 
173 375 3.95 1,120 

|       
  

Daily gage height, in feet, of Pecos River near Pecos, Tex., for 1906. 
  

  

    

                        
  

  

  

  

  

  

  

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

2.5 2.4 2.1 0.7.3.0 1.4 0.8 1.2 3.3 1.3 1.3:(¢3.6 
2.6 2.4 2.0 129 1.3 +3 1.2 2.2 1.3 1.3153.6 
2.6 2.4 2.0 “12.8 3.1 .6 L: 1.9 1.3 1.3 | 46 
2.6 2.3 2.0 J102.7 3.2 -B 1.0 1.4 1.3 1.3.1.5.0 
26 2.4 2.0 A 102.8 2.0 7 2.1 1.3 1.3 1.35.2 

Bune oan 2.6 2.4 19 31°23 1.3 1.4 1.8 i 1.2 1.3::5.0 
oe 2.6 2.4 7 B32.3 1.55 1.4 1.6 1.1 1:3 1.3]:47 
Sala as, 2.6 2.3 1.7 91.22 2.35 13 1.3 1.1 1.3 1.3. 47 

a sa aes 2.6 2.4 1.7 2.0 1.8 2.75 1.4 1.3 LA 1.2 1.4 | 4.4 
10. ts 2.6 2.4 1.5 La 1.7 2.7 1.5 1.2 3 1.2 1.4] 3.8 

I mere 2.6 2.4 1.4 9 1.2 3.0 1.5 1.5 1.7 0.9 1.40 °3.5 
12 2.6 2.4 1.4 .8 1.2 3.2 1.3 1.4 .9 9 1.51.39 
IS dr rl 2.7 2.4 1.2 Bed, 2 29 15 1.2 29 9 1.5 3.8 
Qa eer 2.7 2.5 1.2 Bal 2751 2.9 1.2 9 2 1-53.97 
AD. oa. 2.7 2.5 1.2 7 1:1 2.35| 43 2.8 9 1.5 L535 

0m 2.7 2.5 10 lp 1A 2.0 4.4 2.8 .9 1.5 1.3) 3.4 
Viana, 2.7 2.5 1.0 01.0 1.45 | 4.3 2.8 .9 1.4 1.5 3.4 
IS a a 2.7 2.5 0.9 .8 .9 1.3 5.75 2.8 .9 1.4 1.543.4 
19... 2.7 2.5 .8 .9 29 1.3 4.9 2.7 +9 1.3 L529 
20: matt 2.8 2.5 .8 1.4 -9 1.15 |:- 4.7 2.6 .9 1.4 15124 

2.8 2.5 7 2.0 +9 1.05] 4.8 2:2 +9 1.4 L551 .245 
2.8 2.5 a7 1.4 1.2 .9 4.6 1.5 9 1.4 1.5 1.95 
2.7 2.5 oT 3.3] 2.5 .9 4.2 1.3 9 1.4 L]:-19 
2.6 2.5 ef 36| 2.75 .9 3.7 1.1 .8 1.4 1.91.9 
2.6 2.4 7 3.6| 2.8 -9 2.7 LY .8 1.4 1.81.8 

ec amin 2.5 2.4 :5 3.5| 2.8 23 2.1 1 Ss 1.4 1.8.1.8 
saa es 2.4 2.3 7 3.5 3.5 .6 2.0 1.9 .8 1.4 1:9] 18 

OR Sil sor aaas 125 2.4 2.3 7 3.4 | 3.4 26 1.7. 1.6 1.4 1.4 2.6 1.8 
2. Nii. 24... eZ Dl D9 1.4 7 1.) 1.5 1.4 2601.8 
0. t iL pn aie 2d. 3d 8:1:..2.3 .8 1.6 3.2 15 3 26]. 1.8 
Sts 2d Tl a 1.6%... 5 1.5 3:3 louis E310 1.8 

) 

Rating table for Pecos River near Pecos, Tex. 

JANUARY 1, 1906, TO APRIL 25, 1906.0 

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- 
height. | charge. || height. | charge. || height. | charge. || height. | charge. || height.| charge. 

Feet. | Sec-ft. || Feet. | Sec.-ft. || Feet. | Sec.-ft. || Feet. | Sec.~ft. | Feet. | Sec.ft. 
0.70 70 . 30 210 1.90 | 385 2.50 600 3.10 855 
0. 80 90 1.40 235 2.00 420 2.60 640 3.20 900 
0.90 110 1. 50 | 260 2.10 | 455 2.70 680 3.30 950 
1.00 135 1. 60 290 2.20 | 490 2.80 720 3.40 1,000 
1.10 160 1.70 320 2:30 | 525 2.90 . 765 3.50 1,050 
1.20 185 || 1.80 | 350 || 2.40 | 560 || 3.00 | 810 || 3.60 | 1,100 

|                         

a This table is based on five discharge measurements made during 1906 and is well defined below gage 
height 2.5 feet.



PECOS RIVER DRAINAGE BASIN, 

Rating table for Pecos River near Pecos, Tex.—Continued. 

APRIL 26, 1906, TO DECEMBER 31, 1906.0 - 

93. 

  

| | 
0. 60 | 10 | 1. 50 | 175 | 2.40 | 440 | 3.30 805 | 4.40 || 1,410 
0.70 | 25 || 1.60 200 || 2.50 475 || 3.40 850 | 4.60 1,530 
0.80 | 40 1.70 225 || 2.60 510 || 3.50 900 | 4.80 || 1,660 
0.90 55 || 1.80 250 || 2.70 550 || 3.60 950 | 5.00 || 1,790 
Loo | 70 || 190 280 || 2.80 500 || 3.70 | 1,005 | 5.20 || 1,930 
1.10 | 90 | 2.00 310 2.90 630 3.80 | 1,060 | 540 | 2,080 
1.200. 10 iF 210 340 || 3.00 670 || 3.90 | 1,115 | 5.60 | 2,230 
1301 130 2.20 370 || 3.10 715 || 4.00 | 1,170 | 5.80 | 2380 
140 | 150 || 2.30 405 | 3.20 | 760 | 4.20 | 1,290 | 

| Ld   

  

  

a This table is based on ten discharge measurements made during 1906 and is well defined between 
gage heights 1.2 feet and 4.4 feet. 

Monthly discharge of Pecos River near Pecos, Tex., for 1906. 
  

  

  

  

    

Discharge in second-feet. = 

Month. 7 Tozal mn 
Maximum. | Minimum. Mean. | &cre-leet. 

January oul SF 720 | 560 643 39,500 
February 5 600 | 455 568 31, 500 
March. seit i i Shed ashe er SB 455 | 50 196 12,100 
APT. LE a a REET 1,100 70 343 % 
May. Ra LN a Tr 900 185 355 21, 800 
JONG. a a esa a ran 760 10 279 16, 600 
JU rr Ra I 2,340 10 622 38, 200 
A ee RL: 805 70 277 17,000 
September. i... a a LR Tai 805 40 120 7,140 
OChODeY S.A SS a a 175 55 129 7,930 
November haf LA. Sareea ed saat pe 510 130 208 12,400 
December. uo tr rinse se a aA en 1,930 250 843 51, 800 

The Year. se i rob a a ee 2, 340 10 382 276, 000       
  

Note. —Values are rated as follows: January and February, May to August, November and Decem- 
ber, excellent; March, April, September, and October, good. 

Discharge measurements of Margueretta Flume near Pecos, Tex., in 1905-6. 
  

  

            

    

    

  

  

i Area of Gage Dis- 
Date. Hydrographer. Width. | oo tion. height. | charge. 

1905. : Feet, | Sq.1t. Feet. Sec ft. 
November dl... 0 JM. Giles. oc. ree ai 20.5 14 0.80 32 
December 6... FE. Patterson... ...0.. 0... Serrated an an 20.5 13.3 .65- 21 

1906. : 
January:1...... JM GHes. ac pe Te Te 20.5 10 .60 20 
February 9..... ER IT a Eh PEE ER Sh TO SE ERE Ee 20.5 14 75 | 27 
Mateh 2.00. 00.08 Qo. oi oe i Lh 20.5 27 1.30 | 64 
March 22....... frais dooz= i oo Te ae Lt 20.5 39 1.90 | 139 
April 6; soils ool do. ioe EN rn aN 20.5 39 1.90 | 144 

By to Fd. ML GH. 30.5 51 2.50 237 
May .. ..... E. Saiigrson Ertl en da hres Sane Aes 20.5 41 2.00 141 
June. ition JM Giles... re aE 20.5 45 2.20 152 
Jones. iio ih G0. reer eT 20.5 45 2.20 150 
Juneld......... FPatterson co ou onl Siva as 20.5 55 2.62 202 
June ld. oo. sh. QO. sr RE RA Sa Fae aS 20.5 55 2.60 198 
Joye... ...... JM: Glleg.a 1 i to rn aie aE, 20.5 41 2.00 124 

Daily gage height, in feet, of Margueretta flume near Pecos, Tex., for 1906. 

| 
5 Day. | Jan. | Feb. I Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

does ois ee, 0.6 0.7 1.3 1.8 2.41201 2.5 2.4 2.5 1.9 1.7 0.6 
tha L107 long tonetl nat oe est ad deel eb Lyle 

Dei iB as .6 or 1.3 1.9 2.2 | 2.25 2.4 2.4 2.3 1.9 1.7 6 
do i ir, .6 wl 1.3 1.9 22 1.9 | 24 2:4..:2.9 1.9 1.7 .6 
Bn ir, .6 7 CLT 1.9 2-54 1.7 2.4 2.45 2.2 1.9 1.7 «0 

Oe rn als .6 Bp 1:7 1.9 2.402.017 2.4 2.5 2.2 1.9 1.7 .6 
Vaal, Badia; .6 7 7 1.8 2:4 2143.1 2.4 2.45 2.2 1.9 1.7 .6 
8a ati B «0 wl 1.7 1.9 2.4 | 2.4 2.4 2.6 2.0 1.9 1.7 .6 
Pais de a .6 «7 1.7 2.2 2.3] 2.4 2.4 2.6 2.0 1.8 7 .6 

30: iio .6 7 7 1.9 2.3 2.4 1.8 2.4 2.0 1.8 1.7 .6            
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Daily gage height, in feet, of Margueretta flume near Pecos, Tex., 1906—Continued. 
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NoTE.—These gage heights are equal to the depth of water in the flume near the lower end. 

Rating table for Margueretta flume near Pecos, Tex. 

NOVEMBER 17, 1905, TO MAY 24, 1906.4 

  

    

  

  
  
  

  

                    

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- 
height. | charge. || height. | charge. || height. | charge. || height. | charge. || height. | charge. 

Feet. | Sec.-ft. || Feet. | Sec—ft. || Feet. | Sec-ft. || Feet. | Sec.-ft. | Feet. Sec.-ft. 
0. 60 20 || 1.00 41 1.40 75 1.80 126 || 2.20 188 
0.70 25 1.20 48 1. 50 87 1.90 141 | 2.30 204 

0. 80 30 1.20 56 1. 60 99 2.00 156 | 2.40 220 
0.90 35 1.30 65 1.70 112 2.10 172 | 

MAY 25, 1906, TO DECEMBER 31, 1906.> 

0.40 12 0.90 35 1.40 70 1.90 115 2. 40 173 
0.50 16 1.00 41 1.50 78 2.00 125 2. 50 186 
0. 60 20 1.10 48 1.60 87 2.10 136 2. 60 200 
0.70 25 1.20 55 1.70 96 2.20 148 | 
0.80 30 1.30 62 1.80 105 2.30 160 | | 

|   
  

aThis table is based on eight discharge measurements made during 1905-6 and is well defined. 
b This table is based on ten discharge measurements made during 1905-6 and is well defined between 

gage heights 0.6 foot and 2.5 feet. Between the measurements of May 2 and June 7, 1906, a change of 

  

  

  

  

conditions occurred. As nothing is known of the exact time, the change of rating tables is made half- 
way between these dates. 

Monthly discharge of Margueretta flume near Pecos, Tex., for 1905-6. 

Disch i d-feet. as ischarge in second-fee Total in 

Maximum. | Minimum. | Mean acre-feet. 

1905. 
November 17:80. rssicon ii as or Be 30 30 30.0 833 
Decomber hie. he. tee Ra Te 30 20 23.1 1,420 

ITNE PETIOA, ovo ste sean cnnniinss sain vitiosnannns saseniielns Fons bortialhsatst sree Ns tie as ins 2,250          



PECOS RIVER DRAINAGE BASIN, 95 

Monthly discharge of Margueretta flume near Pecos, Tex., for 1905-6—Continued. 

  

  

  

  
    

i i ec -feet. Th Discharge in second-fee Total in 

Maximum.| Minimum.| Mean. acre-feet. 

1906. 
A Yo dr art ail a hay Se Fe Os a ot 25 20 22.3 1,370 
FD OA Ys es rt a a hy Tn a Ser be Sada 65 25 26.4 1,470 
Marvel a a a a 141 65 114 7,010 
APH a Se a alse ba hee kan, 220 126 167 9,940 
May nr NR re seb 220 141 178 10, 900 
JUNG cs Th de chi Le sth a a ew ae 200 96 148 8,810 
JOY dL eR 186 96 142 8,730 
AOGUSE os at LE oe a So i Bris re SATE NE 200 166 180 11,100 
Sep tE DRL. ci at dS A ate be 186 41 122 7,260 
OCOD i i i ttt are si rad aaa te ad in ea eas ee 115 78 103 6,330 
NOVEM i a i re i ib ans aa sn mn aes 96 20 47.9 2,850 
Deemer te ae a eR Se a he ay 20 12 14.6 898 

PRO YEO, i iti hres ts rh he drat se 220 12 105 76, 600     
  

NoTeE.—Values are rated as follows: November and December, 1905, January to March, May, and 
October to December, 1906, good; April and June to September, excellent. 

PECOS RIVER NEAR MOORHEAD, TEX. 

This station was established by the International (Water) Bound- 

ary Commission in April, 1900. It is near Moorhead, immediately 
above the high bridge of the Southern Pacific Railroad. The con- 
ditions at the station and the bench marks are described in Water- 
Supply Paper No. 174, page 110, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Pecos River mear Moorhead, Tex., in 1906, by E. E. Winter. 
  

  

  

  

  

      

|Area of | Gage | Dis- | Area of | Gage | Dis- 
Date. section. height.| charge. | Dgte. section. S| charge. 

| Sq. ft. | Feet. | Sec.t. Sq. ft. | Feet. | Sect. 
January dc oo seat | 779 2.1 933 Jone 28... 764 1.6 667 
January 8... oll, | 770 2.0 IO Tuy 2 693 1 511 
Janmary ig iii Elo genil= 24 Si rdniyan. oo 78 | 2.4 709 
January 17... ...05.. 50 | 770 2.1 SIS uly dd. oo. ar. 774 2.1 674 
Jonnary 20... 00 | 7 2.1 SO6 HTulY AS. oe 721 1.85 581 
Jamonry oi 2 i 2 SAY 20. a Ls 7851 2.75 727 
ET DE ea a 749 2.0 005-1 uly 25... Lr Ly, 803 2.9 874 
Behruary 3. ...-.. sux | 762 2.0 A004 Jy 20. cn es a 797 2.7 767 
Febroavry 8....:... 0. | 765 1.95 048-1 August 3. >. one 762 1.95 700 
February: ld. cori i: 786 2.0 230 August 6. ool Ns 4,021 | 21.3 28, 519 
Febronary 19. .c.......1.. | 785 2.0 $59. ll Angust 29. J. oles 842 2. 55 769 
February 23... .......0. | 782 2.0 830] Angust 20... coll 767 2.05 726 
Febriayy 26... i. Sys] 30 S00 |: Seplemberd............. Si 2 613 
March 3 Pia 19 661 || September8............. 791 | 2.4 826 
March 8 743 1.75 648 | September 13 815 2.0 625 
March 13 792.4. 1.65 598 || September 19 769 le 577 
March 17 716 | 1.55 517 || September 24 750 15 543 
March 22 691 | 1.4 475 || September 27 732 1.45 535 
March 25 681 1.35 453 | October 3...... 683 1. 55 506 
March 29 675 1.3 439 1 Qetobers........ Ea 706 15 539 
April 8. ci fal, 052 111.4 846: October AL. =n iia 717 1.5 564 
April sr Cri 661} 1.2 426.10. October 16... 2... 2 715 15 539 
APIA... sane 665 | 1.2 4811. Qetober 19..............; 714 15 559 
April 20... vas 6931 15 508-1-Oectober 23... ce 710 L5 557 
Aprib24. oo Liar 663 | 1.15 4H Oetober 257... olan 711 15 524 
APrl28: ri nat 681 | 1.4 545. October... oo sia tius 710 1.5 527 
Mav: ollie Io 780: 22d 764 Il November s......--.-... 694 | 15 542 
May i... ood faa 765: : 19 750.1 November: 8...c....... > ! 707 1.3 529 
MoV 11: i caiiamiin br 2733 1.75 627 | November 12............ {2.710 1.5 518 
May 15... 00m. 718 1.5 605 || November 16............ | 708 15 524 
May 20... as 7691 1.55 761 |. November21....:.2..... 706 1.3 520 
May 2d... nnn 680 1.2 496 || November 24............ Ti 1.5 539 
May 20. aaa d 720.1 LD 610 || November 28............ 720 1. 55 499 
June dd... iio -805} 2.2 703 | December 3... ... 0... 687 | 1.6 532 
JUNE 8. ans 175 720.1 December: 5 =. 05: ras 764 2.2 773 
June 12; sot ioaee rn Tans 710; -1.6 634 "December 11... .-........ 778 2. 65 775 
Jane1B. dri aii: 772 1.9 705 || December 14............. 771 2.4 734 
Jme ll. loin 768. 1.7 679Y December 18............; 779 2.4 729 
June 25s ri | 766 1.1.6 674 {| December 30... .........- 762 2.2 720 

J | |   
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Daily gage height, in feet, of Pecos River near Moorhead, Tex., for 1906. 

  

  

  

      
  

  

    
  

  

    

  

      
    

  

  

    

| | | 

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

Yoianus 21120 1 Lo 13 2m) res visi oi talus tas 1m 
WE 21120 pro lis-f2ri 20 vit 20. 2vslonast 1.5 {16 
Bice seeds 2112.0. {19 13 [021 + e051 {a9 {23 111.65} 1.57 1.4 
er 2.31.20 1.87 13 2.1 2.45 1.057 17 215 1.9515 1.6 
nn zet Zo asl 13 {21 | | re furs is fra Tes 

20/20 | 1.85 1.5 {20 | 18] 15 (1461 2915 1.5] 205 
20 2.0 1.8 1.4 19 1.0 3.35 3.9 2.55 | 1.5 1.5 2.15 
201 L950 18] L419 175] 50] 2¢ | 24} 15 [1.5] 24 
2.0.0 L9OF LB) 14 1.8 2.05| 2.5 2.15. 2.35) 1.5 1.5 2.3 
20{:1.95) 27-18 {1.751 185) 2s] 1.95) 22 | '1.5:{ 15. 1 29 

ai 21151.93 0 1.650 1.250 1.757 1.7 2.3-123.85 2.153: 1.8 1.5 2. 65 
12 as, 2.1.0°31.951:1.650 1.2 1.7 1.6 2.1 [120.25] 2.0 1.5 5 2.6 
185.4 2120, }resl 1.2 17 kes feo 20 La Asad 
Mii 2120-16 12 "Ll 1d rar 2es] Le TLE LD Jot 
5 2V1 20 pref PIs atlas ast Ls LE] 24 

Wr. een 2120 {16} re frLesl ro {res zen ng ail 1a | 23s 
in 2120 brssita- pane {res 30 {20 Vata) 1.3 2 
180 ani 211-20] 1.55] 1.3 4 1.351 105) 13) 20 ny {13 {3 2. 
19. ein uit 2.3. [1.2:0 1.5 -3254- 1.351 1.9 2.0 215. 1.7 15 1.5 2.4 
20.0 al. 21020: 7:18 | te} 1.065 1.8 | 245] 25 1.680 15 | 1.5 24 

kta tase 2120 Lei d2iae 13 se tee fre tra] 1a 295 
2 trian as 2.11720 1.4 | 1.2 1.4 1.6 1 275 2.551 -1.6 1.5 1.5 2.3 

em any ds rains 21] 20 Le J F15l 1.4 - 1.6 | 304 25 1:86 1.15 1-5. 28 
SEAL RG 217 201 1.4. [1-115 2.25) 1.88020. F222 | 18 PLO {isl og 

IB fara usa to 21} 20] 1.35) 115{ 1.3 | 1.6 |-29 | 235| 1.55 1.5 | 18] 23 

2c eitil inane 21120 {ras 12.4 18a 20 bo. Lo18. 1s | uses 
raat rn is 21,20 135 | 1.3 1-18: 1.60 285 so8f{ 1.48{ 1.5 { 1.580 23 

2S errs 2.14 20} 1.3] 1.4] Re 1.55427. F-25 | 1.658] Ls | 1.56) :22 
2 esa Gg 13 | 1.8 | 145) 1.4 | 285| zo5| 1.5 | 15 | 1.55] 22 
0 isn 2 L.3 2onl onside dita iors hs 155009 
Flores RI ] 200... 1.30. LH fier 2.251 2.05 }).... 1.53 1 a 2.2 

| 

Daily discharge, in second-feet, of Pecos River near Moorhead, Tex. for 1906. 

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

sles 1,000 710 700 440 925 790 525 670 730) 530 530, 500 
ila tal 980 725 680 450 835 810) a510 680 800 525 535 530 

Br ae 955] aT740| a 660 460, a765 4,340 510, @690 670 ab505 ab540| a 530 
Me Te Se. a 935 730 640 470 765) @ 1,090 500 650) a 625 515 540 530 
Jobs olnncaa 840 720 660 480 765, 850 540 650 825 | 510 540| 630 

Gori he 815 710 680 600 745 675 580|a18, 470 855 520 535 710 
FE RR 790 700 660 540] a730 570, 2,060 1,840 835 530 530] «750 
SCI LENE a765 a650] a680] ab45 720, a@720] 4,400 790, «825 ab40] a530 80 
OR. 775 670 650 545 670 840 730 740 800 550 530 790 
30k 785 690 625 485 640 770. a705 700 725 560 525 880 

Wal dian 855 715 600 455] a 630, 720 700, 35,570 700, a 565 525 a775 
Wn ens 865 740 600, a 425 630] a 685 675 26,940 625 560, @520, 765 
Pg a 875 815) 600 430) © 650 655 675 1,910 a 625 555) 520 740 
34 iE 860| a 840 570 430 610 645 a 675 865 610 550| 520) «735 
IG sama 845 845 560 435) a 605 680 695 790 600 545 5200 725 

Wii ol 830, 850] 550] a440, 610] a705 610 710 585 a540| @525 720 
Te i an a 820 850 520 525 615 715 630 700 585 545 525 730 
IS on nL sel 835 855 520 485 625 715 a 580 700 575 556 525) a730 
Aalto di aie 850) a 860] 505 465 850. 705 605 720 a 575) a 560 5200 735 
20: i a 865 850 505 530] a800 690 675 765 565 560 520, 740 

850 845 490 435 670! a 685 700 780 560. 560 @520! 730 
840 840, a 475 435 640 675 a725 a770 560 556 525 720 
830, a835 475 415 610 675 855 765 560 a 555 530] 720 

a 820 825 475 adl5| ablb 670 845 755 abd) 540 ab40, 725 
810 810| a 455 415 530, a675 a875 750 550) a 525 545 725 

26 sea. 795) a800 455 440 590 655 875 735 545 525 530, 730 
Tey 785 800 455 490 610 660 850| 8,870! ab35 525 515] 730 

OS nai le, 770 800 440; a 545 570| a 665 770 765 555 525 ab500, 710 
i si nen a69j....... a 440 785 a 590 605 a850, aT725 545 a 525 500 715 
0 eat, GO5Y. vasa 440 935 630 545 705 730 545 525 500] @720 
Bl Res ern 605)... =. ay 600)... 5. 675 725). oss 530]. ov. 720                         
  

a Dates of measurements.



PECOS RIVER DRAINAGE BASIN, 

Monthly discharge of Pecos River near Moorhead, Tex. , for 1906. 
  

  

    

    

Discharge in second-feet. ; 
Month. ; { Total in 

Maximum. | Minimum. | Mean. | acre-feet. 

FBT oe cis an sansa a es em Re SRE 1,000 695 830 51,025 
Pebruary oi es i a A SL aE a Li 860 650° 779 43,279 
Mare SN si ee Rms Hi Ped 700 440 555 34,126 
ADE i eR NR a sai 935 415 498 29, 643 
May. oo NE Tr a ne, 925 515 672 41,316 
4119 PR el a OT EL Re i LC RR Spe ON 4,340 545 829 49,349 
JOY tds eC ne eR El re a 4,400 500 849 52,175 
ANE es se ee 35,570 650 3,610 221,990 
September... ee a a 855 535 641 38,152 
OCtoDer: i ni Sen RE ee, 560 510 539 33,144 
NOVeIeT =. ofa es et ra sada t Savin Sram ote 545 500 525 31,259 
December... A es ea As 880 500 710 43, 636 

Bheyear. oo. . i  E a  Se n ] 35, 570 415 920 669, 094       
  

GALLINAS RIVER NEAR LAS VEGAS, N. MEX. 

This station was established August 13, 1903, at Las Vegas Hot 
Springs, 6 miles above Las Vegas, N. Mex. 
this station was primarily for the purpose of determining the amount 
of water available for diversion and storage in the San Guyjuella 
basin about 6 miles northwest of Las Vegas. 
station and the bench marks are described in Water-Supply Paper 
No. 174, page 115, where are given also references to publications 
that contain data for previous years. 

Discharge measurements of Gallinas River near Las Vegas, N. Mex., in 1906. 

The establishment of 

The conditions at the 

  

  

    

  

  

: | Area of Gage Dis- 
Date. Hydrographer. Wilh section. | height. charge. 

Feet. | Sq.ft. Feet. | Sec.-ft 
March 14....... TM. Giles: 0 on sgn 20 | 17 2.00 | 22 
April 15. cio Bo Patterson: —wi o.oo in is iin ua ie 26 35 2.30 | 66 
APril 18% cu Sa OA SS Rt a 26 39 2.45 | 98 
April 26a....... Je M. Giles. il a i Cann tn aly 32 45 2.57 | 138 
Apriiog soni Ee RE SE a 28 | 40 2.50 116 
May 24... ..... B. Pabterson. oes ted esa an 26 35 2.40 76 
May 2%. coi olny 0 ed ra 25 31 2.28 55 
July 38... 5 J. MM GHeR. oo ed rl EE 28 40 2.15 42 
July: 2008, Lc 0 0 a 28 41 2.15 | 41 
August 150. |... . 0 a ee a 18 15 1.95 | 17 

| 
  

a Measurement made from bridge. b Measurement made from trestle. 

Daily gage height, in feet, of Gallinas River near Las Vegas, N. Mex., for 1906. . 
  

  

    

                      

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

Ye aa 1.9 1.8} 1.9 2.2 | 2.5 2.3 1.8 2.0 1.9 2.0 a 2.0 2.0 
Sin EN 1.9 1.8 1.9 2.2 2.5 2.3 1.85 | 20 1.9 2.0 2.0 2.05 
Ses rng 1.9 18 1:9 22 | 2.5 23 1.9 20 1.9 2.0 2.0 2.2 
ise iii 1.9 1.8 1.9 22:25 23 1.95 | 2.0 1.9 1.95{ 2.0 2.9 
Soe AE 1.9 1.8 1.9 2.2 2.5 2.2 2.0 2.0 1.9 2:05 |-1.9510.:2.7 

. 
Oi 1.9 1.8 2.1 2.2 12.6 2.2 2.25.12. 1.9 2.1 1.95] 2.5 
Eid die 1.85 1-1.8 1.9 2.45 | 2.55 | 2.2 2.05 2.1 1.9 2.1 2.0 2.45 
Ea ee 1.8 1.8 205| 2.3525 2.2 2.4 2.15. 1.9 1.951 1.954 2.3 
0 tier ees 1.8 1.8 1.9 2:3 1-2.550:-22 2.25] 2.35! 1.9 1.9 1.9 2.3 

30: ead 1.8 1.8 1.9 2:4°49-2.551-21 2.15 1:-2.15:1 - 1.0 1.85 | 1.9 2.2 

Moocnaonaale 1.8 1.8 1.95 | 2.4 2.5 2.1 2.25)! 2.05! 1.9 1.9 1.9 2.2 
1D asi oon 1.8 1.8 20 2.4 2.6 2.1 2.2 2.0 1.85 | 1.95 1.9 2.2 

rie ea 1.8 1.8 20 2.35 | 2.6 2.3 2.2 20 1.8 1.95 | 1.9 2.2 
dais 1.8 1.8 20 283 12.6°%:2.2 | 22 1:20 1.8 2.0 1.9 2.1 
3S here kne 1.8 11.81 20. (238 125 12151 22120) 18} 201 19 {-21 

807T7—IRR 210—0T——7
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Daily gage height, in feet, of Gallinas River near Las Vegas, N. Mex., for 1906—Con. 

  

    

        

Day, Jan. | Feb. | Mar. | Apr. | May. | June. Sept. | Oct. 

0. 1st aasdozr pase fesse] 208) 20. a8 20 ry 
aa 18 | 1.8 | 20 | 25 | 245 195| 255) 19 | 18 | 185| 19 
Ba is las too los ide taeda 109 1s] 1811.9 
WEEE rs Pts rosl 2s gst te a Tei last 10 
Bf Ne 1.8518 {19 | 27 a5 io 23 Flo 18 Tes] 190 

oy im ES laaciiog fasion ite for 50-187 16} 19 
Sy in ae 18 eb e0 teed lotsa 1s Tmk10 
RRA LeDaosloaitoe tos fie tobe 181 1.8 19 
gaint 1.8 | 1.95 20 | 26 t od tv eclioe Te fas ls fde 
RA 1.81.0 | 20 26 aa Lod 20 re C18 17 10 

onan ts fod sa lac tse t vot sol totus] ami ao 
Idan 8 red 22 toe] 28 09 90:9 a3 1 10120 
ER 1.2 10 {2p fae aafiiess 50 | 1.0 F215] 20 | 19 

20. ir 1.81 sal ag fasts liao plod ar aa 19 
SOE nae panl-asloog rR ae TO ge oY 1-78 
SL L750 20:4. toga liies 2a hiaesl 2:3             

Dec. 
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Rating table for Gallinas River near Las Vegas, N. Mex., for 1906. 

  

Gage Dis- Gage Dis- Gage Dis- 
height. | charge. || height. | charge. || height. | charge. || height. | charge. 

Gage 
height. | charge. 

  

        1.80 8]       
Feet. | Sec.-ft. || Feet. | Sec-ft. || Feet. | Sec.-ft 

2 

  

1. 60 1.90 14 2.20 47 
1.70 4 |I 2.00 22 2.30 64 

2.10 33 2.40 84   
Feet. 
2.80 
2.90   

  

NoT1e.—The above table is based on ten discharge measurements made during 1906 and is well defined 
between gage heights 1.9 feet and 2.6 feet. 

Monthly discharge of Gallinas River near Las Vegas, N. Mex., for 1906. 

  

  

   

Discharge in second-feet. 
  

  

  

  

  

Total in 
Month. = 

Maximum. Mean. | acre-feet. 

J aarY i a ha 9.2 566 
Pabruary «oo. i. EN Le Sa aa 11 616 
HE BE BRE SS Sa ANS TEA Dn Le 25.9 1,590 
A I RL Lr I IE 98 7 5,870 
May Sh TR 101 0 6,210 
FONG i a a ba rd sr de em AA Ret Sa To 31.8 1,890 
JULY a on Ls a a sa 385 2,370 
August 21.9 1,350 
September. 14.7 875 
October 17.0 1,050 
November. . 14 15.7 934 
ECON DOT Ss oes ae eh rs a es oe Bs os Seri 45.6 2,800 

AY I rR pS BI 26,100       
  

Nore.—Values are rated as follows: January, February, and September to November, fair; remain- 
der of year, good. 

HONDO RIVER AT ROSWELL, N. MEX. 
* 

This station was established April 25, 1903, and was discontinued 
March 2, 1906. It is located at the bridge at the intersection of Main 
and Vegas streets, Roswell, N. Mex. The conditions at the station 

and the bench marks are described in Water-Supply Paper No. 174, 
page 117, where are given also references to publications that contain 
data for previous years.
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Discharge measurements of Hondo River at Roswell, N. Mex., in 1906. 

; : Area of | Gage Dis- 
Date. Hydrographer. | Width.) ootion. | height. charge 

| 

3 / | Feet Sq. ft. Feet. Sec.-ft 
January 15..... BB. Patterson... ie. iuutindiistetvaitds sans 18 5.6 1.7 6 
February 3.....l..... JO eT 18 10.0 2.10 18 
February 12....1..... dou dn ns a Tl 16 5.2 1.95 49 
February 19....|..... QO, Rd re ai 4 .8 1.45 .33 
April6el. EC Mumihy rn a | Meriter 1. 52 .6 

a Estimated. 

Daly gage height, wn feet, of Hondo River at Roswell, N. Mex., for 1906. 

Day. Jan. | Feb. | Mar. Day. Jan. | Feb. | Mar. | Day. | Jan. | Feb. | Mar. 

er I ar H ; : 
2.9 2.41 1.75... Pog a Te at 
2.2 BA PTO hse na Enel on 
2:2 2.25.3 1.654.:...5 12S a 2.6 La sien 
2.2 CE EE a 26ccr lw 2.55 fay 
2.25 S206 Sri ESL ale 
2.0 42.8. 4:1.5 K.5-.. ae 2.55 YA 
2.0 2.05 11.5500... fog ae is Tt 
1.5: 18 hs BF a, 8: 
1.5 2a dias a Zag 
1.5 Solis | 
1.5 2.6 | Td: ur |         

  

          
NoTEe.—The gage was lowered 3.00 feet February 8, 1906; all gage heights for 1206 refer to the new 

datum. 

Daily discharge, in second-feet, of Hondo River at Roswell, N. Mex. for 1906. 

  

  

  

  

        

  

  

  

        

  

  

  

    

Day. | Jan. | Feb. Day. Jan. | Feb. Day. Jan. | Feb. 

Vrs as | 33 2 Sse Ser SH 2 i sata es 33 +2 
a 33 oy Id. Se ees 2 dD RN erate 36 .2 

SAS a | oe ap lh  s OB 0s is, 38 22 
do ei rar] 25 EH Se is hr IS 10 2B in a 36 22 
Ds Aes 20 23 IB. es see 1502 M27 or mn as 36 .2 
PSR Sn Baresi, Viorel L2H RT ooo ba 250.61 28. os. Lad 36 .2 
Foes Sa ah 25 12:18. sr 16 BOR re ST. Signa 
PE Ge AR SEE, ve 31 PAD ST 8 BARD en BS nies 
Gaon 21 els wd cn Tee oh al 21 EB hae ee 27 iii 

0. oe 27 DD etsy 31 .2 
A ra 25 22 ei 38 .2 

NOTE.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Hondo River at Roswell, N. Mex., for 1906. 

: Discharge in second-feet. igen Total in 
Month. dero-font 

: Maximum.| Minimum.| Mean. oot: 

JONAS rr a Sa Ta ee re ate Baas 38 8 27.3 1, 680 
BOD IY rt RS i oo diy ee 23 0.2 5.5 305 

PR POTIOR hver vl he rr en a eS A Ln | Sena 1.980         

NorEe.—Values rated as approximate.
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HONDO RIVER AT HONDO RESERVIOR SITE, NEW MEXICO. 

This station was established March 9, 1903, at the first New Mexico 
reservoir dam site, 12 miles southwest of Roswell, N. Mex. 
conditions at the station and the bench marks are described in Water- 
Supply Paper No. 174, page 118, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Hondo Rwer at Hondo reservoir site, New Mexico, © 

The 

  

  

wn 1906 

: Area of Gage Dis- Date. Hydrographer. Width. SOCLLON. | height. | charge 

Feet. Sq. ft. | Feet. Sec.-ft. 
January 13..... Bo Patterson. . onc ote diese vin sad asain 20 ny 3.00 32 
Jaymaary 3i.....4..... FO... sit re es ba vd wR ¢ 11 3.05 31 
February 9..... Jo ME GHEE RL Re LG SS 16 10:1 3.00 28 
Webruary 13... BE. Patterson... coi sin or ar si tin Sis, 18 12-5 3.06 30 
February 24a ..|..... QO. RE i 13 68 2.70 9. 6 
April 6: ......; E. C. Murphy 12 13 2. 98 18 
AprilS. i. os E. Patterson...... 17 9 3.05 23 
April 24... 5 J.-M. Giles. ...... 16 13 2. 80 28 
Aprili28. 0 Har.) 0.8% solani 16 11 2. 65 20 
August 6b... ...}...: Oa ed a el CTR 14.7 5.4 2.30 5.3 
December 20. ..| William A. Lamb 11.5 4.8 2.10 4.9   
  

b Measured at Scour Gate No. 1. 

  

a Part of flow of river diverted into Inlet Canal about 2 miles above the station. 

      
Daily gage height, in feet, of Hondo River at Hondo reservoir site, New Mexico, for 1906. 

  

  

  

  

  

  

    

  

    

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

ARE i oa 4.4 3.0 2.6 sh na 2.51 3.0 2.3 
LL rere 4.8 3.1 2.6 235 adi nd 235] 2.6 oxy 23 

Sot nel 4.75 | 3.0 2.6 Bi leet 205 2.55; 2.7 2.4 
I pm a 4.6 3.0 2.6 2.95 Polnsiconlle sins 2.15.7 2.5 2.7 2.4 
De ess 4.3 3.0 2.65: 1.2.9. cold ra fol nnn 2.55| 2.5 2.7 2.3 

Stone iad 4.7 3.0 2.653.060, santa niliioo da 2.3 2.3 275) 2.25 
FB Se Ga HE 4.0 3.0 2.6 S05 {.c nia maa 2.2 2.55] 2.2 
Baa Ton 2.75) 3.05| 2.6 Sellen Slain aan a 2.2 215] 2.2 
Oita 2.9 3.0 2.6 Sid ra ee dea TL 2.154 2.1 2.2 

9: ie, as 2.9 295 | 2.4 BS Sa LE Es 2.1 2.1 2.2 

305.1 8.0 5. lon] 3.05 2.1 2.2 
3.0 S00... lees 2.1 2.2 
305 3.1 2.95 J 2.1 2.2 
3.1 3.05 |. 3.0 0 2.0 2.2 
3.05 2.9 3.0 : 2.0 2.2 

1 

0: ats 3.05| 2.9 2.45 [03.08 foo oni a | EAC 2.1 2.2 
Viernes 3.1 2.9 2.45 BX ne ES fn 2.1 22: 
AR re a AT 3.2 2.9 2:45:13 OF a bovis on 2.4 2.2 
19LiS S050 20 eae i Ee] Bei 2 fa 
LE 3.2 2.85.4 2.75 1 30 fin i foal rons 2.1 2.2 

RY oa 3.254 2.7 2.4 oO dl | SEs | rd ie an 2:4 2.8 
a 33 2-7 2.3 2205: 0 soca es satay {orem idan 2.1 2.8 
an ses dew nh 3.25 | 2.7 2.3 9 ae 2 ees 2.0 3.0 
dlrs 3.25 2.7 2.351% 8) fon al ee BA ME 2.0 21 
25 Cn ie aT 33 27 Loos 2.70 |. rd cl Z2 Ene Ann 2.0 3.25 

eee 3.15} 2.7 2.2 Due ne | ree 1.951 2.9 
ae 315 2.6 2.3 2.7 lal eh Ua Loess 2.2 1.9 2.4 

Si ei 3.15. 2.6 2.35: 26. ase ra ani 2.3 1.9 2.2 
Sg Sas ub 2.85 ra, hn iin Rod 9% 1.954: ha 
Shae dS lie ed a] 2, 8 Lc Le el | 3.05) 3.1 2.15, 2.4 
FLL a 305: 0 a5 ones ia bod eset Zee                 

Dec. 
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Nore.—The river was dry on days when the gage was not read, except from August 7 to 29. The dis- 
charge during that period was measured at Scour Gate No. 1.
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Daily discharge, in second-feet, of Hondo River at Hondo reservoir site, New Mexico, 

  

  

    

            

    

  

  

          

for 1906. 

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

Loli 158 28 7 2 0 0 Of elo agi oa 8 9 
Be ita 200 34 7 1 0 0 ol etl 38{ "32 8 6 
Btls 195 28 7 7 0 0 0 113 A 11 13 
oad 180 28 7 17 3 0 ol "2p lool. 11 9 
Sein candies 148 28 8 15 0 0 ol Bf 1 2) 0% 6 

8.0.0 a 190 28 8 19 0 0 0 | 5 5. 241 6 7 
Fealiatinsanis 118 28 6 22 0 0 0 | Beis. SLa5). 8 12 
Be iaiar 19 31 6 25 0 0 Of. 3 3 5 18 
Berries nse 26 28 6 44 0 0 0 | SR 208g 5 18 

100 aia dns Bas 26 25 2 37 0 0 Oia 2 2 5 9 
1 | 

HL 35 28 0 27 0 0 0:0. 2 eat os 14 
120 Salads 32 30 | ol 2 0 0 0d plied 0s 14 
CRA 35 32 ol 2 0 of ol. 91 2 6 10 
Ma, 38 01-0} 2 0 QF 0d... 0 1 6 0 
eal 35 ioe) Ve 0 ofc odo 0 1 6 0 

Wi. 35 21-8 32 0 of: ets 00.2 6 6 
rs ME vay aH Qi af Se uTl 0 21 7 

IS as 44 20 | 3 32 0 ER A al rea lianig 6 
ERI 41 20 3 30 0 0 or. Dry 8 0 

20, ae. 44 18 10 36 0 0 oles Sel Ble 5 

Pn iva be 48 1 2 36 0 0 Oho ol."3 32 5 
IRIS 52 11 1 33 0 0 ok. ot: 3 32 5 
23 ts dees 44 1 1 34 0 0 SH.ees of 2 46 5 
Metis isis 44 10 0 31 0 0 Sbeooil OL: 2 54 5 
DB entrees 48 10 0 26 0 0 ho 0i. 2 66 5 

a | 10 ol 2 0 0 ols ol 1%» 5 
AE a 37 7 1 23 0 0 Ot ii. 4] 1 13 5 
When 37 7 1 18 0 0 01. 6 1 6 5 
By ei 5t}aia 1 16 0 0 0d. ins 21 1 0 5 
30 eta rs 2 8 0 0 0 39 45 4 13 5 
Bla iain Ra Yhoiet 00 0 Bi... | 81.0 5 
  

NoTtE.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Hondo River at Hondo reservowr site, New Mexico, for 1906. 

  

  

  

      

Discharge in second-feet. | ‘ 
Month. = en] Toi: 3 

Maximum. | Minimum. | Mean. | 3cre-teet. 

J RY ol rs a re aa a eh 200 19 67.4 | 4,140 
February... 0.0 2... rt hte SEEN 34 7 21.6 1,200 
MUTE eo he Ss cid Pais own wd So ele wm nie 013 8S 0 10 0 3.10 | 191 
ADE 5 ee Ti se a re a es 44 1 24.4 | 1,450 
MOY Chins sr ite ta ta aR SRA eT 3 0 0.10 | 6.1 
JUNE. edie sd wa tiais Bens Seiad Sa Swe nwss 0 0 0: 0 
JOY co ag iy Da 5 0 0.32 | 19.7 
Anpust, Sdays a re 39 0 10.1 | 160 
Sept embeY. co a ST i Tea 45 0 5.23 | 311 

TOS SEN eA a 39 1 7.32 | 450 
November... th. ri rr ris ea aan 66 0 14.4 | 857 
December... ir a RR sR fe 18 0 7.23 445 

THe PETIOR. oy it ol rin. sas ve Eo Ars Spates ad res een 9,230 

  

NoTE.—Values are rated as approximate. 

  
INLET CANAL AT HONDO RESERVOIR, NEAR ROSWELL, N. MEX. 

This station was established August 7, 1906, for the purpose of 
determining the amount of water diverted into the Hondo reservoir. 
It is located 12 miles southwest of Roswell, just below the sand 
check at the lower end of the Inlet Canal. 

The station is located on a curve of the channel. The bed is 
somewhat shifting on account of the channel being excavated
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through a more or less shifting material. Both banks are high and 
not liable to overflow. 

At low water discharge measurements are made by wading 50 feet 
below the gage. High-water measurements are to be made from a 
cable and car, which will be erected during the present season. 

The gage established August 7 consists of notches cut in the ver- 
tical face of the right-hond wing wall of the sand-check gate. The 
graduations range from 2 to 5.5 feet. On August 25 a gage was 
established by the reclamation engineers. It consists of a timber 
graduated from 0 to 2.3 feet, fastened to the east face of the first 
partition from the east end of the sand-check gate. The zero rests 
on the sill of the gate. A separate rating curve should be used 
from August 25 to December 31. Observations at this station are 
made by John F. Boscoe, gate keeper at the Hondo reservoir. 

Discharge measurements of Inlet Canal at Hondo reservoir, near Roswell, N. Mex., in 1906. 
  

  

  

      

Date. | : Hydrographer. | ‘Width. Aven of ag Ro in e 

Sid ay ot | 

| | Feet. | Sq.ft. | Feet. | Sect. 
August 6....... Fd Mes ia | 48 34 2.02 40 
Auvgast7......: | Fh dos it a cs re a 55 51 2.33 93 
December 20 . | William A. Lamb. 00000. ol | 3 2 | a0.22 32 
  

a Second gage. 

Daily gage height, in feet, of Inlet Canal at Hondo Reservoir, near Roswell, N. Mex. , 

  

  

  

for 1906. 

Day. Aug. | Sept. | Oct. | Nov. | Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec. 

es 0.3 
as Ba 3 
nae 25 

aT] v2 
ER .25 

0.1 +2 
.15 2 
Ho 2 
kD 2 

+2 8 
«2 2 
1 <5 
22 .15 
+35 .22 

te a .25   

  

                  
  

NoteE.—The canal was dry on days when the gage was not read. 

SCOUR GATE NO. 1, HONDO RESERVOIR, NEAR ROSWELL, N. MEX. 

This station was established for the purpose of determining the 
amount of water flowing down Hondo River past the reservoir. It is 
located just below the opening of the scour gate. 

Discharge measurements are made by wading at convenient points 
below the gate. The channel is straight below the gate and is in fair 
‘condition for measurements. :
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The gage consists of graduations from 0.5 to 2.5 feet, painted on 
the concrete wing wall at the east side of the gate opening. Observa- 
tions at this station are made by John F. Boscoe, gate keeper at the 
Hondo Reservoir. 

Discharge measurements of Scour Gate No. 1, Hondo Reservoir, near Roswell, N. Mex. , 

  

  

    

in 1906. 

Date. Hydrographer. Width, Area of page. on 

Sq. ft. Feet. Sec.-ft. 
August 6....... FM Giles. 2ooo0 Sonn A 5.4 . 50 5.3 
August y.. cn AO. iid ini 8.6 +70 15 
ANZUSEIT Ao RE a Rl a fe et 11 .85 23   

  

    
  

Daily gage height and discharge of Scour Gate No. 1, Hondo Reservoir, near Roswell, 
N. Mex., for 1906. 

  

  

  

  

  

  

    
  

    

August. September. | August. September. 

Day. Gage | Dis- | Gage | Dis- Day. Gage | Dis- | Gage | Dis- 
height. | charge.theight. | charge. height. | charge.| height. | charge. 

| Feet. |Sec.ft.| Feet. | Sect. Feet. | Sec.ft.| Feet. | Sec.-ft. 
Banh Ee 0.3 Fane 10. nx haha 0 dover os 0 
rl SiR id tse Rabon 1 rable 0 
Bas dai La wine Re a Hn Bo B62 ota me Eo | On k ceiny, 0 
dessa ae sone 2 eS 22a a eal estan oo 0 
Dnt ed ti renee 2 EN 2B ask a es 0 en 0 
Qe rr le pees she pe 22 SAP aot Es ats PER ie 0 
ie bl Be ini 0.6 9.5 vd TOO ee er Qa bonita 0 

Be res Tl .6 9.5 =y SR ERE ie Sd 0 ais 0 
YE .6 9.5 1 eR RETA BR eae falas, 0 

30 ea - 5.3 .05 oh] OS ot Ce oe ee sn ra a Gig 0 
ri eae 0:4 Las 9! BY FEISS PRA 0 LEN 0 2.3 55 

Yh et ne | QA 0180 0. aati 0.25 2 oni 0 
Berne Cor Ol 5 ee 5 adn 

a sR ress Olona 0 | 
10 titi sua a tha te TER La 0 Menno... ohio [rena Sra 2.1 
Wie tee ab oar 0 Run-off in fa 
i CRE an 0 Jiseei 0 acre-feet, 
NS a ar 0 | Fa ees | 0 I-81)... clan, boos 125               
  

NoTE.—The scour gate was dry after September 30. 

PENASCO RIVER NEAR DAYTON, N. MEX. 

This station was established September 12, 1905, about 2 miles 
east and 1 mile north of Dayton and about 1 mile above the mouth 
of the river. 

described in Water-Supply Paper No. 174, page 121. 
The conditions at the station and the bench marks are 

Discharge measurements of Penasco River near Dayton, N. Mex. in 1906. 

  

    

      

. Ar | is- Date. Hydrographer. Width. { 188 of | ge ve es 

| 
Feet Sq. ft. Feet. Sec.-ft 

January 11..... EB. Patterson... csi 24 15 1.30 32 
January 16... ..).2.<. QO. i i I a ee re 25 19 1.38 49 
Febroaryl....[ .--. QO. rrr sit ey ra Shae das wae 20 21 1.38 48 
Yebruary 13 ol. M. Giles... cid vi eine titans 28 24 1.40 53 
March24....... BaBatterson. o.oo a ns aT a EE 20 11 1.06 10 
March 20.....:. ML Ges. a edie eas 16 8.4 1.00 8.6 
APH 20. cosine OS AN a ST 24 19 1.30 38 
May 10... 0 fees QO Lh NR Ta Ge ies 1.5 FT .80 0.4 
October 30. .... William A. Vamb. 0. cin iian iar onde 9 2: 1.05 2   
 



  

  

  

      
  

      
NoTe.—The river was dry from June 5 to July 5, inclusive. 

Rating table for Penasco River mear Dayton, N. Mex., 
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Daily gage height, in feet, of Penasco River near Dayton, N.- Mezx., for 1906. 

Day. Jan. Feb. | Mar. | Apr. | Moy. June. | July. | Aug. | Sept. | Oct. | Nov. | Dec | | 

Al Lato 1011 08.unn o7}- es] 08 1111 
ctf Lab rel LT ail Ze AY TE 0 
Aras paolo vid-cogl inl Set Lebar 33 
Al Tg Yalta il ZL Oe okey Faas 
ALCL ER LLL dol ce k Reo oars 

AER ion Leki 0.7 Sivas solr 
Abas oral ocelot Sl CE CHI ACE AT 13 
ALLE 1 Thea Py Ob LoL 1 
Al rele ark 2b ele Ea EE TIT yg 

tonsil cel. hogs et 1a 18 

fro 12 Sian 1 a Sine veliag 
BLT) aE Ed ol LSP ae a As 
Aryeh pins S10 1b velavions 

$1 ure 2 sll ny relator) 
| lias] Ast RINE lo 1) sb vil is 

Breit sine ie Forel rl Ls On 7 dine ati ra 
Vaan einen Laban ved cal N Boyt osTe iT rs 
WE LAL 1d ha yy Sirol 1at-13 
el hed Lab rire gh S10 Shae). 53 
iis fries | Lala ns Tai 5 i, S110 xing 

cia. | Ss LAU LTRS enh 7 J Slot urls 
BGA REA a Lateral nail q iy SITs Tar 
TRIES te | SES rel pra lg 7 ged del ae 18 
a El nals ral eyo tere barelastT 
Br] Lela Hag 18 Thre: 3 aieosl ter x4] 14 

I re tora sres sus al opel Live alt ri gitetoaet-val re 
init viii 14] 14L La) ast ein dl zal vb nel vals 
Wining Leb abl Li U8] al A313 a8d 1.04 1.00 1.8 
ee 1.4 fod 101-13 Bla gh rt Catia ole 13 

20 ll vii Lo} 11 ali hort vel sh nhl lat uy 
SY Ford fll tol... aL Tee. L314... 1.3 

| 
  

Jrom January 1, 1906, to June 

  

          

  

  

  

30, 1906. 

Gage Dis-. | Gage Dis- Gage Dis- Gage Dis- Gage Dis- 
height. | charge. height. | charge. || height. | charge. | height. | charge. || height. | charge. 

Feet. | Sec.ft. Feet. | Sec.-ft. | Feet. Sec.-ft. || Feet. | Sect. Feet. | Sec.-ft. | 
0.70 0 0.90 3 | 1.10 | 13 || 1.30 35 1.50 73 
0.80 0.4 || 1.00 7 12 | 23 || 1.40 53 

| i ! |         

  

  

NoTte.—The above table is based on eight discharge measurements made during 1906 and is fairly 

well defined. 

Monthly discharge of Penasco River near Dayton, N. Mex. for 1906. 

  

  

  
  

        

i in second-feet. 2 Discharge ins ond-feet Total i 

Maximum. | Minimum. | Mean. | acre-feet. 

53 23 46. 4 920 

73 35 53.1 2,950 
53 7 20. 2 1,240 
53 7 28.3 1,680 
13 0 2.9 135 
0 0 0 0 

deren 6,920   
  

NotEe.—Discharges have not been computed after June 30, on account of the lack of measurements. 
Values are rated as follows: January to April, good; May, approximate.
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DEVILS RIVER DRAINAGE BASIN. 

DEVILS RIVER AT DEVILS RIVER, TEX. 

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is opposite the Southern Pacific 
Railroad station at Devils River. 

The river is about 50 miles in length, has a perennial flow, and dur- 
ing flood periods is subject to great fluctuations. No good location 
for a gaging station exists on this stream where it would be accessible 
from the railroad station. The conditions at the site chosen and 
the bench marks are described in Water-Supply Paper No. 174, 
page 123, where are given also references to publications that con- 
tain data for previous years. 

Discharge measurements of Devils River near Devils River, Tex., in 1906, by E. E. 

  

    

Winter. 

!Area of Gage | Dis- Torin Area of | Gage | Dis- 
Date. section. height. charge. | Date. ‘section. | height. charge. 

| | | 

Sq.ft. | Feet. | Sec.-ft. | | Sq.ft. | Feet. | Sec.-ft. 
January. 2. cols acie ni | 372 2.4 502 {| June 23...... a 360 2.25 |r 418 
Janmary 10... .......... 372 2.4 M5 Fame 20... 0 aa 357 2.25 | 412 
January 18: 0 tani 312 2.4 ATH JRly Tool i re 474 2.7: 920 
January 26; one Sl 356 2.4 ABI lye 2. ae 794 3.7 711,980 
Japaary 30... iii. 3621 2.4 | 444 JHIY 1200 sae ah iia 545 2.9 11,026 
February 6...... A lo 357 2.4 | 420 Pally 20. de 463 2.8 | 731 
Yebruary 10: z... ...... 361 2.4 | 417-5 Jaly 30... SET 467 23 771 
February 10... 0... 357 2.4 AS Augast doo Ta 491: 2.8 806 
Yebruary 20... 0000 364 2.4 | 425 ff August 9. in as 642 3.25 | 1,525 
Yobruary 24... nau 359 2.4 | 417} September-2. si. 566 | 2.95 915 
Febraary 27... 00.00 364 2.4 | 422 | September5............. 572 2.9 934 
March 3.00 nn 364 2.4 425 || September 14............ 558 | 2.9 891 
March 1430. aii oat 357 2.35 365 || September 21............ 5499 | 2.8 | 872 
March 190... 0 vos 356 2.35 393 || September 29............ 546 | 2.85 | 849 
Mare 26... 353! 2.35 307 || Ofloberd.....coe.snvnvns 535 | 2.8 831 
March 30... . . ci. 358 2.35 303 1! Oetober:12-.... .. coo 533 2.8 811 
ADEE A 35, 2.35 417 || October 20. .............. | sm] Zs | 7m 
ApriAg asa er 392 | 2.45 5361 October 30... ..-i.u i. 506 | 2.7 | 719 
Apt 21 cc. 352 2.2 400 } November 5. ............ ! 492 2.65 | 715 
Apri 2... ad 352 2.25 398 || November 13. ........... | 507.4 :2.7 727 
APPR 29: oi al CT 353 2.3 401 || November 22. ........... 507 2.71 699 
May 4... ve nin vei 864i 0 8 411 | November 30............ e505 1 = eT 698 
May 9... co nia 357 2.2% 391 {December $,....-coxx- 0 497 2.7. 711 
May 16... 5... 359 2.25 393 {| December 15... ........%} 494 2.7 | 688 
Moy 20. lem vo. al | 362 2.25 404 || December 19............. 499 | 2.7 679 
Jvme 5. notes 087 | 4.3 2,600 || December 31............. ! 486 | 2.65 | 687 
Jame IB zeta 0 38 | 2.4 577 

| i |      
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Daily gage height, in feet, of Devils River at Devils Rwver, Tex., for 1906. 

  

  

  

  

    

  

  

            
  

  

  

  
  

  

        

| { 

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

Loiivioncsiinss S41 iascloos tog aos laos 30d 20-08 ay] 27 
oar on nnnel 2.44 2.44 2.4..0.2.3 2.3 2.251 2.25] 3.05] 2.95] 2.8 2.7 2.7 
Joe ives 2.4 2:44:24. 12.3 2.3 3.8 2.4 | 2.85 3.0 2.8 2.7 2.7 
dio 241. 247 98 123 1"g3 FL d0 fag ag toss ow aT lay 
Boe 24 el oa 3 Log Lar Lod 28 80:28 265197 

00 Rl La 2.4 2.41 2.4 2.3] 2.3 3.4 2.45 2.8 2.95 | 2.8 2.65 | 2.7 
re 24| 24 235) 23 | 23 | 27 |27| 29] 2928] 26] 27 
a 24, 24 23 23 225] 2.6 | 48 | 365] 29 | 28 | 2.65| 2.7 

TENE ne 24 ot asst. aa oan ad agtaliganloag log. esa yg 
0... a 24 el cansl asia) 24-1 55 Paeii og ag Joes a7 

Woo on g4loodr oan ant aos ad lL 4a Ha diag aes ienil ay 
12 nh sda ass Lom amt ad {ses esioag Fag lag [ay 
3A Stl cod aas Coun laos ioa asl S95 Fionn Lgl ag lay 
FRE 24004 1005 aan 2.98 280 80 ages liz 20s areola 
13th 24) 244-2351 2251 2951 2.3 1'29 | 39°} 29 {29 27 {27 

Bsn 2d4bcoel 255008 | 2.25| 2.3 | 2.85 3.55] 2.85] 2.85) 2.7 | 2.7 
Yon rR 2.4 2.4 2.35 2.25) 2.25 2.3 3.1 3.4 2.8 | 2.8 2.7 2.7 
Wan nual 2.4 2.41 2.35 2.25 2.25] 2.35] 2.95] 3.35! 3.0 2.8 2 2.7 
Woe 24| 24) 235| 295 2.35 | 2.35) 295] 32 | 36 | 28 | 2% | 27 
0s et Cis 2.4 2.4 2.35} 2.25 | 2.3 2.3 29. | 3.2 2.95 | 2.8 2.7 2.7 

Behn at sal salam lioaml asl as ze las bass as lng fay 
PB enn 2.4 2.4 2.35 2.25 | 2.25 | 2.3 2.8 | 3.15) 2.85 | 2.8 2: 2.7 
ORIN, 2d li 0al gsr vast alia oat ay a a8t agilia gay 
ad acho ny 24 24a 233 sant oganiaasl. os .8.0 i 2.881 2.81, 8.7L 2g 
Meio lL 2.4) 2.4) 235) 298 | Zu lray ag ag hia asl 98 Lor iiay 

Wii 24] oer pes gentoo hag oan a0 | 2882s] 27 liay 
AN a dll vas ons aor deals Lh onalta 0 baa S80 aT Llioy dng 
oS. ai 2.4 2.441 2.35 2.251-2.251 2.25 |-2.751 3.0 2.85 | 2.7 2.7 2:7 
NEE LA esl 23 208 Pan! 07s | 5.0: 2.850 2g 40 Lng 

80. casa iy 24K Cia 2.35 | 2.3 | 2.25 2.25 | 2.8 3.0 2.8 2.7 2.7 2. 65 
Wie 24 | 2.85 L...... | 2.25... 2.75 | vi hd gel 2. 65 

Daily discharge in second-feet of Devils River at Devils River, Tex., for 1906. 

{ 

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

| 
440 425 350 400 400 410 | 1,030 865 815 725 | 700 
435 425 350 405 400 410 | 1,100 | e915 820 725 | 700 
435 425 355 410 | 2,070 580 870 970 825 730 700 
430 425 355 | a 410 | 3,260 690 a 805 | 1,175 | a 830 730 705 
430 | a 425 360 410 |a3,040 580 805 | @980 830 | a7l5 705 

RE RR | 470 | ad25 425 360 410 | 1,650 640 805 935 825 715 705 
rand Ea | 465 425 390 365 410 900 | 2920 960 890 825 715 710 
Behn | 460 420 390 365 390 800 | 3,080 | 2,160 890 820 715 | a710 
Otani 450 420 385 370 | a 390 585 | 6,770 |a1,680 890 820 715 710 

10 vari een a445 | a4ld | 385 | adlb 390 580 | 4,970 | 1,120 890 815 715 705 

Tice 445 415 380 425 390 580 | 2,510 | 3,050 890 815 725 700 
3) iii 445 415 375 525 390 | @575 (@2,100 | 30,000 890 | «810 725 695 
Woon 445 415 370 | a 535 390 520 | 1,430 | 14,850 890 810 | 2725 690 
Id es nt 445 415 | a 365 535 390 470 | 1,140 | 5,580 | 890 960 725 690 
5. 445 415 375 400 395 470 | 1,030 | 2,140 890 900 725 | a690 

0.5 0 Loan 445° 415 380 400 | a 395 470 970 | 1,650 850 840 720 685 
Wenn Sinn, 445 415 385 400 395 470 | 1,250 | 1,450 850 780 715 685 
AR. aides. a 445 420 390 400 400 520 | 1,080 | 1,390 | 1,000 770 710 680 
10.20 50 | 445 420 | a 395 400 | 460 520 | 1,080 | 1,210 | 1.720 760 710 | a 680 
on | 445 | a425 395 400 430 470 [21,030 | 1,210 970 | a755 705 680 

| 
2 [- 450 425 395 | a400 | 2405 470 895 | 1,210 | a 870 755 700 685 
2 er 450 | 420 395 400 405 470 860 | 1,150 870 760 | a700 685 
BH ae 450 420 395 400 405 | a 420 830 | 1,090 865 765 700 690 
2 GT 450 | a 41) 395 400 405 420 800 970 865 770 700 695 
20: rn 450 415 395 400 400 465 765 970 860 7 700 | 700 

26. a450 420 a395 | a400 400 465 | 2730 970 | 855 740 700 705 
aL 450 | a420 | 395 | 390 | 400 | 465 | 740 070 (anni yan | q00:] S710 
Bid re da 450 | 420 | 395 | 380 400 415 700 970 850 720 700 715 
2 445.1 oo 395 | a400 400 | a 410 710 970 | a 850 720 700 720 
i ha | a445 ain | a395 400 | 400 | 410 770 970 810 | 720 | a700 680 
IE 445 | Sed 203. f... 400 aint a 720 915 1.. 720: teins 685     

a Dates of measurements. 
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Monthly discharge of Devils River at Devils River, Tex., for 1906. 
  

  

  

  

  

Discharge in second-feet. Sd 

Month, San 
Maximum. | Minimum. | Mean. : 

505 445 456 | 28,036 
440 L415 421 23,405 
425 365 395 24,307 
535 350 401 23,871 
460 390 403 . 24,754 

3,260 400 772 45,937 
6,770 410 1,329 81,699 

30,000 805 2,743 168,634 
SeDleMNaL. ee SS ie Svea 1,720 810 926 55,121 
OI CLODRY os es rr Fi ae ST Sy ret she Shea 960 720 793 48,783 
November: oo di asa 730 700 713 42,417 
December. co. rin re Lr Rn MIR 720 680 697 42,833 

RE year a RR lm Un 30,000 350 837 609,797         
SAN FELIPE CREEK DRAINAGE BASIN. 

SAN FELIPE CREEK AT DEL RIO, TEX. 

San Felipe Creek rises in four large springs northeast of Del Rio 
and flows southward into the Rio Grande. The waters of these 
springs are used in two large irrigation systems, the one on the west 
side of the creek having been in use for many years and the one on 
.the east having been more recently constructed. The following 
table shows the discharge measurements that have been taken on 
the combined flow of the Madre ditch and the creek just south of 
the bridge of the Southern Pacific Railroad: 

Drscharge measurements of San Felipe Creek at Del Rio, Tex., 1895-1906. 
  

  

  

  

Pate. zi Hydrographer. | ih Remarks. 

Sec.-ft. 
December, 1895... .. CoC Babb ran rte Ree a 99 
March, 1899... ..... TAT aylor cio ae 113 - 
September, 1900....|..... do a Se 149 | Rainy season. 
December, 1901... .. CNC Campbells or Bl Sao 150 | After Brackett flood. 
September, 1902... Do. Paylor. ii vai aati sven 115 ; 
March, 1904. ...... 1-0 LL ARTS os nS ES NA 118 | Includes 38 second-feet in ditch. 
August, 1905. ..... |... RO A SE [iz el 
April, 1906... 05 ka Qo ot A ce ERE eR 72 | Includes 34 second-feet in ditch. 

  

LAS MORAS CREEK DRAINAGE BASIN. 

LAS MORAS CREEK NEAR BRACKETTVILLE, TEX. 

Las Moras Creek, like its sister springs of the Edwards Plateau, 
rises very suddenly. It is located near the twin towns of Brackett- 
ville and Fort Clark, and threads its way between the two. It flows 
south, supporting many irrigation systems, and finally empties into 
the Rio Grande 25 miles above Eagle Pass. Its flow is extremely 
variable, being a reflex barometer of the season preceding, and, like 
the Leona at Uvalde, it gives a safe index of the rainfall of the 
Edwards Plateau for months before. The following table shows the 
discharge measurements that have been taken:
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Discharge measurements of Las Moras Creek near Brackettville, Tex., 1895-1906. 

  

  

fe of Dis- | " Date. Hydrographer. charge. | Remarks. 

| 

Sec | 
December, 1895... ... CoC. Babb. oo a se se seth At foot bridge, Brackettville. 
June, 1899......:.. Pe Taylor... ac aa a At Mulligans Bend. 
September, 1900... .|..... QO: a re as 51 Do. 
September, 1902....|..... dO. ha hse i saees 11 Do. 
September, TT a QO. Jo Aan enna 11 Do. 
Mareh, 1904. .......}.. 40 er A IR SR 28 Do. 
August, 1905... .....]. 5. QOS s.r aE a re 14 Do. 
Apt, 1906... Cin QO. i A nie tena 18 | Do. 

J     
  

MISCELLANEOUS MEASUREMENTS. 

The following miscellaneous discharge measurements were made 
in the Rio Grande drainage basin in New Mexico in 1906: 

Miscellaneous measurements in Rio Grande drainage basin in New Mexico in 1906. 

  

  

      

ee : Area of | Dis- 
Date. Stream. Locality. Width. section. | charge. 

Feet. Sq. ft. Sec. Zz 
Jone 10... Black River... .....c..... MAS... ras es rents 7:5 4.4 8.5 
June 10........ lo. Qos. ae ane Johnson’s ranch, near Malaga 4.5 3.5 7.6 
Jane 29........ re ets ar nde as Keenan'sranch............. 2.4 0. 56 0.59 
June29........1:.. 0 0. a i erred Blue Spring ranch.......... 5.2 3.74 307 
August. ........... don rr ase Above Blue Spring ranch... 4.5 4.3 3.7 
June 29.......- East Shieh re A a ie ns Blue Spring ranch.......... 9.5 9.3 14.4 
August2...... ay me a Sa QO ER haa 10.0 12.9 15.4 
Jane 29. ....... Smith Branch. ...ii:.... Talis rane. «cv cin 3.4 1.48 0.83 
Augast2............. RO... iu ae AO ire eee 4.5 2.3 2.43 
June?29........ Smith Qiteh oi. ii Ae. AO a ares 5.9 4.09 2.17 
Aagast2.......1..... QO ad i sees dos. anh 4.5 2.14 0.77 
August 2....... Spillway on dam......... Blue Spring ranch.......... 10.0 1.5 0.6 
June29........ West ditch... a aaa. AO rt i aT. 7.0 6.0 2.09 
Beast AO Se re as QO i re ee 7.0 8.4 2.0 
June... ....... West Valley ditch........ Pecos, Text i i aon 6.0 9.0 12.0     
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Lobatos, Colo., rating talles....... Sat ese rere Ea 92-93 

Rio Grande near: Pecos River and Margueretta flume 

deseription i voli nin 50 neay: description. =... inn 91 

discharge... sii sea od 51 | Pecos River at and near— 

discharge, monthly. ..... So... 0.0. 52 Avalon, N. Mex.: 

gage helghtsl ooo. rr ois 51 deseription.. oi ou rnin ns 88 

rating table Louis oi i i 51 AISChAYEE. sli irl dies ia 88 

Logansport, Tex., discharge, monthly...............,. 89 

Sabine River at: gagehelghts. . ... oc etoile 89 

deseription. i. vie. les hii 24 ratingtalle.c  . iooa cei 

digoharge. Liv do TRE 25 Carls’ ad, N. Mex.: 

discharge, monthly... .....5..0.... 27 description... .o. ron iin ian aun ¢0 

gage heights... Jo ui via... 25-26 diseharge. i. oii ares 90 

rating table... od. oir ii 27 discharge, monthly... ......0...... 91  
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Pecos River at and near—Continued. 

Carlsbad, N. Mex.: 

Page. 

gage heights... cnt oie iT 00 90 

rating table... . 0... .. 0. 0h. 0 91 

Dayton, N. Mex.: 

description... Liha cli iin on 83 

QISChATER. oo iv ci seein Sie son ee 83 

discharge, daily...............00 0 84 

discharge, monthly... ........... ... 85 

gageheights. wo 0... i. visti. 84 

Fort Sumner, N. Mex: 

deseription:. i. . ts ire 79-80 

discharges... o.oo 80 

discharge; dally... ici... olin 81 

discharge, monthly... .........0.. . 81 

gage heights... .....c. cc caine 80 

Lakewood, N. Mex.: 

description... .. il rae. 85 

discharge... oo. 0 a a 86 

discharge, monthly. ........ cous: 87 

gage hola. J. oa bo sre 86 

rating tables. ........ la nn 87 

Moorhead, Tex.: 

descriptions ss ph ait evi nlite 95 

discharge. J. or rn a UR, 95 

discharge, dally... ....c.. 0. iin 96 

discharge, monthly ....... 5.0000 97 

gage helghts. o.oo iia se tm ee 96 

Pecos, Tex.: 

deseribtion: SL ost irra 91 

discharge. bu. co RR Ee he a 92 

discharge, monthly. ..... 0.00.0 93 

gage heights. Jos rs ata 92 

rating table... ooo ll ln nS nT 92-93 

Roswell, N. Mex.: 

description oii. pian n 81 

discharge... Lai ara, 82 

discharge, monthly... cone. sien 83 

gage helghts, ov. csi rl. oh vB 

Santa Rosa, N. Mex.: 

deseription, .. C. unisin si haanine sis 78 

discharge.......... aL Lt 78 

discharge, dally... ii. .cova a0... 79 

dischdrge, monthly. ....... 00k. 79 

gage heights... on inate 78 

Pecos River basin: 

QOSCHIPUION. « cd sn Pai alata saa las, 77 

Penasco River near— 

Dayton, N. Mex.: 

description... i vie oasis 103 

QISChAarge. ....i con: ise nte sth 103 

discharge, monthly. .......;.....0 0% 104 

gage heights... cic. cians 104 

rating table. cna ea ie 104 

Presidio, Tex., 

Rio Grande above: 

deseription. . coos... Tatiana iit 57-58 

BISCO. on le Sea enn 58 

discharge, daily... i. veuiaiianiie. 59 
discharge, monthly........:c...-... 60 

gage heighLs. (eis esnies ens 59 

Rio Grande below: 

description. Sac. on cise vies) 60 

discharge: ou a soo si co -. 60-61 

discharge, dally... 0 Lo Lalli 62 

discharge, monthly... . ll cise 62 

gageheighte. esate 61 

Price current meter, view of................ 16   

INDEX. 2 

R. 

| Rating tables, construction of. ............. 

Richmond, Tex., 

Brazos River at: 

deseription «iui oii Shi 

discharge, monthly... ....... 20. 

gage heights... co i dn i Ba 

rating table. coll ve, ean 

Rio Grande near— 

Brownsville, Tex.: 

deseription: io. an osiaaii 

discharge. ... oo is viii aia 

gage heights... ol rid Sr 

Del Norte, Colo.: 

deseription. lal dr atin i 

discharge... i. tC adie 

discharge, monthly...............0. 

gage heiohls.. road a Nand 

ratingtable. 2. oo all as. cin 

Devils River, Tex. (mouth): 
description. i. i oon die ini: 

dischayge.. ... o.oo ano oon 

discharge, dally......... 00-0 iii. 

discharge. monthly... ......... 0.0.0 

gage heights. oo coo. nh ol. waa 

Eagle Pass, Tex.: 

deseriptions or. anh al 
discharge... ..i..... 00 Nailin 

dischargs, dally. o.oo fh cisoa iid 

discharge, monthly... ....... 000. 

gagohelghts. . iu cone niliaias 

El Paso, Tex.: 3 

description. cL. lies si io tia, 

Aschargn 2. i RS i 

discharge, dally... . cui dads 

discharge, monthly........ x... 05 

gage height Coca iow ae 
Langtry, Tex.: 

deseription. rm iii 

ASOT ge. oT be 

diseharge, dally... . i. 000 dan 

discharge, monthly................. 

gage heights... ot. rion atdyl 

Laredo, Tex.: 

deseription... i. ..o i iivisn si sivas 

discharge... cin armani 

sage heights... ol or ss 

Lobatos, Colo.: 

description... os area a, 

discharge... ...oon si tensa il 

discharge, monthly... ... a0. 

gage heights... lini iene 

rating. table... . Si ia eee 

Presidio, Tex. (above): - 

deseription’.. .. Jaca ras iin Lg 

discharge... co fe th aa. 

discharge, dally... oo te ees 

discharge, monthly... oti lo rans 

gage heighEs te ace 

QERerIptioN. cca nn sane pn ronan 

discharge...... i a De rat a an 

discharge, dally... ... iii... 

discharge, monthly ......--.-. =... 

gage heights. i... Li oii ira, 

Roma, Tex.: 

deseriplion: -:.  c. t arenes bas 

AISOharge. il. sane ieee tees wera 

gage heights... cies danvsrnnsns



Rio Grande near— 

San Marcial, N. Mex.: 

deseription 0... Ci coi. 

discharge. 1 0.0. 0 re 

discharge dally... 0. on nin 

discharge, monthly... ............% 

gageheighte et rll cL vee. un 

Rio Grande basin: 

description: hin is i. ci sn and nes 

miscellaneous measurements... ........ 

Rio Salado near— 

Juerrero, Tamaulipas, Mexico: 

description... uli re ri cH 

QiSchargey. =... de dsl a 

gage heights. ooh ii irae, 

Rio San Juan near— 

Santa Rosalia Ranch, Tamaulipas, 

Mexico: 

deseriplion: >. ol... fo tos snn 

aiseharges oo lui lari i oi 

gage heights. | o... c.f asiniisi 

Riverside, Tex., 

Trinity River at: 

description»... a i ar a 

discharge, monthly «i. .0 soil, 

gage heights... o.oo nn ann. 

Roma, Tex., 

Rio Grande near: 

JeseripbiOn .. oss mira, 

FReNarge. on. es 

gagehelghts: © con loony 

Roswell, N. Mex., 

Hondo River at: 

description 

disehargeic ran Cir oS foo aa 

discharge, dally. ...... coo fowl 

discharge, monthly......... ....... 

gaps heights 1s, ii roan 

Pecos River near: 

description 

discharge. so toon oo i iii se U0 

discharge, monthly...............% 

gagehelghts. oo... 0 io. 000... 

Run-off, definition of 
computation.of cc... 0 iil) 

‘‘ Run-oft in inches,” definition of 

S. 

Sabine River at and near— 

Logansport, Tex.: 

description 

discharges. oon ia 

discharge, monthly 

gage heights 

rabing table. i. i ng Fa Tl 

Sabine River near— 

Longview, Tex.: 

description. 0 0 0 dni 

discharge, monthly 

gage heights 

rating table 

Sabine River basin: 

description 

8077—IRR 210—07——8 
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Page. | San Antonio, Tex., Page. 

San Antonio River at: 

52 | QeSerIptION 2... . ier oe si 45 

53 USC, oe is or ns 45 

54 | San Antonio River basin: 

55 description. uot vis So. 45 

54 | San Felipe Creek at— 

Del Rio, Tex.: 

47-49 deseription.. so: ota... 107 

108 discharge... cor Sai nail 107 

San Marcos, Tex., 

San Marcos River at: 

74 deseription.... oc... co co. 44 

74-75 discharges. coi 00 ian 44 

75 | San Marcial, N. Mex., 

Rio Grande near: 

deseriplion......o. a iv in 52 

discharge... .....o. co aru nak 53 

75-76 discharge, daily... ov 0 54 

76 discharge, monthly. .....0. 0 oul, 55 

77 gage heights... initio. a 54 

San Saba, Tex., 

San Saba River at: 

33 description... LoS aaa 0 40 

33 gage heights... i vip oti boli x, 40-41 

33 | Santa Rosa, N. Mex., 

Pecos River at: 

| descripbion’:. .. ism Tin A 78 

74 Aseharge. oo oii rade an 78 

71-72 discharge, dally... lui 79 

72 discharge, monthly........ ao... 79 

gage helghis wiv... eb Tht ni 78 

Santa Rosalia Ranch, Tamaulipas, Mexico, 

98 Rio San Juan near: 

99 deseription. o.. 00. Suis ad nk. 75-76 

99 discharge. ... oo. fleas dio nals 76 

99 gage heighis. . oo a ran 77 

99 | Second-feet per square mile, definition of... 10 

Second-foot, definition of................... 10 

81 | Single-point method of measuring discharge, 

82 description of..........c.i.. nm 18 

82 | Slope method of measuring stream flow, 

82 deséription of... ovis oui 13-14 

10 | Smith Branch at— 

19-22 Fullis ranch: 

10 discharge. vic. hs Sin vir 108 

Stewart, J. BR, workof. oo. i. on Ll 7 

Stream flow, measurement and computa- 

fone. ri a 13-22 

papersion, Histiof. ol oleae 9 

24 
25 T. 

27 1 Tables, explanationof...........c.0. oni. 10-12 

25-26 | Tamaulipas, Mexico. See Santa Rosalie 

27 Ranch. 

Taylor, T. U., work in ¢hargeof.. ......- 7 

Trinity River at— 
22-23 Dallas, Tex.: 

24 description 1: ef Slams a 29 

23 discharge. orc rii gr rr 30 

23 discharge. monthly. .......05... 0. 32 

gageheights.. oo. oon. 00 30-31 

22 ratingtable. sir Laan 32



114 INDEX. 

Trinity River at—Continued. Page. 

Riverside, Tex.: | Vertical-integration method of measuring 

description: 2. 7 0 adn Si rer 33 discharge, description of... .___. 

discharge, monthly. ................ 33 | Vertical velocity-curve method of measur- 

gagehelghts. J coo 0 clin 33 ing discharge, description of... 

. Ww. 

Uvalde, Tex., Waco, Tex., 

Leona River at: Brazos River at: 

description... .. 0. ui leat 47 description... ol Soo aaa 

discharge. loi ola Li al 47 discharge, monthly. ... 0...00. 0c 

Vv gage heighis. co... ub iv. 

: rating fable. 0 op ioe i 

Velocity method of measuring stream flow, Weir method of measuring stream flow, de- 

description of......... dtr 15-19 scriptionof....... loin   

Page. 

18 

34 

35 

34



CLASSIFICATION OF THE PUBLICATIONS OF THE UNITED STATES GEOLOGICAL 
SURVEY. : 

[Water-Supply Paper No. 210.] 

The publications of the United States Geological Survey consist of (1) Annual 

Reports; (2) Monographs; (3) Professional Papers; (4) Bulletins; (5) Mineral 
Resources; (6) Water-Supply and Irrigation Papers; (7) Topographic Atlas of 

United States, folios and separate sheets thereof; (8) Geologic Atlas of United 

States, folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publica- 
tion; the others are distributed free. A circular giving complete lists can be had 
on application. 

Most of the above publications can be obtained or consulted in the following 

ways: 

1. A limited number are delivered to the Director of the Survey, from whom they 
can be obtained, free of charge (except classes 2, 7, and 8), on-application. 

2. A certain number are delivered to Senators and Representatives in Congress, for 

distribution. 

3. Other copies are deposited with the Superintendent of Documents, Washington, 

D. C., from whom they can be had at practically cost. 

4. Copies of all Government publications are furnished to the principal public 

libraries in the large cities throughout the United States, where they can be 
consulted by those interested. 

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of 

subjects, and the total number issued is large. They have therefore been classified 

into the following series: A, Economic geology; B, Descriptive geology; C, System- 

atic geology and paleontology; D, Petrography and mineralogy; E, Chemistry and 

physics; F, Geography; G, Miscellaneous; H, Forestry; I, Irrigation; J, Water 

storage; K, Pumping water; L, Quality of water; M, General hydrographic investi- 
gations; N, Water power; O, Underground waters; P, Hydrographic progress reports; 

Q, Fuels; R, Structural materials. 

Series P.—The hydrographic progress reports contain the results of stream measurements. A 

report is issued for every calendar year, containing the results of data collected during that year. 

These reports were first published as a part of the Director's annual report or as a bulletin; they are 

now published as water-supply and irrigation papers. The following is a list, by years, of the publica- 

tions containing the progress reports of stream measurements (* means out of stock). A detailed 

index of these reports (1888-1903) is published as Water-Supply Paper No. 119. 

1888. Tenth Annual Report, Part IT *. 

1889. Eleventh Annual Report, Part 11 *. 

1890. Twelfth Annual Report, Part IT*. 

1891. Thirteenth Annual Report, Part I11I*, 

1892. Fourteenth Annual Report, Part IT *, 

1893. Bulletin No. 131 *. 

1894. Bulletin No. 131 *; Sixteenth Annual Report, Part IT%*. 

1895. Bulletin No. 140 *, 

1896. Water-Supply Paper No. 11 *; Eighteenth Annual Report, Part IV *, 

1897. Water-Supply Papers Nos. 15% and 16 #; Nineteenth Annual Report, Part IV *. 

1898. Water-Supply Papers Nos. 27* and 28%; Twentieth Annual Report, Part IV *. 

1899. Water-Supply Papers Nos. 35%, 36%, 37%, 38% and 39%; Twenty-first Annual Report, Part IV *, 

1900. Water-Supply Papers Nos. 47, 48, 49, 50, 51, and 52; Twenty-second Annual Report, Part IV. 

1901. East of Mississippi River, Water-Supply Papers Nos. 65* and 75%. 

West of Mississippi River, Water-Supply Papers Nos. 66 and 75%.



II SERIES LIST. 

1902. East of Mississippi River, Water-Supply Papers Nos. 82 and 83. 

West of Mississippi River, Water-Supply Papers Nos. 84 and 85. 

1903. East of Mississippi River, Water-Supply Papers Nos. 97 and 98. 

West of Mississippi River, Water-Supply Papers Nos. 99 and 100. 

1904. East of Mississippi River, Water-Supply Papers Nos. 121, 125, 126, 127, 128, and 129. 

West of Mississippi River, Water-Supply Papers Nos. 130, 131, 132, 133, 134, and 135. 

1905. East of Mississippi River, Water-Supply Papers Nos. 165%, 166%, 167, 168%, 169, 170, and 171. 

West of Mississippi River, Water-Supply Papers Nos. 171, 172%, 173%, 174, 175%, 176, 177, and 178. 

1906. East of Mississippi River, Water-Supply Papers Nos. 201, 202, 203, 204, 205, 206, and 207. 

West of Mississippi River, Water-Supply Papers Nos. 207, 208, 209, 210, 211, 212, 213, and 214. 

Correspondence should be addressed to 
THE DIRECTOR, 

UNITED STATES (GEOLOGICAL SURVEY, 

WasHINGgTON, D. C. 
SEPTEMBER, 1907, 

Oo
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