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SURFACE WATER SUPPLY OF THE NORTH PACIFIC
‘C0AST DRAINAGE, 1906.

J. C. Srevens, RoBerr FoLraxsBeEg, and E. C. L Rug,

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 is any other natural resource.
In the arid States the limit of agricultural development is deter-
mined 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 necessary additional water supplies for domestic and indus-
trial 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 facili-
ties 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, rail-
roads, and municipal 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 knowl-
edge of the flow of the streams and an understanding of the conditions
affecting that flow. This knowledge should be based on data showing

a The report contains information similar to that published in previous years under the title * Report
of Progress of Stream Measurements.”

5 The data presented in this paper have been collected as follows:

Columbia River drainage in Oregon and Washington, and Puget Sound and Pacific Coast drainages
north of the Oregon-California State line, by J. C. Stevens, district hydrographer, assisted by R. M.
Hall, Ivan Landes, W. C. Muldrow, and H. D. McGlashan; in cooperation in Oregon with John 1L
Lewis, State engineer, assisted by L. R. Allen, Ivan E. Oakes, and Percy A. Cupper.

Clark Fork drainage by Robert Follansbee, district hydrographer.

Snake River drainage in Jdaho and Wyoming by E. C. La Rue, district hydrographer.

The data have been prepared for publication under the direction of John C. Hoyt by R. II. Bolster,
Robert Follanshee, F. F. Henshaw, J. E. Stewart, and H. D. Padgett.

1



2 SURFACE WATER SUPPLY, 1906.

both the total flow and the distribution of the flow throughout the
year, in order that normal fluctuations may be provided for. As the
flow of a stream is variable from year to yvear 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 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 trust-
worthy 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 rec-
ord 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
precipitation, 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 ‘hese 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, ete. The list follows:

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

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

202. Surface water supply of the JTudson, Passaic, Ravitan, 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.)
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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.

206. Surface water supply of the Great Lakes and St. Lawrence River drainages, 1906.

207. Surface water supply of Hudson Bay and upper Mississippi River 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
drainage 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 the surface
water supply, published from 1901 to 1906.

Number of Water-Supply Papers conlaining results of stream measurements, 1901-1906.¢

1
1901. | 1902. | 1903.  1904. | 1905. ilQOﬁ

Atlantic coast of New England drainage ... ... UUSUR { ol sz el 124] 165 om
Hudson, Passaic, Raritan, and Delaware river drainages ... { g)g JL 82 97 l 125 166 202
Susquehanna, Gunpowder, Patapsco, Potomac, James, Roanoke, 65 82 97 :
s and Ygdkm river dra\nages _________________ I 75 83 98 } 126 | 167§ i 203

antee, Savannah, Ogeechee, and Altamaha rivers, and eastern 65

GulfofMemcodralna,ges.j..“.....“_....4.“._.' .............. { 75} 83 98 127 108 204
Ohio and lower eastern Mississippi river drainages............. { gg } 83 98 | 128 } 169 205
Great Lakes and St. Lawrence River drainages.................. v65 83 97 | 129 | 170 | 206
Hudson Bay and upper eastern and western Mississippi River { 2(5; g‘z gg | 128 171 207

Arainages. ... ...l e 75| 85| 100 || 130 1)
Missouri River drainage. ... ... ... .. oo iiiiiiiiiiiiii ) g)g } 84 99 [{ ig(l) 172 208
Meramec, Arkansas, Red, and lower western Mississippi river ’ 66 [ i

drainages......... SR T \ } 84 % 131] 173 209
Western Gulf of Mexico and Rio Grande drainages............. '{ o 84 9 [ 132 | 174 210
Colorado River drainage above Yuma. .......................... { r 85| 100 133 175 211

The Great Basin drainage................ooooiiiiiiiiiiaiiia.. 133 | 176 212

i
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The Great Basin and Pacific Ocean drainages in (alifornia, and « :
Colorado River drainage below Yuma.................... . { 851 100 { 134, 177 | 213
North Pacific Coast drainage 85| 100 135| 178 214

o 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
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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, 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
conserved and uniformly distributed on the surface. It is used for
comparing 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
approximately 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.
Gage-height table.
Rating table.
Table of monthly and yearly discharges and run-off.
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

S o



INTRODUCTION. 5

use the station, and they also give, as far as possible, a complete his-
tory 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, the name of
the hydrographer, the width and area of cross section, the gage height,
and the discharge 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 heights 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 calculations, as the computations made by the Sur-
vey 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
published 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
highest, 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 corre-
sponding 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 4, 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 sta-
tions, tables have been prepared showing the horsepower that can
be developed at various rates of flow, and the length of time that
these rates of flow and the corresponding horsepower are available.
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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.

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 sta-
tions 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 indicating
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 accurate
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 deep, 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.
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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.

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.

To calculate water power quickly: Se_e.-ﬁ:;_x_ﬁim_‘fgg‘p =net horsepower on water

wheel, realizing 80 per cent of theoretical power.

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
(Hydrographic 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; (3) those with
constantly shifting beds. In determining the daily flow special
methods are necessary for each class. The data on which the determi-
nations are based and the methods of collecting them are, however,
in general the same.
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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 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=cyR s. This has been
utilized by Kutter, both in developing his formula for ¢ and in deter-
mining the values of the coefficient n which appears therein. The
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 determining the flood dis-
charge 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
general conditions.

Weir methods.—When funds are available and the conditions are
such that sharp-crested weirs can be erected, these offer the best
facilities for determining flow. If dams are suitably situated and
constructed 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 character-
istics 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: () Sufficient height of
dam, so that backwater will not interfere with free fall over it;
(b) absence of leaks of appreciable magnitude; (¢) topography or
abutments which confine the flow over the dam at high stages;
(d) level crests, which are kept free from obstructions caused by float-
ing logs or ice; (e) crests of a type for which the coefficients to be used
in Q=c bk} or some similar standard weir formula, are known (see
Water-Supply Papers Nos. 180 and 200 2); (f) either no flashboardsor
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. Fur-
thermore, it should be so diverted that it can be measured, either by

a Water-Supply Paper No. 200 replaces No. 150, the edition of which has been exhausted.
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a welr, 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 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 conditions are
good, the cooperation of the owners or operators of the plant is still
essential if reliable results are to be obtained.

A gaging station at a weir or dam has the general advantage of
continuity of record through the periods of ice and floods, and the
disadvantages of uncertainty of coeflicient, to be used in the weir for-
mula 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 veloc-
ity 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 stations
for determining discharge by velocity measurements in order that the
data may have the required degree of accuracy. Their essential
requirements are practically the same whether the velocity is deter-
mined by meters or floats. They are located as far as possible where
the channel is straight both above and below the gaging section; where
there are no cross currents, backwater, or boils; where the bed of the

stream is reasonably free from large projections of a permanent char- . -

acter; and where the banks are high and subject to overflow only at
flood stages. The station must be so far removed from the effects of
tributary streams and of dams or other artificial obstructions 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 surface, bench
marks to which the datum of the gage is referred, permanent marks on
a bridge or a tagged line indicating the points of measurement, 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 sta-
tions are located at bridges if the channel conditions are satisfactory,
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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.

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 divid-
ing 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 revolu-
tions. The relation between the velocity of the moving water and
the revolutions of the wheel is determined for each meter. This
fating is done by drawing the meter through still water for a given
distance 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 prac-
tically all conditions.
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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 veloc-
ities and depths at various points of measurement the measuring
section is divided into elementary strips, as shown in fig. 1, and the
mean velocity, area, and discharge are determined separately for
either 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 accu-
rate 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, etc. 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 consid-
ering, 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
upon whether or not the bed of the stream is permanent.

For stations of 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 issome
standard weir formula. The coefficients 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
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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 veloc-
ity-area station are the results of the discharge measurements, which
include the record of stage of the river at the time of measurement,
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.

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 develop-
ment of these curves there should be, therefore, a sufficient number of
discharge 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.

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,

*
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however, best be located between and beyond the measurementsby
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 be either constant or increasing.

The determination of daily discharge of streams with changeable
bedsis 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,
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.

COOPERATION AND ACKNOWLEDGMENTS.

Special acknowledgments are due to John H. Lewis, State engi-
neer of Oregon, for cooperation in accordance with the provisions of
section 10, chapter 228 Laws of Oregon for 1905, “Hydrographic
and topographic surveys in cooperation with the United States Gov-
ernment,” which provides $2,500 annually for hydrographic surveys,
“such appropriations, however, being contingent upon the United
States Government making a like apportionment for such purposes
to be expended within the State.”

In 1906 the cooperative fund of $2,500 appropriated by the State
of Oregon was largely spent under the direction of the State engi-
neer in western Oregon, the Geological Survey retaining supervision
of the work and publishing the results without expense to the State;
but the Federal Survey, realizing the benefits to be derived by a
more extensive study of the water resources of the State than could
be accomplished by merely meeting the State’s appropriation,
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expended on hydrographic work in Oregon the sum of $5,533 during .
the calendar year 1906.

Assistance has been rendered or records furnished by the follow-
g, to whom acknowledgments are due:

The officers and employees of the United States Weather Bureau;
Corps of Engineers, U. S. Army; Meteorological Service of Depart-
ment of Marine and Fisheries, Canada; for climatological and hydro-
graphic data.

Oregon Railroad and Navigation Company; Southern Pacific
Company; Oregon Short Line Railroad; Northern Pacific Railroad;
Sumpter Valley Railway; and Columbia Southern Railway; for
transportation.

J. G. Kelley, Portland, Oreg.; Charles Gilman Hyde, University
of California, Berkeley; R. H. McKee, Seattle, Wash.; Frank C.
Kelsey and Williard Young, Portland, Oreg.; for results of meas-
urements and other hydrographic data, collected by them and fur-
nished gratis.

Deschutes Irrigation and Power Company, Portland, Oreg. ; Colum-
bia Southern Irrigating Company, Portland, Oreg.; Squaw Creek
Irrigation Company, Prineville, Oreg.; Lewiston-Clarkston Com-
pany, Clarkston, Wash.; Seattle-Tacoma Power Company, Seattle,
Wash.; Northwestern Gas and Electric Company, Pendleton, Oreg.;
Condor Water and Power Company, Tolo, Oreg.; M. W. Zindel,
Zindel, Wash.; and the citizens of Union, Oreg., and Sisters, Oreg.;
for voluntary observations of gage heights.

COLUMBIA RIVER DRAINAGE.

COLUMBIA RIVER PROPER.

DESCRIPTION OF BASIN.

Columbia River has its source in Columbia Lake in the east divi-
sion of the Kootenai district in British Columbia; thence it flows
northward to the fifty-second parallel of latitude, where it turns
sharply southward and flows through a series of arrowlike lakes,
crossing the international boundary line in the northeast corner of
the State of Washington, where it receives the Clark Fork. After
traversing the State of Washington it forms the boundary line
between Washington and Oregon and empties into the Pacific
Ocean at the forty-sixth parallel of latitude. The river is navigable
in long stretches throughout its entire course in the United States,
although, owing to rapids and falls, continuous navigation is not
possible.
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The Columbia and its tributaries drain a total area of 259,000
square miles, distributed as follows:

Areas in Columbia River basin.

Square

miles.
L0 o 55,370
Washington. . ... ... e 48, 000
Tdaho. . .o 81, 380
Momntana. . ... 25, 000
Nevada. oo el 5, 280
Wy Oming . . . iiiiiiiiio. 5,270
British Columbia. . ... .. ... ... 38, 700

The larger part of this area is arid or semiarid, the annual rainfall
varying from 10 inches in portions of Oregon and Idaho to 100
inches on the Cascade Range. The area is largely mountainous, and
the streams flow for the most part through deep canyons in the
basaltic formations characteristic of the Pacific Northwest. The
flood discharge of the Columbia at The Dalles has been estimated
at 1,000,000 second-feet and the low-water flow at about 40,000
second-feet.

The tributaries of the Columbia are of great importance, affording
good sites for the development of power and an abundance of water
for irrigation, which latter is extensively practiced in some of the
valleys, notably those of Umatilla, Yakima, and the upper portion -
of Snake River.

The basins of Naches, Boise, and Walla Walla rivers and other
tributary streams are described in connection with gaging stations
maintained on them.

On the Columbia proper but one gaging station—that at Pasco—
is maintained by the Geological Survey. Others, however, are main-
tained by the United States Weather Bureau at Riparia, Wenatchee,
Umatilla, The Dalles, and Vancouver, and by the United States
Corps of Engineers at Celilo, Cascade Locks, and Fort Stevens.

COLUMBIA RIVER AT PASCO, WASH.

This station was established October 15, 1904, at the bridge of
the Northern Pacific Railway, 1.2 miles from Pasco, Wash. The
conditions at the station and the bench marks are described in
Water-Supply Paper No. 178, page 13, where are given also refer-
ences to publications that contain data for previous years.
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Daily gage height, in feet, of Columbia River at Pasco, Wash., for 1906.

N

Day. Jan. | Feb. | Mar. | Apr. | May. [ June. ! July. | Aug. | Sept.| Oct. | Nov. | Dec.
|
|
oo .7 8.0 9.3 1.4 17.8 1 21.0 } 19.7 | 17.5| 12,9 1L.6| 1.0 | 1.8
2 7.7 8.1 9.21 12.2| 181 20.9| 19.7| 17.4| 12.8| 1L5| 10.8| 1L7
O 7.6 8.2 9.2 13.0| 185 } 2.8  19.7] 17.4| 12.8 | 1.4 | 10.8 | 1L6
S 7.6 8.2 9.2 13.0| 188 20.8' 19.7| 17.2| 12.8| 1L.3| 10.8 | 114
B 7.6 8.3 9.1 128| 19.2' 200" 19.7| 17.0| 12.7| 1L.2| 10.7 *‘ 11.3
[ .6 8.3 9.0 12.6| 19.3] 210! 19.7] 16.8| 12.7] 11.1| 10.6| 1L.2
T 7.5 8.2 9.0 12.6| 19.2) 21.1 19.7| 16.5] 12.7| 1L.0| 10.6] 11.1
8 7.5 8.1 8.9 13.0( 19.1( 2.1 19.8| 16.1( 126 10.9| 10.6 | 11.1
- 7.5 8.1 9.0} 13.4| 19.0| 210 19.9| 15.9| 12.6 10.9 | 10.7 | 1I.1
| (R 7.5 8.0 9.1 13.9| 19.0| 20.9| 20.1| 15.6| 12.5| 10.8 | 10.9| 11.1
1o 7.4 7.9 9.1| 14.4| 19.3| 20.8| 20.3| 15.4] 12.5| 10.7 | 10.7| 11.0
120 ... 7.4 7.9 9.2 | 14.4| 197} 20.8| 20.4} 15.3 | 12.8| 10.6| 10.8| 11.0
1Bl 7.4 7.9 9.2 14.3| 2.1} 20.9| 205 15.1| 13.2| 10.6| 10.9| 11.0
4.l 7.5 7.9 9.0 14.1] 2.3, 21.1| 20.6| 15.0| 13.5| 10.5| 11.4] 1.0
50l 7.5 1.9 89| 13.8| 20.3) 211} 20.6| 15.0| 13.7| 10.5| 14.0| 10.9
|
L 7.5 7.8 8.8 13.8( 20.2| 21.0| 206 150 13.7/ 10.5| 16.6| 10.8
7. . 7.4, 7.8 8.7 14.0 | 20.2 | 21.0| 20.5 15.0 | 13.5 10.5 17.5 10.6
18 7.4 7.8 8.4 14.3 | 20.1 21.1| 20.4| 15.0| 13.3| 10.5 16.3 10.6
9. 7.4 7.8 83| 14.6| 20.0 | 20.9| 20.2| 150 13.1| 10.6| 15.3| 10.5
20 ..l 7.4 8.0 83| 14.9] 20.0| 20.7| 20.0| 15.0| 12.8| 10.6| 14.0 | 10.4
2l 7.4 8.8 83| 151} 19.9] 20.5| 19.9 ) 149! 12.6| 10.6| 13.3| 10.6
22 i 7.4 9.0 8.3 | 153! 19.9] 20.11 19.7| 1471 12.4| 10.6| 13.1| 11.4
23l 7.3 9.2 83| 15.9] 19.9] 20.0| 19.4| 146 | 12.2| 10.6| 12.9| 11.4
4. .. 7.4 9.3 8.3 16.6 | 19.9 19.8 | 19.2| 14.4] 120 10.5] 12.8| 1L3
25 7.4 9.3 l 84| 17.2| 19.9| 19.5| 19.0| 143 | 12.0| 10.5| 126 113
2., 7.6 9.3 8.7 17.6 20.0| 19.5| 188 | 14.0 | 12.0| 10.4| 12.4| 11.4
27 7.8 9.3 9.4 17.61 20.2| 19.3| 18.6| 13.8| 119 103, 12.2| 11.7
b S 8.0 9.3 10.2| 17.5 1 20.8 | 19.3 | 18.4| 13.6| 11.8 | 11.2| 12.0| 1L7
29, ...l 8.0 |....... {10.9| 17.41 208} 19.3| 18.2| 13.4, 1L.7| 1L.7| 1L.9| 1L8
30 8.0 |. 1.3 17.5 20.8| 19.5| 180 | 13.2| 1L7| 11.4| 1L9| 116
FS 1 S 8.0 1n2 ... 210 {-.o.o..] 17,9 18.0 ....... 1Ll | ... ... 1.6
|

MISCELLANEOUS MEASUREMENTS.

_The following miscellaneous measurements were made on minor
streams directly tributary to Columbia River during 1906:

Miscellaneous measurements in Columbia River drainage basin in 1906.

. - Area of | Gage Dis-

Date. Stream. ‘ Locality. Width. | oot on,} height. | charge

| ! Feet. | Sq. ft. | Feet. | Sec.-ft.

September 10..' Eightmile Creek...... + The Dalles, Oreg. . ... fiiooioi]ommaaain|oeannaas a7
April 26....... Sandy River......... 3% miles southeast of Trout- | 202 1,320 |........ 3,050

| dale, Oreg.
July 27.... ... ... [ L TR P O 180 74| v1.18 703
August3ie.. . |..... [s (o P Salmon River post-office, 88 154 1.15 397
reg.
September 1...]..... do.. il Troutdale, Oreg............. 178 750 | b1.55 475
September 30..|..... [ (o P do 183 844 | d4.87 688
September 27. .| Still River........... SW,.1sec. 13, T.38,R.7E.; 20 22 ... 53
August 31..... Salmon River........ S%mon River post-office, 71 17 | i 120
reg. |
September 27. .| Zigzag Creek......... NE. }sec. 17, T.8S,R.7TE.| 22 14+ €2.80 44
September 1...| Bull Run Creek...... Above Portland waterworks 7 183 ... 93
pipe intake.

September 1...|..... L do. . 74 77 oo 110
June30........ Bull Run Creek pipe..| Headworks..... 14.5 52 1 ... 38
September 1...|..... Ao & o 14.5 46 | ... 28

a Estimated.

b Below top portion of lower section of bridge caisson, right bank.
¢Below junction of Salmon River.
d Below top of bridge caisson, left bank, downstream side.

e Relow nail in alder on south bank 20 feet upstream from footbridge.
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CLARK FORK DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Clark Fork? rises on the eastern slopes of the high mountain
ranges that form the boundary between Montana and Idaho. It
flows northward, northwestward, and again northward as it crosses
western Montana, northern Idaho (through Lake Pend Oreille),
northeastern Washington, and a few miles into British Columbia,
then turns somewhat abruptly westward and southwestward and
joins the Columbia near Boundary station on the Spokane Falls and
Northern Railroad.

To the river thus described various names have been applied in
the past and are probably still used locally. The northward-flowing
section above the town of Missoula has been known as the Bitter-
root, the section between the junction of Hell Gate and Big Black-
foot rivers and Lake Pend Oreille has been called the Missoula, and
the stretch of the river below its exit from Lake Pend Oreille has
been called Pend Oreille River. These names, as well as Silver Bow,
Hell Gate, and Deer Lodge, have been superseded, a recent decision
of the Board on Geographic Names applying Clark Fork to the
stream continuously from the head of the Bitterroot to the mouth
of the Pend Oreille.

CLARK FORK® NEAR GRANTSDALE, MONT.

This station was established April 25, 1902. It is located on the
highway bridge 2 miles southwest of Grantsdale and 5 miles south-
west of Tamilton, Mont. Length of chain in 1906, 23.25 feet. The
bench mark is the northwest bolt in the northwest abutment of the
bridge; elevation above gage datum, 19.36 feet. The conditions at
this station and the bench marks are described in Water-Supply
Paper No. 178, page 21, where are given also references to publica-
tions that contain data for previous years.

Discharge measurements of Clark Fork near Grantsville, Mont., in 1906.

1

" Area of | Gage , Dis-

Date. i Hydrographer. ‘ W 1dth.i section. | height. \ charge.
l )

‘ Sq. ft. | Feet Sec.-ft.
Morse and Edson._................... e 72 403 2.26 798
PG EASON . Lo e 567 3.27 1,970
R A0 .. 744 4.10 , 830
v Morse and Richards.. 486 2.95 1,460
August 11 ¢ ... | R. Richards...._..... 57 1. 34 I 99
1.24 114

September9c . ] ..... doaiiii : ; 56
P -

‘Clark Fork; river in Idaho, Montana, and Washington. (Not Bitter Root, Bitterroot, Clarke,
Clarks River, Deer Lodge, Deerlodge, Hell Gate, Hellgate, Missoula, Silver Bow, nor Silverbow:)
itds Report U. 8. Board on Geographic Names, Washington, 1907, p. 51.
Station formerly known as Bitterroot River near Grantsdale, Mont.
¢ Measured by wading.
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Daily gage height, in feet, of Clark Fork near Granisdale, Mont., jor 1906.

] | i

Day. 1 Jan. | Feb. | Mar. ) May. { June. \ July. | Aug. \ Sept. ‘ Oct. | Nov. | Dec.

SN . i P — _
1.8 1.5 1.6 | 2.33 3.3 3.6‘ 3.0‘ 1.4 ].3‘ 1.4 2.1 2.15
1.8 1.5 1.6 2.25 3.2 3.5 3.0, 15 13 14 2.0 2.15
1.8 J 1.5 L6{ 215 3.4 3.9 3.1 1.4 1.3 1.4 2.0 2.1
1.8 1.7 1.6 | 1.95 3.8 4.0 3.1 1.3 1.2 1.4 2.0 2.1
1.8 1.7 1L.6| 1.9 3.6, 40 3.0 1.3 ‘ 12| L5 1.9 2.1

! N .
1.8 16| 1.6] 225 35] 41 30f 16’ 2] 15 | L9 i 2.5
1.8 1.6 1.6 2.35 3.5 3.9 3.0 1.5 1.2 1.5 1.9 2.4
1.8 1.5 1.6+ 2.35 3.7 / 3.7 2.9 1.4 1.2+ L5 295  2.35
1.9 1.8 1.7 2.45 3.8 3.3 281 13. 1.2 1.5 2.7 2. 35
1.9, L8 ].7[ 2.45 1 4.0 4.0 .‘2.8‘ 1.3 1.2 1.5 2.5 ‘ 2.3
1‘9‘ 1.8 ZXJ 2.35l 4.2 4.3 2.“‘ 1.2 1.‘2‘ 1.5 2.4 ' 2.3
2.3 1.8 2,51 2.35 4.2 441 26 1.3 1.3 L5 3.0 2.25
23 17| 25 225 43 41| 25 12 13 13 | 41 22
2.3 L7 2.5 2.25 4.1 401 2.4 Lol 13 1.5 4.6 2.1
2.3‘ 1.6 2.5 2.55 4.0 ?9) 2.3 1.2 L.’)‘ 15 (}.02‘ 2.0%

i
23‘ 1.6 2.5 2.55 3.81 3.7 2.2 1.2 1.5 1.6 5.0 2.15
1.8, 1.6 2.5 2650 3.7, 3.6' 21 1.2 1.5, 175 4.05 | 2.15
1.7 L5 2.3 2.65 36 35 2.2 L2} L5 1.7 3.55 ) 2.1
1.8, L5 2.2 2.65 3‘4r 3.4 2.1 L2, L&| 1.7 3.25‘ 2.1
1.8 1.6 2.0 275 3.3 3.3 2.0 L1 1.6 1.7 3.0 2.1

4 3
L8| 16| L&) 305, 35 32 19 L1 1o LG| 27 22
1.7 1.6 1.8 3.45 3.4 3.1 1.9 J‘ 1.3 1.6 | 1.6 2.6 2.25
1.7 1.6 1.8 | 3.85 3.4 3.0 1.9 1.4 1.6, 1.65| 2.5 2.25
1.7 1.6 1.7 4.15 3.5 3.0 r 1.8 1.4 1.5 1.65 1 2.35 2.2
1.6 1.6 2.1 3.8 4.0 3.1 L7 L5 1.5 1.7 2.3 2.2
t 1

1.6' 1.6 2.0 3.45[ 4.3 3.2 1.7 L6y 15| L9 2.3 2. 25
1.6 1.6 2.0 3.25 441 3.3 13 sl 15| 29 2.25 | 2.3
16l 16 20| 32 48[ 38| 15| 14| L4 27 | 22| 2.3
1.6 ....... 2.0 3.3 4.0 3.5 1.3 140 1.4 2.5 2.2 2.25
1.6 ..., 2.0 3.3 ’ 3.9 3.4 1.4 L3, 141 2.4 2.15 | 2.35
1.5 2.2 I38 ... 13 13 ... 2.2 |e.... 2.4

Note.—Ice conditions January 12 to 17 and February 9 to March 21. o

Rating table for Clark Fork near Grantsdale, Mont., for 1906.
Gage Dis- Gage Dis- ]“ Gage Dis- Gage Dis- ‘ Gage Dis-
height. | charge. | height. | charge. height. | charge. , height. charge. helght charge.
ec.ft. i Feet. | Sec.fi.

|

Feet. | Sec.-ft. J“ Feet. J
1,020 3.20 J 1.825 i 3.90 ! 3,005

|

T
Feet. | Secft. || Feet. | Secft. |
1.10 60 | 1.80 395 | 2,50
1.20 80 | L9 40 (| 260 | 1,120 I 330 | 1,965 I 400 3,215
1.30 10 || 200 550 || 270 | L1225 | 340 | 2105 i 420 | 3,660
1.40 130 || 210 635 { 280 | 11335 | 350 1 2265 | 4 | 4110
1.50 200 | 220 72 | 290 | 1450 | 3.60 | 2,435 ]
160 20 | 2.30 820 || 300 | 150 I 370 | 2615 w
1.70 325 | 2.40 920 1| 310 | 1695 || 380 | 2,805

1

NOTE —The above table is apphr-ablv on]y for open channel conditions. It is based on 17 discharge
measurements made during 1904-1906 and is well defined.
Monthly discharge of Clark Fork near Grantsdale, Mont., for 1906.

[Drainage area, 1,550 square miles.]

Discharge in second-feet. Run-off.
7 —  Totalin |- — - ————
Month ! .

Maximum. | Minimum. i Mean. , 2cre-feet. ngl Ltnl%er I;ﬁgﬁ}elsm

Januarye... .. .. ... ... . ... 470 200 359 22,100 0.232 0.27
February 1-8. . . 325 200 246 3,900 .159 .05
March 22-31... 725 325 522 10, 400 . 337 .13
April.......... 3,550 | 510 1,370 ‘ 81, 500 . 884 .99
May........... 4.110 | 1,825 2,800 ' 172, 000 1.81 2.09
June......._... 4,110 | 1,570 2,540 151, 000 1.64 1.83
July........... 1,700 ‘ 110 866 J 53,200 . 559 .64
August....__.. 260 60 ‘ 127 7,810 . 082 .09
September..... 260 80 157 : 9, 340 .101 1
October....... 1,450 150 336 23, 700 249 .29
November. .. .. 8,100 470 1,650 98, 200 1.06 1.18
December-...............oo. 1,020 ; 592 750 46. 100 L484 .58
The period. ... ... ! ,,,,,,,,,,,, . [ 679,000 |....ooiiion [T

e Discharge estimated J fifluary 12 to 17.

NoTe.—Values are rated as follows: January to March and August to October, good; remainder of
the period, excellent.
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CLARK FORK ¢ AT MISSOULA, MONT.

This station was established July 10, 1898, at Higgins Avenue
Bridge, Missoula, Mont., but was removed May 27, 1899, to the bridge
of the Bitterroot Valley division of-the Northern Pacific Railway,
about one-half mile downstream. The conditions at the station
and the bench marks are described in Water-Supply Paper No. 178,
page 16, where are given also references to publications that contain
data for previous years.

Discharge measurements of Clark Fork at Missoula, Mont., in 1906.

(- Area of | Gage | Dis-
Date. Hydrographer. |W1dth. section. | height. | charge.
U \ - .
' peet. | Sq.ft. | Feet. | SecHt.
April6......... Morse and Edson. .. .....oviiiiiieeeaaiana. | 195 833 3.43 1,750
April6............. LS T 195 813 3.45 1,650
April 26. ... .. G.EdSOn. ..o 275 1,250 4.90 4,230
June6..........|..... 0 e et i iiieiiaaiaaes 306 1,480 6.08 7,370
July 6.......... Morseand Richards...... .. .. .. ... . ...... 172 912 4.13 2,690
August 10...... R.Richards.. ... i iiii i ! 162 715 3.08 1,070
September 8. _.|..... L L T PSR | 137 699 2.77 1,050
September 19.. .| Grover and Follansbee. . ._._..._. ... . ... ... 162 733 3.07 1,050
October 15..... Richards and Follansbee. ...........c.c..ccoo. l 162 723 2.93 972

Daily gage height, in feet, of Clark Fork at Missoula, Mont., for 1906.

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

3.30 | 2.80) 4.12| 4.52] 570] 4.70) 3.08) 3.05| 2.85| 3.25) 3.60

3.30 | 2.68 ) 4.18| 4.50| 560 | 462 3.02| 3.00 | 2.90 | 3.20 | 3.60

3.35| 2.60| 378 | 458 565| 462 3.00| 3.00| 2.90 | 3.20| 3.60

3.35| 2.65| 3.50| 4.80| 5.72| 4.48) 3.00 | 3.00| 2.85) 3.25| 3.62

3.35| 270 | 3.42| 485 | 595| 432 3.00| 298| 290 3.20 | 3.78

3.35| 2.80} 3.45| 480 6.02 4251 3.00| 2.90! 2.90 3.20 | 3.70

3.35| 2.90| 3.60| 4.65| 6.12| 410 3.00 | 2.8 | 2.90 | 3.22| 3.72

3.35| 2.95| 3.70| 462! 595 4001 3.10( 2.78! 2.90| 3.45! 3.75

3.35) 2.95| 3.75) 4.75| 580! 3.981 3.15) 2,78 | 2.85| 3.60| 3.70

3.35| 2.95| 3.72| 480 572 3.95| 3.15| 2.75| 2.85| 3.60| 3.65

3 3.35| 2.95| 3.68| 5.00| 572 3.8 | 2.95| 2.85| 2.90| 3.65| 3.68
3 3.35| 2.95| 3.62| 525| 572 3.80| 2.95| 2.85| 2.90| 3.60| 3.75

3 3.35| 295! 3.58! 5.38| 578 3.72| 3.00| 2.85| 2.95| 3.68| 3.80
3 3.35| 2.95| 3.52| 5.40| 578 3.60| 3.05| 2.90| 2.95| 420 | 3.68
.20 | 3.35| 2.95| 3.52| 530 | 562 3.65| 3.00{ 3.18| 295! 500 3.48
3.20 | 3.35)| 2.95| 3.60| 5.30| 5.48) 3.70 | 3.00' 3.32| 295, 518 | 3.45
3.20 1 3.35| 315 372| 5.15| 5.60 | 3.62| 2.92 3.22| 3.05 515| 3.48
3.20| 335! 3.25| 3.80| 500| 550 3.58| 2.82 3.08| 3.08| 470 | 3.58
3.25 | 3.35) 3.25| 3.88) 48| 528} 3.50| 2.82; 3.10| 3.10 | 448} 3.70
3.25| 3.35| 340 3.90| 48 | 510 | 3.45| 2.80 [ 3.05| 3.15] 428 3.68
310} 8.35) 3.40| 400 480) 502| 3.401 2.78) 3.08) 3.10| 435, 3.65
3.30 | 2.90| 3.30| 425! 48| 498 | 3.40| 275 3.05| 3.05 | 4.22 | 3.60
3.30 | 2.8 3.30 | 4.55| 490 | 49 ; 3.35| 310| 3.00| 3.056 415| 3.60
3.30 1 270 ) 3.98) 490 4.00) 4.80) 3.30 3.25) 2.98,; 3.05) 402 3.60
3.30, 2.60 | 3.95. 500 498 478 | 3.22| 3.28| 2.92| 3.05| 400 | 3.65
3.30 | 2.80| 435! 483) 498 | 470| 3.20| 3.35) 295 3.22| 3.98| 3.75
3.30, 2.80| 425| 480! 510 460 3.12| 3.30| 2.95) 3.30| 3.70| 3.80
3.30 | 2.80| 3.95| 475 530 470 | 3.10| 3.22| 295| 3.25| 3.60| 3.80
3.30 [cennnnn 3.90 | 470! 555| 480 ) 3.10] 3.15) 290 3.25) 3.70 | 3.75
3.30 |-aenen- 3.85| 462 578 478 3.10] 3.10| 2.90| 3.25| 3.60| 3.70
3.30 [....... 3.92 1. ...... 5.75 |....... 3.10; 3.08 |.-..... 3.25 |....... 3.60

Note.—Ice conditions January 2 to February 19 and March 10 to 24. There was no ice during
December.
a Station formerly known as Missoula River at Missoula, Mont.
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Rating table for Clark Fork at Missoula. Mont., for 1906.

Gage Dis- | Gage ' Dis- H Gage | Dis- “ Ga e ‘ Dis- l Gage | Dis-
height.i charge height. charge hexght charge I helg t. | charge. “height. charge.
| i I
Feet. Secft. | Feet. | Secft. || Feet. Sec.ft. ! Feet. ‘ Sec.ft. } Feet. | Secft.
2. 50 730 ‘ 3.30 1 L4400 410 2,600 | 490 | 4,230 | 560 | 5990
2.60 ‘ 810 3.40 . 1,560 T 420 | 2,790 5.00 | 4,460 5.70 6,270
2.70 | 3.50 | 1,690 | 430 2970 510 | 4700 } 58 | 6
2.80 950 ( 3. 60 / 1,830 || 44071 3,160 520 | 4950 || 590 | 6840
2.9 1,030 || 3.70 1,970 4.50 T 3,360 5.30 , 200 6.00 7,130
3.00 1120 | 3.80 ' 2,120 ‘ 460 3,570 | 540 | 5460 ' 6.20 | 7,740
3.10 1,220 3.90 2,280 ‘ 4.70 3,780 ‘ 5.50 5720 || 6.40 8,370
320 ; 1330 ’ 100 2a0 | 4s wow | i |
' I

Nore.—The above table is applicable only for open-channel conditions. It is based on 9 discharge
measurements made during 1906 and is well defined between gage heights 3.5 feet and 6.0 feet. Below
gage height 3.5 feet the table is only fair.

Monthly discharge of Clark Fork at Missoula, Mont., for 1906.

[Drainage area, 5,960 square miles.]

Discharge in second-feet. Run-off.

0 Total in |—————F———

Month. ! acre-feet. | Sec.-ft ‘D i
. . - : ~ft. per Depth in

. Maximum. | Minimum. ' Mean. sq. mile. inches.

| |

February 20-28........... R 1, 500 810 r 1,060 18, 900 0.178 0.06
Marche._._._... . 3,060 810 1,480 91, 000 .248 .29
April. .. i 4,460 1,590 2, 560 152,000 430 48
May.....oooooiiiiiiii. . 6,490 3,360 4, 510 277,000 757 87
June... ... ...l N 7,490 3,57 5,510 328,000 924 103
July. oo ... . 3,780 1,220 | 2,060 127,000 346 40
August. ... ...l . 1,500 915 1,170 71,600 196 23
September. ... ... ... . 1, 460 95 | 1,100 €5, 500 185 21
October.................. . 1,440 990 1,150 70, 700 193 22
November..... I . 4,900 1,330 2,360 140, 000 396 44
December._. ... . .. ... i 2,120 1,620 1,920 118, 000 322 37
The period................. L P e : 1,460,000 |......oooiifiieiiiias

a Open channel ratmg applied March 10 to 24.

N gTE.—Values are rated as follows: February, March, and August to December, fair; April to July,
good.

STILLWATER RIVER NEAR KALISPELL, MONT.

e

Stillwater River rises in the northern part of Flathead County and
flows southeast through several lakes into Flathead River.

The gaging station was established September 25, 1906. The
gage is located at the Reiter wagon bridge, 2 miles from Kalispell.
The flow is controlled by dams above. The measuring section is
below the mouth of Whitefish River and includes the flow of that
stream. The intake for the city waterworks is between the mouth
of Whitefish and the gage. Owing to the extreme sluggishness of the
Stillwater above the mouth of the Whitefish, it is impossible to make
measurements; hence the flow of the former is obtained by sub-
tracting the flow at the Whitefish station from that at this station.
This gives the amount available for irrigation.

Discharge measurements are made from the bridge or may be
made by wading at low stage.

The gage, which is read morning and evening by W. H. Reiter, is
a staff, fastened to the upstream end of the bridge pier. The bench
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mark is a spike in the piling which is the upstream edge of the pier
on which the right end of the right truss rests; it is 3 feet above the
ground and is driven horizontally; elevation, 4.74 feet above gage
datum.

Discharge measurements of Stillwater River near Kalispell, Mont., in 1906.

- y N ] Area of Gage Dis-
Date. Hydrographer. Width. section. | height. | charge.

Feet. Sq. ft. ) Feet. Sec.-ft.
90 305 142

September 25.. .| Follanshee and Wade. ... ... ... .. 1.64
October 2...... Follansbee and Richard 98 | 309 1.52 125
November 22a¢.| R, Richards....... ... ... .. .. ..., 67 . 107 2.12 322

a Measured by wading.

Daily gage height, in feet, of Stillwater River near Kalispell, Mont., for 1906.

] i !
Day. !Sept.| Oct. | Nov.| Dec Day. |Sept. Oct.|Nov. Dec.' ept.| Oct. | Nov. | Dec.
— [N — - - ,iff*, i -— —_—
1.. 1.95 | 1.50 | 2.58 95 170 | 1.70 | 23 ... ... 1.85 ' 1.75 | 2.10
2.. 4 L80 | 2.02 | 2.50 A1 175 | 1,96 |24 L. 1.82 ) 1.65| 1.80
3.. . 2.10]2.20 | 2.50 .21 1.85 | 2.32 651 1.35|2.30 ] 1.68
4 4185 | 145 | 2. 71 12.05 | 2.28 60 | 1.92 | 2.75 § 2.05
5. 170 | 2.00 J 2. .70 1 3.25 1 2,28 72 12,22 270 | 1.55
6. J 168 ' 2.05 1 2 .56 13.05 | 2.28 951 2.15]265| 1.95
7. | L36, L70 1. .56 2.95 | 2.30 321 195, 2.62| 1.70
8 .. | 1.31] 1.60 | 1. .60 | 2.3212.25 40 1.38 1 2,58 1.70
9. J L9 | 1.35 | 1. 512,021 2.25 | 3. ..., 1.98 |...... 1.58
10. 1,861 2,00 § 1. .28 | 2.00 | 2.20
) 2 SN P 1.60 | 1.90 | 1. .15 2.00 | 2.20

NoTe.—The flow of this stream is controlled by dams.

Rating table for Stillwater River near Kalispell, Mont., for 1906.

Dis- " Gage

Dis- | Gage

Gage ‘ Dis- | Gage 4 Dis- | Gage ‘ Dis-
height.\ charge. | height.| charge. | height.| charge. height.\ charge. height.' eharge.
! 1 1
! Feet. ‘Sec‘-ﬂ. Feet. | Sec.—ft.  Feet. | Sec~ft. || Feet. | Sec-ft. | Feet. | Sec.-ft.
l 1.10 67 1.60 140 2.10 310 2.60 670 3.10 ' 1,200
1.20 77 1.70 163 ‘ 2,20 370 | 2.70 760 ‘ 3.20 1,320
1.30 | 89 1.80 190 2.30 . 430 |' 2.80 860 | 3.30 1,450
1.40 104 1.90 | 220 | 240 | 500 2.90 970
vso | 120 | 2000 L0 250 580 ‘ ‘ |
|

3.00 | 1,080

NoTe.—The above table is applicable oniy for open-channcl conditions. It is based on 3 discharge
measurements made during 1906.

Monthly discharge of Stillwater River near Kalispell, Mont., for 1906.

Discharge in second-feet. ‘

| Total i
Month. - Y T — otalin
| Maximum.| Minimum. | Mean | acre-feet.
. e —

September 25-30. ...._... .. ... ... e 500 140 274 3,260
October. ...... .. 382 72 178 10,900
November. .. 1,380 95 410 24,400
DeCOMDET . . ..ot ' 658 136 327 | 20,100
The PeFIOd -« oot it e e i ‘ 58,660

NoTE.—Values are rated as follows: September, October, and December, good; November, fair.
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WHITEFISH RIVER NEAR KALISPELL, MONT.

Whitefish River rises in the central part of Flathead County and
flows south into Stillwater River above the gaging station on that
stream.

The gaging station was established September 24, 1906. It is
located at the Tetrault wagon bridge 10 miles from Kalispell and 6
miles from Columbia Falls. There is a dam at the outlet of the lake
which feeds the river, and consequently the flow is wholly controlled.

The channel is straight for 500 feet above, and 200 feet below the
station. The banks are high and are not likely to overflow. The
bed of the stream is composed of gravel and is permanent. There is
one channel at all stages.

Discharge measurements are made from the wagon bridge or may
be made by wading at low stage.

The gage, which is read daily by F. R. Miles, is a staff fastened to
timber abutment 200 feet upstream from the bridge, on the left
bank. The bench mark is a black paint spot on a bowlder on the
right bank, near the water’s edge and directly downstream from old
timber abutment; it is marked “U. S. G. 8. B. M."”’; elevation, 3.02
feet above the gage datum.

Discharge measurements of Whitefish River near Kalispell, Mont., in 1906.

Date. Hydrographer. ‘Width, Area of ' Gage Dis-

section. | height. | charge.

Feet. | Sq.fi. | Feet. | Secft.
106

September 24a.! Wade and Follansbee. ... ....... ... 99.7 2.28 126
October 220. . .| Follansbee and Richards...................... 26 19.1 1.35 14.8
November 22b.] R. Richards...... ... ... .. ..cccociiiiaaaaot 32 25.0 ¢ 1.70 15.9

aMade at bridge. bMade by wading.

Daily gage height, in feet, of Whitefish River near Kalispell, Mont., for 1906.

Day. Nov. Nov. | Dec. Day.

Dec
2.95
2.95 ¢
.1 2.9
2.85
2.8
2.65
1.65

CROW CREEK NEAR RONAN, MONT.

Crow Creek rises on the western slope of the Mission Range and
flows westward across the Flathead Reservation, emptying into Clark
Fork.

The gaging station was established September 21, 1906. It is
located at the highway bridge on the stage road from St. Ignatius
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to Ronan, 4 miles south of Ronan. The station is several miles
below the canyon.

The channel curves sharply to the right immediately above the
station, but is straight for 200 feet below. The banks slope back
gradually from the water’s edge. At all stages except extreme flood
the water will all pass beneath the bridge. The current is sluggish.
The bed of the stream is composed of fine gravel.

Discharge measurements are made by wading at a section either
above or below the bridge. At high stages measurements may be
made at the bridge.

The gage, which is read morning and evening by Mrs. Alphonsine
MecIntyre, is a staff fastened to the upstream end of the bridge pier.
The bench mark is a spike driven horizontally 2 feet above the ground,
in the northeast corner of a log building, 50 feet downstream from
the gage, on the left bank; elevation, 10 feet above the datum of
the gage.

Discharge measurements of Crow Creek near Ronan, Mont., in 1906.

1
| - Area of Gage Dis-
Date. | Hydrographer. ’ Width.| Sootion. height. | charge
\ Feet Sq. ft. Feet. Sec.-ft

September 20a.| Wade and Follansbee. .. .................. ... 33 56.5 1.00
October 188 .. .| Follansbee and Richards .. 28 28.9 1.15 35 7

November 196, R. Richards...................ooooiiioot 28 39.0 1.86 73.8

aMade at bridge. 5 Made by wadifig.
Daily gage height, in feet, of Crow Creek River near Ronan, Mont., for 1906.

T Ag‘r‘ B I R Ty T !:‘ T . ’—"

Day. ‘ Sept.| Oct. Nov. | Dec. | Day. ‘ Sept Oct. Nov Dec. | Day. Sopt Oct. Nov.| Dec
| '

D \—\— _#‘I o
1...... ‘ ...... 0.9 1.0 1.25 12............ 1.0 ! 1.3 | 1.0 ,I 22...... ‘ 1.0 i .0 | L5 1.1
2.. 4.9 1.0 . 1.2 | S 1,050 1.6 | 1O i 23...... ".95 1 1.0 ! 1.45| 1.05
3.. g2 1.0 (115 | 14 ... ooo.. 1.0 | 1.8 | 1.05 24...... .9 L0 L4 il
4.. 115 1.0 1115 15, ... ... 1.0 "2.2 1.15 4 25...... .9 1.0 1.4 ...
5. 1O 1.0 | L15 | 160 ... ..., 1.1 | 2.05(1.05: 26...... VL9 115 125 1.6
6. Lo 1.0 1.1 ) 1.1512.2 1o w27 ... .9 1.3 L1 1.4
7.. RRNI 1.0 1.05 | 18............ 1.2 |20 1.0 i 28.. 1.0 1.2 L2 1.35
8.. . 1.0 1.3 | L1 19 .0 f1.1 1.9 1.0 i 29 ... ‘ .95 1.2 1.2 1.3
9.. . LO 1.3/ 11 200 ... ... 1.05 1.8 '1.0 30...... i 9 L1 1.2 1.3
10.. L0 1.3 | 1.0 21...... 1.0 1.0 1.6 | 1.0 3. L1 1.2
11 1.0 ‘ 1.3 | 1.0 | ‘ ‘ ‘ ‘

; |

Rating table for Crow ('reck near Ronan, Mont., for 1906.

Gage Dis- |l Gage Dis- Gage | Dis- Gage Dis- Gage Dis-
height. | charge. | hel"ht charge. || height. | charge. | height. | charge. i height. | charge.
Feet. | Sec.-ft f‘ Feet. | Sec.ft. '| Feet. | Secft. | Feet. | Sec—ft. || Feet. | Sec.Ht.
0.90 22 ' 1.40 | 48 1 1.80 71 2.20 9 || 2.60 126
1.00 27 I+ 1.50 53 11 L9 76 2.30 103 1 2.70 134
1.10 32 1. 60 59 | 2.00 82 2.40 110 2.80 143
1.20 37 | 170 65 2.10 89 2.50 18 || 2.9 152
1,30 ‘ ! ’ | ! |
|

It is based on 3 discharge

NoTte.—The above table is applicable only for open-channel conditions.
measurements made during 1906 and is not well defined.
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Monthly discharge of Crow Creek near Ronan, Mont., for 1906.

‘ Discharge in second-feet. ‘ .
Month. ! i Total in
)Maxxmum Minimum. | | Mean. ! acre-feet.
- = —r |
September 21-30 7 2' 239 \ 474
October._..... 42 22 29.9 1 1,840
November. . 156 27 515 3. 060
December. .. ... .. i 59 27 34.2 2,100
The PeTiOq . . ...t et e e e ! 7,470
:

Note.—Values are only approximate on account of the small number of measurements.
MISSION CREEK NEAR ST. IGNATIUS, MONT.

Mission Creek rises on the western slope of the Mission Range and
flows across the Flathead Reservation into Clark Fork.

The station was established September 21, 1906. It is located oppo-
site the home of A. A. Booke, 1 mile downstream from St. Ignatius.
There are a few small ditches diverting water above the gage.

The channel curves both above and below the station. The right
bank is low and liable to overflow; the left is high and will not over-
flow. The current is swift. The bed is composed of gravel and is
permanent. There is one channel at all stages.

Discharge measurements are made from the footbridge to which
the staff gage is attached. The gage, which is 6 or 8 miles below the
canyon, is read morning and evening by Mrs. A. A. Booke. The bench
mark is a large spike driven horizontally in a pine tree 27 feet back
of the gage on the left bank, below a blaze in the tree and 1 foot above
the ground; elevation, 7.05 feet above the gage datum.

Discharge measurements of Mission Creek near St. Ignatius, Mont., in 1906.

T = —_
Wldth\ Area of Gage } Dis-

Tl section. i height. | charge.

Date. Hydrographer.

Feet. Sg. fi. } Feet. Sec.-ft.
September 21._.| Wade and Follansbee__ ... ... ... ... ... 30 95.8 | 0.78 65.4
October 17.. .. Follansbee and Richards..... . S 29 25.9 .76 56.5
November19.. | R. Richards... . ... .. ... ... ... ... ... 28 21.5 . 66 46.5

Daily gage height, in feet, of Mission Creck near St. Ignatius, Mont., for 1906.

| | | [ \ |
Day. Sept. Oct.!Nov.| Dec.!| Day. ‘;Sept. Oct. Nov. }Dec i Day. Sept.‘ Oct. Nov.' Dee.
) ‘ , I . P
G0 07 f05 |12l . 65 | 0.55 1 23..... 0.75 0.65] 0.65 0.55
I S B R T SO N 7| s 2400000 750 65| .6 "55
T T 55| 14 55| 2.l A3 -6
A S I N I - IO .55 | 26..... .7 e8| .6 .6
77| 5516 .55 1 27, ... a2 e -6
7 68| .55 17..... 55 1 28 01. a7Vl s 6
7 75| .55 | 18..... .55 12900000 7 .75 .55 5
7.7 | 55 |19.100 55 130..... T 2. .5
77| s 200l T O T S SR LB
7' 65| 5521l 155 | !
7 .65 .35 22 .55 ‘

8078—1rR 214—07T——3
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Rating table for Mission Creek near St. Ignatius, Mont., for 1906.

Gage ‘I Dis- Gage | Dis- Gage Dis- \ Gage | Dis- 1 Gage Dis-
height. | charge. || height. charge. height charge. ‘helght | charge. height charge.
|
Feet. ‘ Sec. -ft ‘ Feet Sec.t. ‘ Sec. ft ] Feet. | Sect.
0.60 50 85

Feet F Sec.ft.
] 33

‘ Feet

H 0.90

)y

Note.—The above table is applicable only for open-channel conditions. It is based on 3 discharge
measurements made during 1906 and is not well defined.

Monthly discharge of Mission Creek near St. Ignalius, Mont., for 1906.

Discharge in second-feet.

i
I Total in
Month.
l Maximum.| Minimum. | Mean. | 2cre-feet.
September 21-30 ‘ 65 50 54.4 1,080
October.................... 57 45 50.5 ! 3,110
November......... 69 34 48.1 2,860
December. ... ... ... 40 33 36.5 2,240
The period. .. ... e 9,290

NoOTE.—Values are only fair on account of the small number of measurements.
POST CREEK NEAR ST. IGNATIUS, MONT.

Post Creek rises on the western slope of the Mission Range and
flows across Flathead Reservation into Mission Creek, a tributary of
Clark Fork.

The gaging station was established September 21, 1906. It is
located at the upper highway bridge, near the home of Joseph Allard,
10 miles north of St. Ignatius. The station is near the canyon and
only two small ditches divert above. Because of the storage possi-
bilities of McDonald Lake, the source of Post Creek, and also because
of the land which can be reached, this station is very important.

The channel is straight for 25 feet above and 100 feet below the
gage. The current is very swift. Both banks are wooded and will
not overflow. The bed of the stream is composed of gravel and small
bowlders and is permanent. There is one channel at all stages.

. Discharge measurements are made from the downstream side of the
highway bridge.

The gage, which is read twice each day by Mrs. Adaline Allard,

a staff fastened to the overhanging stump at the right end of the
bridge. The bench mark is a headless spike, 2 feet above the ground,
in a blaze 1n a pine tree 2 feet in diameter, 45 feet from the left bank
and 18 feet from the road; elevation, 8.90 feet above the gage datum.

Discharge measurements of Post Creek near St. Ignatius, Mont., in 1906.

N = Area of Gage Dis-
Date. I Hydrographer. Width. section. | height ‘ charge.
— |
Feet Sq. ft. Feet. Sec.ft.
September 21...[ Grover and Follansbee....... ... ... ....... 22 24.0 1.50 63.
Qctober 17..... Follansbee and Richards..........._.......... 22 23. 1.51 58.8

4
November 19...] R. Richards. .....................oooiiiiill 25 29.6 l 1.73 70.7
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Daily gage herght, in feet, of Post Creek near St. Ignatius, Mont., for 1906.

' ]
Day. Sept.‘ Oct. Nov.: Dec. || Day. lSept’ Oct. ' Nov. ‘ Dec. " Day. | Sept.| Oct. ‘Nov. Dec.
l o R T o
' I i

L4 L5 1.4 L5 18, L3 22 1.4 ‘ .7 1.3
14 14| 1.4 . 1.4 18| 13 ’1 23 14l 165 13
.31 L4] 1.3 al4  L9| 13| 24 L4] 155 ) 13
1.41 1.4 1.3 al.4 2.0 L3 2. 1.4 1.5 1.3
L5 L5 1.3 .. al.5| 2.0 1.3| 26. 1.4] L5 1.3
14! 1.5] 1.3 - Lo 19 1327 1.4 145 1.3
L4' L5| 1.3 }18.. L5 L8| L3 28. 14 14 1.3
L4, L6| 1.3 19.. L6 L7 L3, 29. 1.4 L4 1.3
1.4 1.8 1.3 1.5 1.7] 1.3 ,| 30. 1.5 1.4 1.3
10, ... J L4 L7| L3 21 ‘ 5 14 LT L3 31 Lo .. 1.3

. L4y LT 13 . L ] \

I ‘ L | r

a Interpolated.

Rating table for Post Creek near St. Ignatius, Mont.. for 1906.

| Gage | Dis- " Gage Dis-
‘height charge. | height.| charge.

Feet. | Sec. —ﬂ I Feet. ' Sec. /‘t Feet. | Sec. ﬂ Feet. | Sec~ft. !
1.30 1,50 | 1.70 1.90 81 |
’ | " | r!

q 1.60 1.80
NoTe.—The above table is applicable only for open-channel conditions. It is based on 3 discharge
measurements made during 1906 and is not well defined.

Gage Dis- ! Gage ¢ Dis- ‘ Gage Dis-
height.| charge. i4helght {charge i height.| charge.

Feet. | Secft.
2.00 88

1.40

\
i i
B |

Monthly discharge of Post Creek near St. Ignatius, Mont., for 1906.

Disch: n second-feet.
Month o Lc aTee l,ie,of, __ ___ | Totalin
' acre-feet.

Maximum.| Minimum. Mean
September 21-30 59 54 57.0 1,130
October. . .. 64 50 i 55.5 3,410
November . 88 54 65.5 | 3,900
December........... weeeaee . 54 50 50.3 3,090
The Period. . ... .oooneee e TR i 11,530

NoTe.—Values are only fair on account of the small number of measurements.
JOCKO RIVER AT RAVALLI, MONT.

Jocko River rises in the southeastern part of Flathead Reservation
and flows northwest into Clark Fork.

The gaging station, which was established October 18, 1906,
located 400 feet downstream from a point opposite the railroad station
at Ravalli.

The channel is straight for several hundred feet above and below
the gage. Both banks are sparsely wooded and will not overflow
except at very high stage. The current is swift, and small rapids
oceur a short distance below the gage. The bed of the stream is com-
posed of gravel and small bowlders and is permanent. There is one
channel at all stages.

Discharge measurements may be made from the highway bridge 1
mile upstream, or preferably by wading at or near the gage. In high
water the bridge must be used.
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The gage, which is read daily by H. F. Lynn, the station agent, is
a staff fastened to an overhanging tree on the right bank. The bench
mark is a nail 2 feet above the ground in a tree 25 feet northeast of
the gage; elevation, 6.80 feet above the datum of the gage.

Discharge measurements of Jocko River at Ravally, Mont., in 1906.

i

B | ) Area of | Gage | Dis-

Date. Hydrographer. Width. section. | height. | ¢h arge.

Feet. | Sq.ft. Feet. | Sec-ft.
October 18¢....| Follansbee and Richards...................... 46 80 “1.69 | 150
November20b._.| R. Richards__ ... ... . . ... ... ... e 67 120 2.14 i 317

a Measured at bridge. b Measured by wading at gage.
Daily gage height, in feet, of Jocko River at Ravalli, Mont., for 1906.
| [ "” |
Day. ‘I Oct. Nov.| Dec. | Day. Oct. | Nov.| Dec.
|

1.8 {\ 1.85 1.85 ] 1.8

2.1 {18 1.85¢ 1.8

12,15, 1.8 1.8 1.8

. 2.7 1.8 1.85 1.8
2.7 1 1.8 1.85 1.85

2.5 ‘ 1.8 L8 | L9

2.3 |18 1.8 1.9
2.1 11.75 | ¢ 1.8 1.85

195 1.8 | L8 |......

1.9 | 1.8 ||31............ L8 |l

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in Clark
Fork drainage basin in 1906:

Miscellanceous measurements wn Clark Fork drainage basin.

section.| height.| charge.

! -
Date. | Stream. Locality. ’Wldth Aregofl Gage | Dis-
; |
I

Feet. | Sq.ft. ! Feet. |Secft.
September 20.. Mud Creek........._.. Highway bridge near Ro- | 8 4.5, 1.51 2.55
nan, Mont. | |
September 25. .l South Fork of Flat- | Columbia Falls, Mont .. ... | 195 | 312 ........ 649
| head River. | !

SPOKANE RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Spokane River has its source in Lake Coeur d’Alene, Idaho, flows
westward through Washington for about 120 miles, and empties into
Columbia River. Its drainage area consists of rough mountainous
Iand, more or less timbered, interspersed here and there with valleys
or level table-lands of tillable areas.

The rainfall in this basin is approximately 20 inches per annum,
and the region is semiarid. The principal tributary streams are Hang-
man Creek, Little Spokane, and Chamokane rivers.
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The waters of the streams are largely used for irrigation, power,
and municipal water supply. The city of Spokane is furnished with
an abundance of electric power from plants at Spokane, Wash., and
Post Falls, Idaho. The waters of Little Spokane River are in great
demand for irrigation development.

SPOKANE RIVER AT SPOKANE, WASH.

This gaging station was originally established October 17, 1896, on
the Oregon Railroad and Navigation Company’s wooden bridge, about
1 mile above the falls, where discharge measurements and gage read-
ings were taken until July 8, 1903, the gage datum being 1,880 feet
above sea level by city datum and 1,865 feet by Government datum.

March 30, 1904, a cable station was established about one-half mile
above the Mission Street Bridge, or 1 mile above the former station
at the Oregon Railroad and Navigation Company’s bridge. The
conditions at this station and the bench marks are described in Water-
Supply Paper No. 178, page 25, where are given also references to
publications that contain data for previous years.

The following measurement was made October 1, 1906:

Width, 195 feet; area, 1,630 squarc feet; gage height, 1.28 feet; discharge, 1,330
second-feet. .

Daily gage height, in feet, of Spokane River at Spokane, Wash., for 1906.

‘ : ;
Day. I Jan. | Feb. | Mar. | Apr. ‘ May. | June. | July. Aug. | Sept.: Oct. ‘ Nov. | Dec
| I T T —
I
2.83 540 563 891 631 416 2.15| 1.64 1.401 1.81 |- 3.27
2.9 538 6.10 881 ‘ 6.37 1 4.07 2.10| L.70 1.59' 1.84| 3.24
3.10 532 6.3 871{ 6.41| 39 209| 154 152 1.90, 3.20
© 321 524 6.62 860 6.41| 3.87 214! 1.53 1.46, 1.67| 3.15
3.32| 520 677 860| 637 3.81, L73| 1.63 149  1.53| 3.28
3.50 | 512 6.80 851 6.31 3472‘ 1.80 | 1.59¢ 154! 1.821a3.90
3.49 | 504 6.90 837 6.23 3.66‘ 1.92| 1.58 ' 160! 1.76| 3.65
3.80 | 498 7.09 822/ 6.16| 3.59| 1.95| 1.63| 135 1.97| 3.61
| 370! 406 7.30 805 6.12| 353! 205| 18 15 ; 2.05| 3.74
1 3.74 495 7.55 7.90 ‘ 5.98 | 3.38| 178 L.60' 1.47| 2.07| 3.76
375 4.93 7.78 7.77! 592 3.20| 1.76| 1.63 146 | 1.93| 4.00
3.74 491 7.9, 7.71| 58| 3.16| 1.73| 165 1.51| 1.70 | 3.65
372 4.90: 7.97| 7.68, 580 ] 3.06| 1.73 1.56 1.45| 1.94 | 3.43
3.56 4.8 | 800| 7.60| 573 | 2.96| 1.76 1.50 | 1.56| 1.80 | 3.49
3.40 4.83 ] 7.93 7.55‘ 5.62 2.92i 1.80 1.56‘ 1.35] 1.90| 3.46
|
3.37 4.8 7.91| 7.44! 551 | 2,891 1.84 1.531 1.63, 2.91| 3.43
3.32 470 7.92| 7.32 5.41; 2.8 ' 191 150 1.53| 2.67| 3.38
3.3 460 | 802| 718" 532| 2.8 175, 1.58 170; 3.03| 3.44
3.38 452 808| 7.00 521! 265 1.56 1.67 1.65|ad. 59| 3.38
3.70  4.45 | &11} 6.8 5.11| 273 177, 1.62 171| 3.72| 3.45
411 437] 8311 670 501 258 176, 1.43 1.70| 4.20| 3.43
4.47 | 4.31 | 833 655 4.93| 250 1.95/ 1.43 1.63 4.56| 3.50
474 422 848 646, 48| 247 L7, 142 165, 3.9 3.48
497 418 880 6.35| 474 | 2.49 1.63| 1.40' 1.63| 4.03| 3.51
510 ' 4.18 9.18i 6.25 | 4.64| 238 164! 1.65, 1.68! 4.06 | 3.92
| | I

5.24! 424 09230 6.02| 452 2.34 170 153 1.66 | 4.07 | 4.20
5331 435, 9.31 6.04| 445| 2.25 1.63 157' 1.62° 4.05| 4.55
539 4.60 | 9.22! 6.03| 4.36| 2.26 1.76' 1.57' 1.81 4.01 | 5.00
\ 4.80 | 911, 594 432| 218 1.65' 1.62 154 3.91| 550
| 5.03| 9.04, 6.00| 4.25| 2.26 1.68' 1.60 1.70 3.81| 565
i 5.30 |....... ¢ 6.05 ... 221 160 ....... L7 ... 5.70

a Backwater due to log jams.

Note.—The river at this point does not freeze on account of the underground flow of water which
comes through the gravel above the station and into the river again.
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Rating table for Spokane River at Spokane, Wash.. for 1906.

Gage Dis- | Gage

Dis-

height.’ charge. | height. ‘ charge
Feet. Secft. | Feet. | Sec.-ft.
1.00 1,000 2.10 2,340
110 1,100 2.20 2,490
1.20 1,200 2.3 2,640
1.30 1 300 2.40 2,790
1.40 1 410 2.50 2,940
1.50 1, ,520 2.69 3,100
1.60 1,640 2.70 | 3,260
1.70 1,760 2.80 3,420
1.80 1,000 2.90 3,580
1.90 2,040 3.00 3,740
2.00 2,180 3.10 3,910

Gae

Feet.
4. 60
4.80
5.00
5.20

Som oo
LD [eoX=rg S
OOSOOO

| Gage Dis-

‘helg t. ‘eh&rge. helg
Feet. | Sec.-ft.
3.20 4,080
3.30 4,250
3.40 4,420
3.50 4,600
3.60 4,780
3.70 | 4,960
3.80 5,140
3.90 5,330
4.00 | 5,520
4.20 | 5,900
4.40 | 6,280

6.60

Dis- Gagef Dis-
.| charge. | height. i charge.
i
Sec.ft. | Feet. | Sec.-ft
6,60 | 6.80 i 11,340
7,050 ‘ 7.00 |11,
7450 | 8.00 | 14,490
7 | 9.00 | 17,380
8,250 ' 10.00 | 20
8, 660 | 1100 3980
9080 | 12.00 ] 27,580
9,510
9050
10,400 | |
10,560 ‘ ‘
|

NoOTE.-~The above table is based on 22 discharge measurements made during 1904-1907 and is well

defined between gage heights 1.4 feet and 12.0 feet.

Monthly discharge of Spokane River at Spokane, Wash.. for 1906.

" [Drainage area, 4,000 square miles.]

Month.

January.
February

Novembe .
December......... e

Theyear...................

Discharge in second-feet. Run-off.
T - e e Totsil in ‘“—S : —
. . acre-feet. ec.-ft. per Depth in
Maxnnum, Minimum. ‘ Mean. . 5q. mile. inches.
e - ‘ ; -
3,3%0 2,190 2,600 ‘J 160,000 0. 650 0.75
8,230 3,470 5,320 | 5, ! 1.33 1.38
8,250 5,860 7,050 433,000 176 2.03
18,400 8,720 . 14,200 845,000 3.55 3.96
17,100 9,380 12,800 787,000 3.20 3.69
10,400 6,000 8,440 502,000 2.11 2.35
5,820 2,460 3,790 233,000 .048 1.09
2,420 1,590 1,920 118,000 .480 .55
1,970 1,410 1,610 95,800 . 402 .45
1,910 1,360 1,620 93,600 . 405 .47
6,640 1,560 3,600 214,000 . 500 1.00
8,870 | 4,000 ! 5,210 320,000 1.30 1.50
18, 400 1,360 5,680 4,100,000 1.42 19.22

NoTE.—Values are rated as excellent.

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in Spokane
River drainage basin in 1906:
Spokane River.—A measurement was made at low water October
1, 1906, at Spokane Bridge, near the Idaho-Washington State line. .
Width, 163 feet; area, 778 square feet; discharge, 803 second-feet.
A measurement was made at medium stage November 12, 1906,
in sec. 24, T. 27 N., R. 39 E.
Width, 154 feet; area, 760 square feet; discharge, 2,500 second-feet.

OKANOGAN RIVER DRAINAGE BASIN.

DESCRIPTION

OF BASIN.

Okanogan River rises in Okanogan Lake, in British Columbia, and
flows southward, entering Columbia River near Brewster, Wash.

Its course in Canada lies through a series of narrow lakes.

The

drainage area is comparatively rough and mountainous, and is tim-
The rainfall is approximately 20 inches
per annum. The principal tributaries in the United States are Sim-

bered except along the river.
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ilkameen and Conconully rivers and Antwine, Bonaparte, Salmon,
and Johnson creeks.

The main stream is navigable from Brewster to Riverside except
during low-water periods, while the tributaries are used largely for
irrigation.

SALMON CREEK NEAR MALOTT, WASH.

This station was established April 11, 1903. It is located opposite
R. D. Jones’s house, on the county road halfway between Malott
and Conconully, Okanogan County. It is reached by way of the
Great Northern Railway to Wenache, thence by way of the Colum-
bia River steamers to Brewster, and by the Conconuily stage from
Brewster to Jones’s ranch. The conditions at this station and the
bench marks are described in Water-Supply Paper No. 178, page 32,
where are given also references to publications that contain data for
previous years.

Daily gage height, in feet, of Salmon Creek near Melott, Wash., for 1906.

May. | June. July.\ Aug. ‘ Sept.‘ Oct. [ Nov. | Dec.
. ! r —_—
142 2.21 1.46’ 0.92 | 0.49 | 0.54 0.69! 0.71
1.38 ] 2,02 1.40, .88| .46 .56| .69 .69
44| 200| 1.33| .8 | .46 .54| 71| .71
133 2.29| 129 83! 44| .54, .83 .67
1.25) 2.00| 1.25' .81 { 44| .58 ‘ 100} .67
L23] 2.0 123| 81| .44| .54 96| 67
.19 1.96 1.27\ 19 .44 56| 831 .69
L19| 1.83 | 1.14 .75} 246 .60 | .75, .67
t21( 17| 112] 750 50! .56, .75, .71
L21| 1.83 1.08’ 75 .50, .54 81| .73
I
125 196, .98| .71 sl m m
L25| 2121 100 .67 .50 .67 .79 .67
L9 20] .9| .67{ .58 67 .75 .
1.33| 200, .92{ .71 .60 .67! .8 .67
L77| Te6| .0l 67| 62 69| 138 | .67
141 1.83‘ 88| 66| .64y .73| LI2] .9
L2 L183) 831 .38| .81 .67 .90 .69
127 1791 105 .36 | .58 .67[ .83 Tl
1251 171 1.00| .54| .56 .64| .8 .71
1.3t 1.67 1.00 .52 .58 [ L6779 ( .73
129 L6z 1.05| .54| .36 .62‘ 8.
1.0 158! 1.35| .38| .54| 67| 19 .73
1.46 | 1.54 131 .66 .54 .67/ .79, .73
135 152! 1.25| .58' .54 .67 .75' .67
132 | 180 | L12| .5| .3 .67 77| .67
242 | L47| 1.05{ .36 .534¢ .67 .75, .54
2751 1.58° L00| .54 .54, .71  .75| .46
2.35| L7 Lo0! .34 .54 69 .75 .50
2.10| 1.54| .961 .52 .36 671 .15 .11
208 | 1.46 | .94| .30 | .54 67 J .73 .67
212 | 92! 30 ... 7 ... j L67

Nore.—The creck never freezes at the gage.
JOHNSON CREEK NEAR RIVERSIDE, WASH.

This station was established May 30, 1903. The weir was
destroyed July 30, 1904, and the station discontinued, but it was
replaced April 30, 1905, and the records resumed. It is located at
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Sogle’s ranch, on the road from Riverside to Conconully, 1 mile
from Riverside and 17 miles from Conconully.

The right bank of the stream is low for 10 feet back from the
water’s edge and then it rises more abruptly. The left bank is
steep and rocky. The bed of the creek is composed of small gravel.

The equipment consists of a sharp-crested weir with an 8-foot
opening and vertical sides. Below the level of the crest the weir
consists of two 2-inch pine planks, 12 inches wide, securely spiked
together. Above the crest on each end are two planks 12 inches
wide, which form the ends of the weir. The edges of the crest and
ends are one-fourth inch wide and beveled on the downstream side
to an angle of 60°. The pool above the weir is 10 feet long, 10 to
15 feet wide, and 1 foot deep below the crest. The water has a fall
of about 1 foot after passing the weir and then flows rapidly away.

The depth of the water on the crest is determined by a hook gage
and vernier reading to thousandths of a foot. The zero on the gage
is 0.10 foot above the crest of the weir. During 1905 and 1906
the gage readings were made once each day by Mrs. S. Sogle. The
bench mark is the top of the fence opposite the weir; elevation,
12.91 feet above zero of the gage and 1,241.54 feet above sea level.

A description of this station, with discharge data, is contained in
Water-Supply Papers Nos. 100 and 135, United States Geological
Survey.

Daily discharge, in second-feet, of Johnson Creek at Riverside, Wash., for 1905-6.

Day. ‘Ja‘n . Feb. JMar Apr !M&\ June July ‘Aug Sept. | Oct. Nov. Dee.
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Daily discharge, in second-feet, of Johnson Creek at Riverside, Wash., for 1905-6—Cont’d.
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NoTE.—Values for 1905-6 are excellent.




36 SURFACE WATER SUPPLY, 1906.

METHOW RIVER DRAINAGE BASIN.
METHOW RIVER AT PATEROS, WASH.

Methow River heads on the eastern slope of the Cascade Range
in northern Washington and flows southeast into the Columbia
Rjver. Its drainage area throughout is mountainous and heavily
timbered. The rainfall varies from 40 inches at the headwaters to
20 inches near the mouth of the stream. The waters of the smaller
tributaries are largely used for irrigation. .

This station was originally established May 3, 1903, on a highway
bridge about 1,000 feet above the mouth of the river; the first two
measurements were taken from this bridge. During the summer
of 1903 the bridge was washed away, and a temporary bridge 400
feet farther downstream was used in making the measurement of
March 20, 1904. During the spring of 1904 this bridge also was
abandoned because of its temporary nature and the poor section
at this point, and a cable station was established about a mile above
the mouth of the river. The conditions at this station and the
bench marks are described in Water-Supply Paper No. 178, page 35,
where are given also references to publications that contain data
for previous years.

The following measurement was made December 29, 1906. There
was a narrow strip of ice on each bank.

Width, 154 feet; area, 342 feet; gage height, 4.12 feet; discharge, 489 second-feet.

Daily gage height, vn feet, of Methow River at Pateros, Wash., for 1906.

' 1 | (
Day. 4 Jan. | Feb. i Mar. i Apr. | May. ‘June. ! July. | Aug. Sept.! Oct. ;Nov. Dec.

i I R Y
39 39 ' 39 | 455 7.35| 83 | 64 | 465| 415 40 | 4.45| 435
39 39 | 39 | 455| 7.5 | 83 | 65 | 46 | 415| 40 | 4.4 | 4.35
39 | 3.9 | 3.95| 455 7.8 | 83 | 6.6 | 455| 41 | 40 44 | 435
a4l | 3.9 | 3.95{ 465| 7.6 | 9.5 | 6.7 | 455| 41 | 40 445| 435
41 | 39 | 3.95| 48 | 7.2 | 85 | 6.75| 455| 4.05| 40 445| 435
L1, 3.9 | 3950 5.2 | 7.0 | 82 | 6.8 455| 405, 40 | 445, 435
.1 | 3.8 | 395, 57 | 6.95| 7.8 | 7.0 | 4.45| 4.05| 3.95| 44 = 435
05| 3.8 | 395 58 | 7.0 | 7.5 | 6.6 | 4.45)|_ 405 3.95 4.45' 4.35
.95 | 3.8 | 40 ! 565 7.1 | 7.0 | 6.4 | 445/°7405 395 44 ' 4.3
38 | 40 | 55 | 7.2 | 7.3 | 6.25! 445| 41 | 395| 445 435
3.9 | 40 | 54 | 7.75| 7.3 | 615 4.4 | 41 | 3.95| 465 435
40 | 39 | 53 | 7.8 | 83 | 60 | 44 | 41 | 3.95 465 435
40 3.9 | 52 | 7.8 | 80 | 595 4.4 | 41 | 3.95! 465 435
395 3.9 | 52 | 7.1 | 7.6 | 58 | 44 | 41 | 395, 47 | 40
505 305 53 | 7.3 | T2 87 44 | 41 10 | 53 | 42
3.95 385 55 | 7.0 | .4 | 56 | 44 | 41 | 405| 515| 425
395] 395 55 | 69 | 7.1 | 55 | 435 41 | 405| 49 | 425
40 | 3.95| 56 | 6.7 | 6.8 | 54 43 | 41 | 405 48 ‘ 4.2
4.0 | 3.95| 57 | 665 6.75| 535 425 41 | 405 47 | 415
405 3.95| 57 | 6.6 | 67 | 525| 425| 41 | 4.05| 465 415

\

40 ' 395 6.1 | 66 | 67 | 52 | 42 405 4.0 | 46 ' 42
395, 3.95 68 | 6.6 | 6.65| 515| 4.2 4.05| 4.0 | 455, 42
3.951 3.95) 7.0 | 6.65| 6.6  505) 425  405| 40 . 45 42
305 40 + 6.8 | 675| 6.55 5.0 | 425 405 40 | 45 42
3.951 405" 6.5 i 6.75| 6.75' 495 425 405! 4.0 | 45 42
3.95| 4.05 63 105 | 7.25 4.9 } 4.25 4.05| 3.95| 445 4.0
39 | 41 . 63 105 | 7.4 | 4485§ 42 4.05| 4.6 | 445 405
3.95| 415, 6351 9.2 | 7.4 | 48 | 42 405 455| 44 405
415| 6.351 9.0 | 7.0 . 48 | 415| 4.0 | 45| 435 41
425| 6.95 87 | 6.6 ' 4.75| 415| 40 | 45 | 435 415
45 |..o.... &4 |oo.... AT 415 | 45 .. | 415

a Jce forming along banks, narrowing channel.



CHELAN RIVER DRAINAGE BASIN. 37

Rating table for Methow River at Pateros, Wash., for 1906.

i -
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.t.
3.80 400 4.80 902 5.8 | 1,988 6.80 3,560 8. 60 7,088
3.90 420 | 4.9 94 | 59 | 2098 | 690 | 3,738 | 88 . 7,500
4.00 450 5.00 1,072 6.00 2,272 | 7.00 3,920 9.00 7,930
410 486 5.10 1,166 | 6.10 2,420 | 7.20 4,294 9.20 8,356
4.20 528 ‘ 5.20 1,266 [ 6. 20 2,572 “ 7.40 4,676 9.40 8,785
4,30 576 | 5.30 1,372 6.30 2,726 | 7.60 5,066 9.60 9,215
4. 40 630 | 5.40 1,484 | 6.40 2,884 | 7.80 5, 460 9.80 9, 646
450 600 | 55 | 1,602 | 6.5 ' 3,050 | $.00 | 580 | 10.00 ) 080
4. 60 756 | 5.60 1,724 6. 60 3,216 || 8.20 | 6,264
4.70 826 ‘ 5.70 ‘ 1,854 ‘ 6.70 3,38 | 840 ! 6,674 !

i i |

NoTe.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1903-1906 and is well defined.

Monthly discharge of Methow River at Pateros, Wash., for 1906.

[Drainage area, 1,710 square miles.]

Discharge in second-feet. Run-off.

-« ——— — —~—— Totalin |[—— -
Month. |

Maximum. Minimum. [ Mearn. acre-feet. Sse(i frtm{;er ‘ ]?ggﬁgsm
January............ IR 660 420! 478 29, 400 0.28 0.32
February.. ... ... ... ... .. ... 468 400 ! 430 23,900 .25 .26
........... 690 420 1 455 28, 000 .27 .31
........... 3,920 723 1,970 117,000 1.15 1.28
- 11,200 3,220 5,040 | 310,000 2.95 3.40
9,000 3,130 ‘ 4,770 284, 000 2.79 3.11
3,920 826 1 122,000 1.16 1.34
791 ‘ 507 613+ 37,700 36 |42
507 450 ‘ 564 i 33,600 33 .37
October. . . 756 435 492 | 30,300 29 .33
November. . ‘ 1.370 - 603 ' 749 | 44,600 44 .49
December. .11 | 603 | »0 549 | 33800 2| 37
The Year............e...... 11, 200 400 1,510 1,090,000 8 ; 12.00

NOTE.—Values are good.

CHELAN RIVER DRAINAGE BASIN.

Chelan River forms the outiet of Lake Chelan, a tong, narrow lake
fed at the upper end by Stehekin River, which drains a portion of
the eastern slopes of the Cascades. The tributaries of this lake
drain a rough, mountainous area, quite heavily timbered. The
lower end of the lake is 380 feet above Columbia River, to which
it is joined by Chelan River, about 4 miles in length. The water
supply of this stream is particularly valuable for future power
development.

CHELAN RIVER AT CHELAN, WASH.

This station was established November 6, 1903, by G. H. Bliss.
It is located at the highway bridge 3,000 feet below the outlet of the
lake and in the town of Chelan. A dam which has been constructed
at the foot of the lake by the town of Chelan holds back the flow of
water to some extent during the dry season. The conditions at the
station and the bench marks are described in Water-Supply Paper



, 1907:

Width, 206 feet; area, 1,460 feet: gage height, 5.50 feet; discharge, 920 second-

feet.

2

.

SURFACE WATER SUPPLY, 1906.
Daily gage height, in feet, of Chelan River at Chelan, Wash., for 1906.

No. 178, page 38, where are given also references to publications that
The following measurement was made January

contain data for previous years.

38

It is based on discharge

¢ | 93888 25283 29882 29918 SIRIT WIS

& RieREe mdddd Sodds SEvdd S Sidisdida

5 | BR3SS 993N HBISR SRRSY I999S 88ERK | N,
M 13161615818 1815131318 BB €D NSNS N e~ 7“77.7.7_ (i DWU %3%

S : : Az 7 Sed i
£ 2RREBZ I1BBE 3322z I[TLBI FILER BSK888 — -

Bidid g g 881888 13188813 B Bididid 16 ididdas8 . -1
c - < | 85| isss%2s

[ messs sss acs semes sssus sesee | | S |CF| Arwewce
£ | 2528 23888 28%u% 88338 888wg ggeen. | N |75 B
3 | S8 E8S 1381818 18ESES Swdidid ki Gedge . 5 e —

! : & tooosgo
T coam > = PV nen wonw sroas cJ: w_,.m.% ,me Wm%&
& | ]121288 SI\RIY MM,AA F m33. N AR—SS W,O.OWI%.J S AE S NS eT e e s
< NRNKE 8888 €8s Sooce LSEded Soddsd /% _° “«

e e = o .

. uel LR =4
5| BRR32 SRS SSX2R BUIKT 28328 21338\ - | ¥5 | IRIBIRR
M HIte ol LB LHL b6l 000000000 WOrerarers  Ier=rererers m Gm e rerseers b
=
> e =
" ' = .
S | s938s suazs masss gmsss RERs® sRREs | S |Lg| deesees
= 7 BB BW0 G6a6KL 0L WWBWLN NI ESISEL B - =5 cOCN@® B
o S _ S |AZ| Srcineieied
5 5
2 RRERRE BIRIAR IBZRE 8238 SIKREF, SXBIESR S T
S e ude socme wemee Cmeiaw .2 @ .

- — - S Gm Rodcrme
: | 22382 83999 wsswy sesse gmmss qewssl | § AL T
- 15151318318 SEEEE BSOS E LSS Gritmtars  rireroe 2 3 o
I Mt , S 48| Yezssses

y, <
< | 83333 123282 2¥85Y RL9SH BRYRY RRENRY | 5 (AF| §uaoaios
s Bididid Wi dow LSS S8 Bt i S © -
X .
— ~ = .
T = %S 1§82
s | Bzm2s 22383 2382 B8B83 BBBVRB RLY | S | ¥m| 333%mERE
= ] i 5B RoodesSdds
& 1915151919 : o= =
- g = —
= K .
g 1000 01 :m c.uw.oi ﬂwwwm%mw
M s & m_u $ *oe=
=0 & -
- N S |
<
&% | y39%ses

NoTe.—The above table is applicable only for open-channel conditions.
measurements made during 1903-1907, and is fairly well defined above gage height 5.5 feet.
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Monthly discharge of Chelan River at Chelan, Wash., for 1906.

[Drainage area, 950 square miles.]

‘. Discharge in second-feet. [ Run-off.
= i | Total in

I R
)Maximum. Minimum. Mean. | acre-feet. Sec.-ft. per Depthin

| 8q. mile. | inches.

JaNUAry .. ..o ? 1,090 ‘ 854 916 56, 300 964 111
February......... ... 990 | 940 | 965 53, 600 [ 1.02 1.06
March............................ l 1,850 920 1,170 71,900 1.23 1.42
Aprit. . 3,450 | 1,050 ‘ 1,990 118, 600 2.09 2.33
May. A 5,500 | 3,720 4,890 301,000 5.15 5.94
June. . 5,110 3,090 4,330 258,000 4.56 5.09
July. . . 5,110 2,910 . 4,210 259, 000 4.43 5.11
August. . . 2,730 1,150 1,620 99, 600 1.71 1.97
September. .. 1,370 992 1,130 67,200 1.19 1.33
October................ 1,080 812 ‘ 921 56, 600 .969 1.12
November.............. 3,630 820 1,990 118, 000 2.09 2.33
December. . .o.oeeiiiiiiiaaaan.. 2,640 [ 95 1,750 108, 000 1.84 2.12

Theyear. .................. l 5,500 812 | 2,160 l 1,570,000 2.27 ‘ 30.93

| )

NoTE.—Values are good.

WENATCHEFE. RIVER DRAINAGE BASIN.
WENATCHEE RIVER AT CASHMERE, WASH.

Wenatchee River drains a portion of the western slope of the
Cascade Mountains in Washington, and flows southeast through
Lake Wenatchee into the Columbia River. Its basin throughout is
mountainous and quite heavily timbered. The rainfall varies from
50 inches at the crest of the Cascades to 20 inches at the mouth. The
waters of the stream are principally valuable for irrigation.

This station was established July 26, 1904. Tt is located at the
highway bridge just north of the town of Cashmere, Wash. The
conditions at this station and the bench marks are described in
Water-Supply Paper No. 178, page 40, where are given also references
to publications that contain data for previous years.

The old gage was destroyed by flood November 15, 1906. A new
gage was installed at the same place and datum on December 27.

Discharge measurements of Wenatchee River at Cashmere, Wash., in 1906.

Date. Hydrographer [Width.[ area of | hgfé%et. / Clg‘fée.

Feet. | Sq.ft. Feet.« ; Secft.
160 232 889

August 23...... W. G. } 1.55
August 20! do 161 737 | 1.55 956
December 2 | H. McGlashan. 186 312 l 2.20 l 1,300




SURFACE WATER SUPPLY, 1906,
Daily gage height, in feet, of Wenatchee River at Cashinere, Wash., for 1906.
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NoTE.—Values are rated as follows: January to March and July to November, excellent; April to

June, good.
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YAKIMA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Yakima River rises in Lake Keechelus, near the crest of the eastern
slope of the Cascade Mountains, in Washington, and flows southeast
into the Columbia River at Kennewick. The headwaters of this
stream are fed by numerous tributaries draining rough mountainous
areas of heavy timber lands. It is fed near its source by Kachess
River, which heads in Lake Kachess, and by Clealum River, which
flows through Lake Clealum. Throughout the arid portion of this
drainage area the country is timberless and rolling except in the
immediate valleys of the streams. The annual rainfall varies from
100 inches at the crest of the Cascades to 10 inches near the mouth of
the river. The entire summer flow of the Yakima and also that of
its principal tributary, Naches River, is diverted for the irrigation
of lands which have reached a high stage of development, rivaled
only by the orange lands of southern California.

Gaging stations are maintained as follows:

Yakima River near Martin, Clealum, Umtanum, Yakima, Prosser,
Kiona, and Richland, Wash.; Kachess River near Ifaston, Wash.;
Clealum River near Roslyn; Nachez River near Nile and North
Yakima; Bumping River near Nile; and Tieton River near Natchez
(two stations). Gages for determining fluctuations of water level
are maintained in Lakes Keechelus, Kachess, and Clealum.

YAKIMA RIVER NEAR MARTIN, WASH.

This station was established October 18, 1903. It is 1,000 feet
below the outlet of Lake Keechelus, 800 feet below the dam of the
Cascade Lumber Company, and 4 miles northwest of Martin, Wash.
The conditions at the station and the bench marks are described in
Water-Supply Paper No. 178, page 43, where are given also refer- -
ences to publications that contain data for previous years.

Discharge measurements of Yakima River near Martin, Wash., in 1906.

P . : Area of Gage Dis-
Date. ‘ Hydrographer. Width. section. | height. | charge.
Feet. Sq. ft. , Feet. Sec.-ft.
Marchi8....... J.C.Stevens. . ...l 113 191 7.04 194
May2.......... ! W. CoMuldrow ... ..ot 120 394 8.74 983
July 17 ..., Oceenennnn. .. 108 186 6.90 | 169
August 11,000 | don i 105 183 643 68
August 21a. ... J.C. Stevens. .. 48 45’ 637 | 66
October 30.....| W.C. Muldrow.... .. 119 295 801 ! 582
November 25.. |..... 5 109 208 7.18 r 246

a Made 500 feet below cable.



42 SURFACE WATER SUPPLY, 1906.

Daily gage height, in feet, of Yakima River near Martin, Wash., for 1906.

} [ i ! | | 1
[ Jan. \ Feb. | Mar. l Apr. May. June. July. Aug.|Sept.; Oct. | Nov. | Dec.
! | ! i
6. 86 ‘ 7.40 | 7.26 7.45 879 l 7.91 l 7.39 | 6.52| 6.32: 6.52| 7.56 | 6.55
6,82 7.32} 7.22, 7.50 875 7.90' 7.39 6.52| 6.31 \ 6.54 | 7.20  6.52
6.80 | 7.27 ' 7.15 ‘ 7,48 872 7.91 7.39| 650 631 6.62| 7.24| 6.52
6.82: 7.21 | 7.10 1 7.48 870 801, 7.36 \ 6.50 | 6.30 ‘ 6.79 | 7.21 |._....
6.86 | 7.17 | 7.07  7.36 859 7.98 \ 7.34 | 6.48 ] 6.30 6,82 | 7.14 |......
6,921 7.14! 7.04 7.71 844' 7.94! 7.32' 647! 6.28 6.80 | 6.94 .. ....
6.90 | 713, 7.03 7.90 83 7.90 7.26 6.47| 6.3¢, 8.76| 7.10 | .....
6.90 | 7.12 ‘ 7.04 801 831 7.8 722 6.46| 6.34 6.72 7.22| 6.80
692! 7.10 7.10| 805, 838 7.76: 7.161 6.45! 6.36 6.69| 7.3l | 6.90
691, 7.10 7.12 \ 8.01| 852 7.71) 7.13 6.44| 6.36 6.74] 7.70| 6.91
6.90| 7.08| 7.15 7.92| 8358| 7.70| 7.11 | 6.43: 6.34 6.71| 8.04| 7.67
6.88| 7.06 | 7.16 , 7.82 | 854| 7.79| 7.05| 6.43| 6.33 6.74| 850 820
6.8 | 7.04° 7.14| 7.73 | 8.40] 7.74 7.02| 6.42 | 6.32 | 6.72 | 11.28 | 7.91
6.8 | 7.04 7.12| 7.66 | 826| 7.71| 6.99 | 6.42| 6.50' 6.66 | 13.80 | 7.40
6.84 | 7.02| 7.08° 7.66| 8.28| 7.66| 6.94 \‘ 6.40 | 6.52 6.79 | 13.96 7.62
6.88| 7.02! 7.06, 7.62| 8.18| 7.62 ! 692 | 6.40 6.50 7.04 | 11.74] 7.40
6.88| 7.04 1 7.06' 7.78| 813 | 7.59 6.89 6.40 | 6.48 ‘ 7.61 | 10.04 ' 7.75
7.00 | 7.08| 7.04 7.84] 8.02| 7.56 ‘ 6.8 6.39| 6.46' 7.81| 9.14 | 7.63
7.10 0 7.37 | 7.04 7.86| 7.93| 7.54" 6.81 6.38' 6.45 7.80| 842, 7.02
7.20 | 7.50| 7.01f 7.92| 7.8 | 7.52 6.78' 6.38| 6.44 7.71 ' 806 7.72
7.42) 7.53 1 6.98| 834 | 7.82 | 7.51 ! 6.76 6.37 | 6.42' 7.58| 7.71 | 825
7.581 7.52| 6.96| 8.64 | 7.80| 7.57 l 6.74  6.36 | 6.42 7.46 | 7.39 ‘ 8.15
7.75| 7.50 | 6.96 | 873 7.74| 7.54  6.72 6.35| 6.41 | 7.44| 7.21{ 7.99
7.82| 7.50 | 6.94| 862 | 7.73 . 7.52| 6.67 ' 6.34| 6.42 ‘ 7.42 | 6.92 ‘ 7.93
7.8 | 7.46( 6.92) 856 | 7.82| 7.50| 6.64 6.3¢4| 6.48 7.52, 7.18| 7.8
7.8 1 7.39| 6.94| 8.48; 8.06| 7.46! 6.62 | 6.33 | 6.51 ‘ 7.62 ‘ 7.11 L.
7.79 | 7.35 1 6.98| 841 809 | 7.44| 6.60 ‘ 6.33 | 6.52| 7.82| 7.08 _._....
7.71| 7.30| 7.01| 8.30| 802 7.421 6.58 6.33| 6.54' 791 6.79 . ...
7.63 _...... 7.04| 844 | 7.94| 7.42 6.56 6.32 1 6.52 801 ....... o
7.55 ... 7.11| 860| 800| 7.40 6.55 6.321 6.52 7.78| 6.56 |......
7.46 ... 7.28 ... T.97 ... | 6.54 6.32)...... 7.62 ..., T 8.40

NoTe.—Water was entirely shut off at the lake November 29, December 4 to 7, and December 26 to
30,and for partial days at other times in December. Gage heights November 12 to 17 were computed
by plotting several readings a day and taking the mean from the curve.

Rating table for Yakima River near Martin, Wash., for 1906.

| Gage | Dis- | Gage | Dis- || Gage | Dis- | Gage | Dis- || Gage ' Dis-
jheight. | charge. | height. charge. || height.| charge. height.| charge. ‘ height.‘ charge.
_— e — — - |
Feet. 1‘ Sec~ft. | Feet. | Sec.-ft. " Feet. | Sec.t. “ Feet. | Sec.—ft. || Feet. ‘ Sec.-ft.
6.20 | 42 7.00 180 | 7.80 470 8.60 890 9. 80 1,730
6. 30 54 7.10 207 ‘ 7.90 515 8.70 950 10. 00 1,900
6. 40 66 7.20 237 8.00 | 560 8. 80 1,010 11.00 2,800
6.50 80 7.30 \ 27 ‘ 8.10 ' 610 8.90 1,075 12.00 i 3,850
6 60 9% 7.40 306 8.20 660 9. 00 1,140 13.00 5,000
6.70 114 7.50 - 345 | 830 ‘ 715 9.20 1,275 14. 00 6,200
i 6.80 134 ] 7.60 385 8.40 770 9.40 1,415 I !
6.90 ‘v 156 ‘ 7.70 ‘ 425 8.50 ‘r 830 | 9. 60 1,570 | |
! | I

NoTE.—The above table is apolicable only for open-channel conditions. Itis based on discharge
measurements made during 1904-1906, and is well defined between gage heights 6.2 feet and 9.0 feet.

Monthly discharge of Yakima River near Martin, Wash., for 1906.
[Drainage area, 86 square miles.}

| Discharge in second-feet. ! Run-off.

— - - — Totalin |——— ———

Month. ‘ ! .
: ihi acre-feet. | Sec.-ft. per | Depth in

\ Maximum. | Minimum. , Mean. i sq. mile. | inches.
January.. ... ... .. 492 134 250 15, 400 4. 46 5.14
Februa 357 185 255 | 14,200 4.55 4,74
March. . . 263 161 | 200 12, 300 3.57 4.12
April. oo 968 326 ' 581 34, 600 10. 38 11. 58
May .ot el 1,000 438 ‘ fiR2 41,900 12,18 14.04
tJune. ..ol 565 306 ' 416 24, 800 7.43 8.29
July . oo 302 86 177 10,900 3.16 3.64
August. . ...l 83 56 67.3 4,140 1.20 1.38
September.. .. . . ... 86 52 68.9 4,100 1.23 1.37
October. ... ... 565 83 265 16, 300 4.73 5. 45
November.............oooooveo.. | 6,150 0 979 58, 300 17. 48 19. 51
December . oo | 770 0 272 16,700 4.86 5.60
The Year. .................. : 6,150 o| s \ 254,000 6.27 84.86

NoOTE.—Values are rated as follows: January to October, excellent; November and December, fair.



YAKIMA RIVER DRAINAGE BASIN. 43
YAKIMA RIVER AT CLEALUM, WASH.

This station was established August 25, 1906. It is located at the
highway bridge just above the town of Clealum. It is below the
principal tributaries which drain the upper portion of its basin,
and shows the water supply available for the Kittitas Valley.

The channel is straight for about 300 feet above and below the
station. The current is swift. The right bank is low and liable to
overflow; the left is high and rocky; both banks are wooded. The
bed of the stream is of cobblestones and gravel and not likely to
change except during high floods. There is one channel at all stages.

Measurements are made from the bridge. The initial point for
soundings is the center of the downstream pier on the right bank.

A chain gage is fastened to the bridge and is read by T. J. Denny.
The bench mark is a spike in a 30-inch cottonwood tree, 30 feet
downstream from the right-bank pier; elevation, 8.80 feet above the
datum of the gage.

Discharge measurements of Yakima River at Clealum, Wash., in 1906.

Width.| Area of | Gage | Dis-

|
Date. | Iydrographer. section. ‘ height. | charge.

! Feet, Sq. ft. ‘ Feet. Sec.-ft.
. 190 2.27 483

August 24. J. C. Stevens. .. o 225 ¢
September W. C. Muldrow A 190 226 2.20 470
October 31. ... ... QO meaoo LI 209 | 5461 302 2,230

| i |

Daily gage height, in feet, of Yakima River at Clealum, Wash., for 1906.

Day. Aug. , Sept. | Oct. ‘ Nov. \ Dec. Sept. :' Oct. Nov. Deec.
i f
I

2.30 | 2.28 ‘ 3.62 | 6.8 17.............. 230 280 |........ C3.78
2.30 | 2.25| 3.48| 6.70 2.98 | 3.05 |........ . 3.80
230« 2251 3.33, 6.62 P2.95 | 3.20 | ... | 3.80
2281 2.32. 328! 6.30 2.25 | 3.20 |........ 4.10
2.25] 240 3.02( 6.50 Co2.22| 32| 4.60
2,251 240, 2.88| 6.50 2.20 | 3.00 |........ 4.90
225 240, 2.95 6.50 | 23......0........ 2.20 | 3.00 |-....... L 4.80
2.25| 240 3.10{ 6.55 225 2.20| 3.00 ........ 4.70
298 | 92.40| 308 528 230 | 2.25| 295! ... 4.60
2.28 | 240 3.30| 4.05° I 2380 230 550'........ o425
2.25 | 2.40| 3.8 4.00 . !2.30| 230 6.00........ 4.05
2.25| 240 4.22| 4.20° 2.30 | 2.30 ‘ 5.25 | 7.15 4.00
2.25| 240 6.68| 4.35 2.30| 230! 4.60| 7.00 3.95
230 240 ........] 4.20 4230 230 415! 6.82 3.90
2.30 | 2.45 3.95 230 |........ 13,80 ..., 2.75
230 285|000 405 | !

|
|
|
|

Rating table for Yakima River at Clealum, Wash., from August 24 to October 25, 1906.

Gage Dis- Gage [ Dis- Gage Dis- {Gage Dis- Gage‘ Dis-
‘height. charge. |height.| charge. | height. charge. ‘iheight. charge. height.‘charge,

'
V

| |
Sec.-ft. | Feet. Sec.—ft. || Feet. | Sec.-ft. | Feet. !Sec,-ft.

Feet. ' Sec-ft. | Feet.

|
l |
£ 200 330 | 230 | 505 || 260 | 730 | 290 | 1,000 | 3.20 | 1.310
2.10 30 | 240 575 | 270 | 815 | 300 | 1100
’ 220 0 | 2150 l 650 | 280 05 310 | 1,200 |
| i

B Igg'r;:.AThe above table 1s based on $ discharge measurements made during 1906 and is not well
efined.

8078—IRR 214—07T—4
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Monthly discharge of Yakima River at Clealum, Wash.. for 1906.

Discharge in sccond-feet. .
Month. JEE—— Total in

 Maximum. | Minimum. Mean. | acre-fect.
R - _ .
August 24-31. il 506 472 501 7.950
September .- 505 440 484 28, 800
October 1-25 . 1,310 472 770 38,200
‘7._7 —_—— e — — e ——
| 75,000

The period. ... .. i

NoOTE.—Values are good.

YAKIMA RIVER AT UMTANUM, WASH.

This station was established August 25, 1906. It is located in a
canyon about 100 yards from the railroad tracks and opposite the
station at Umtanum, about 6 miles above Roza, on the Northern
Pacific Railroad. The station is below Kittitas Valley and above
Selah and Yakima valleys.

The channel is straight for about 200 feet above and below the
station. There is a riffle control about 300 feet below. The right
bank is low and liable to overflow to the railroad embankment; the
left is high and rocky. The right half of the bed of the stream is
composed of gravel and cobblestones; the left is of solid rock.
There is one channel at all stages.

Discharge measurernents are made from a cable and car. There
is a stay line 75 feet upstream from the cable. The initial point for
soundings is the face of a small cottonwood tree 10 inches in diam-
eter, 15 feet upstream from the gage, on the right bank, about 25 feet
from the water’s edge.

The gage, which was read during the season by B. F. Cummings,
is a 2 by 4 inch timber fastened in a vertical position on the right
bank, back of the section house. The bench mark is a mark on a
bowlder 100 feet west of the section- house and 40 feet north of the
Northern Pacific track, opposite the gage; elevation, 16.30 feet
above the datum of the gage.

The following measurement was made August 25, 1906:

Width, 230 feet; arca. 414 feet; gage height, 3.07 feet; discharge, 365 second-feet.
Daily gage height, in feet, of Yakima Rvver at Umtanum, Wash.. for 1906.

Day. Aug.  Sept. ‘ Oct. Nov. Dee. Day. Aug. \ Sept. Oct. Nov. Dec.
2,08 3.20 1 45 588 3.55 4.56
208| 32 446 572, 370 |, 461
3000 325, 434 550 .00 466
300 3 28] i 3 210 . 480
2000 33| 412 505 L0 | 5.00
208 338 408 488 405 506
2,08 3.48| 400 4.68 4,00 i 5.04
208 | 345 408 452 306 511
208 345 415 456 388 |, 5.16
2,071 342 432 470 188 5.13
298| 340 445 470 6. 40 5.00
304! 340 518 471 | 600 492
3060 340 678 460 | 5.30 48
310, 342 966 465 195 160
3.10 | 3.45 ..., 4.682 4.75 4.34
307 343 1427 459 | |

NoTe.—The upper portion of the gage was washed away November 15, so that no readings could be
obtained until the 28th. The gage height of November 16 is the maximum.






YAKIMA RIVER DRAINAGE BASIN. 45

YAKIMA RIVER NEAR YAXIMA, WASH.

The station was originally established August 14, 1893, at the
county bridge at Union Gap (Pl III, A), 2 miles below Yakima,
Wash. In August, 1895, a cable and new gage were installed about
1,000 feet below the bridge, and about 3 miles above the intake of the
Sunnyside Canal. The station is of value, as it is the only point near
the large irrigated areas above and below which is unaffected by the
diversion of water. The conditions at the station and the bench
marks are described in Water-Supply Paper No. 178, page 46, where
are given also references to publications that contain data for previous
years.

Discharge measurements of Yakima River near Yakima, Wash., in 1905-1907.

re Area of Gage Dis-
Date. Hydrographer. ’ Width.| o fion. height. | charge. *
I
1905. , 1 Feet. | Sq.ft. | Teet. | Sec. .
April19........ W. 5. Lightfoot. . .. ..ooooiie C236 1,340 6.10 3,920
September 2....| W. C. Muldrow. .. .- 230 753 3.64 780
October 26.......... dOou et . 240 1,250 5. 60 3,570
November 18.... Sawyer and Muldrow. - 238 €60 4.32 1,600
1906. !
March 26. ...... 240 1,190 5.29 | 2,900
April 30.. - 340 1,800 7.62 9,790
July 9. ... 241 1,100 5.14 2,840
August3.._.... 232 687 3.52 748
September 29...| Stevens and Grover........ 234 723 3.60 790
October27... .. Muldrow and McGlashan. ... - 249 1,620 7.29 6,770
December 29...| W. C. Muldrow. ... . .....cooiiiiini o 242 1,810 5.68 4,040
1907.
February 20. ... 2,190 7.03 7,740
February 22. . 300 2,410 7.69 9,770

Daily gage height, in feet, of Yakima River near Yakima, Wash.. for 1906.

[
Day. + Jan. | Feb. | Mar. | Apr. | May. June. ! July. | Aug. ‘Sept. Oct. Nov. IDec.
| I . oo ' ! _
: ,

41 ] 58] 59 76 80 62 57| 36 34 | 35 54| 57
411 59 | 58 | 7.4 81| 62 50| 35 | 34 | 35 ' 52| 56
41 59 56 | 7.2° 82, 66 51| 35 | 33| 36 515 5.5
405' 60 54 | 71 8&1' 68 50| 35 | 3.35| 365! 50 5.3
41 60 ~ 53 | 7.3 80: 69 51| 34| 335| 3.8 48 52
415 59 52 1 7.9, 80 66 52 34 ' 33| 39 50 515
42 ( 58 52 ' 81 7.9 63 53 345! 34 ' 39 | 53 515
42 ' 56 56 82 T.6| 61 52 345| 34 39 | 53 | 56
42 55 58 82 7.4| 60 5.1, 345| 34 39 | 54 | 55
42 545 58 T8 T.4| 60 50| 3:45] 3.45| 3.85| 54 | 55
42 53| 57 | 7.7 78| 59 50| 3.45] 3.4 | 390 | 62 | 555
42 53 | 57 74 76| 59| 49| 35| 34 | 39 ! 69 | 54
42 ' 51 | 56 7.3 76| 60| 48| 345| 3.4 | 30 [10.84| 5.3
41 150 | 55 | 71 7.4 61| 49| 35 | 35 | 39 1336 53
41 | 50 | 55 | 70 7o' 60| 49| 35| 35| 3.9 | 1568/ 5.2
41 ] 5.0 | 54 | 72| 69 60| 4.6, 35 | 35 40 1418! 52
41 | 305, 54 | 74| 66 59| 45| 35 | 355 43 1194 51
41 | 52 53 | 73| 640 59| 45 345 35 ' 45 102 50
4.0 | 58 1« 52 | 731 621 58| 45° 345| 35 46 | 89 50
405 60 52 | 74 61 58| 44 345 35 46 | 86 | 6.3
41,60 515 7T 60| 57! 44 345 3.5 | 46 80 65
43 161 51 79 60 56 42| 34 | 35 455! 7.4 | 63
£4 ' 62 | 51 83 59, 54 41 33| 85 45 | T1, 67
£7 62 | 31 86 50 54 40| 34 | 35| 45 | 69 ' 66
51 6.2 | 51 81 59| 55 40| 34 | 35 455 67 65
53 61 | 52| 79, 63 55| 3.9 34 | 35 46 63 o
5.3 , 6.0 | 56 | 7.5, 7.0 55| 39 335 33. 73 61 63
55 | 60 | 58 | 75| 69 54| 38 3350 35 7.3 60 6.0
5.5 6.0 | 7.6| 68 53 38 34 ' 33 69 59 59
5.55 63 78| 67 53, 37 54 33 65 5o 57
5.9 6.4 ... | 6.6 L3734 6.0 oo 5.6

NoTe.—Gage heights November 12 to 17 were found by plotting several readings a day and taking
the mean from the curve.
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Rating tables for Yakima River near Yakima, Wash.

JANUARY 1, 1904, TO JUNE 4, 1905.2

Gage | Dis- | Gage | Dis- || Gage | Dis- || Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height.| charge. || height.| charge.
Feet. | Sec.-ft. | Feet. | Secft. | Feet. | Sec~ft. ‘ Feet. | Sec.t Feet. ' Sec.ft.
3.80 920 4.70 1,800 5.60 3,070 6. 50 5,035 7.80 9,170
3.90 | 1,000 | 4.8 | 1,920 570 | 3,240  6.60 | 5205 !! 8060 9,930
400 | 1,000 | 490 | 2,045 580 | 3,420 ;| 670 | 5565 i 820 | 10740
410 | 1,180 | 500 | 2,180 590 | 3,615 || 6.80 | 585 || 840 | 11,600
4.20 1,280 | 5.10 2,315 6.00 3,830 i 6.90 6,115 8.60 12,480
£30 | 1380 | 5.20 | 2455  6.10 | 4055 || 7.00 | 6405 | 880 | 13,360
4.40 | 1,48 || 5.30 | 2600  6.20 | 4,285 | 7.20 | 7,025 | 9.00 | 14,240
4.50 1,580 5.40 2,750 6.30 4,525 7.40 7,720 9.20 | 15,120
F 4,60 1,690 5.50 2,910 ’ 6.40 4,775 7.60 8,440
JUNE 5, 1905, TO DECEMBER 31, 1906.5
| ! 1
3.00 460 | 4.10 ' 1,200  5.20 ‘ 2,800 | 6.60 ' 6,220 I g 50 14,670
3.10 500 | 4.20 1,405 | 530 | 3,020 | 6.80 6,890 | 9.00 .
3.20 550 | 4.30 1,520  5.40 | 3,210 | 7.00 | 7,59 | 10.00 ;
3.30 605 4.40 . 1,640 5.50 | 3,400 | 7.20 8,290 11.00 26,700
3.40 665 | 4.50 | 1,760 ' 5.60 | 3,600 . 7.40 | 9,010 | 12.00 ' 33200
3.50 725 4.60 | 1,890 5.70 3,810 7.60 9,750 13.00 40,500
3.60 795 || 470 | 2,030 ; 5.8 4030  7.80 , 10,510  14.00 48,600
3.70 875 4.80 2,180 “ 5.90 4,260 : 8.00 11,300 15.00 57,400
3.80 95 | 490 2,340 || 6.00 \ 4500 © 820 | 12,100 16.00 | 67,000
3.9 | 1,00 || 500 2,500 | 6.20 | 5080 | 840 12,030 |
4.00 1,180 wi 5.10 2,670 | 6.40 | 5,600 ;; 8.60 | 13,780
: | |

a This table is applicable only for open-channel conditions.

made during 1904-5 and is well defined.

b This table is applicable only for open-channel conditions.
made during 1905-6 and is well defined between gage heights 3.5 feet and 7.7 feet.

It is based on discharge measurements

It is based on 12 discharge measurements

‘The extension of the

table is based on a discharge for the maximum gage height of 1906 computed from a measurement at

Kiona.

Monthly discharge of Yakima River near Yakima, Wash., for 1905-6.

[Drainage area, 3,300 square miles.]

Discharge in second-feet. ! Run-off.
- Total in
Month. .
: i acre-feet. | Sec.-ft. per , Depth in
Maximum. | Minimum. | Mean. sq. mile. | inches.
|

JANUATY -« oo 1,280 | 1,850 ] 113,000 0.554 0. 64
February 920 . 1,730 95, 900 . 523 .54
March... 3.830 | 7,540 463, 000 2.28 2.63
April.. 3,420 4,750 | 283, 000 1.44 1.61
May. .. 3,850 4,930 303, 000 1.49 1.72
June. .. 5,310 8,320 495,000 2,52 2.81
July. .. 1,290 2,710 167,000 .821 .95
August. . 795 922 56,700 .279 .32
September. 795 904 ,800 .274 .31
October. . . 1,290 3,200 197,000 .970 1.12
November. . 1, 520 1,880 112,000 . 570 .64
December...........ccoeuienan... 1,400 1,700 105, 000 . 515 . 59
795 | 3,370 | 2,440,000 102 . 13.88

January. . ... 1,180 1,820 112,000 0.552 | 0. 64
February 2,500 3,880 215,000 1.18 1.23
March. 2,670 3,480 214,000 1.05 1.21
April 7,590 9,900 , 000 3.00 3.35
May 4,260 7,910 486, 000 2. 40 2.77
June. 3,020 4 410 262, 000 1.34 1. 50
July... 965 1,970 121,000 . 600 .69
August. . 635 694 42,700 .210 .24
Septembe 635 705 , 000 .212 .24
October. ... 725 2,220 136,000 .673 .78
November. . 2,180 2, 400 738,000 3.76 4.20
December. ... ... ................. 2, 500 3,920 ,000 1.19 1.37
The year 635 4,440 | 3,200,000 1.35 | 18.20

|

NoTE.—Values are rated as follows: 1905 and January to June, 1906, excellent; July to December,

1906, fair.
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YAEKIMA RIVER AT PROSSER, WASH.

This station was established February 8, 1906, to replace the old
station at the highway bridge below Prosser Falls, described in
Water-Supply Paper No. 178, page 48. It was abandoned October
12, 1906, as it was found unsuited for low-water measurements and
as the flow was controlled by dams above. It was located 11 miles
below the town of Prosser, about 11 miles below the county bridge
across Yakima River and the power plant of the Prosser Falls Land
‘and Power Company, and about 2,000 feet from the Northern Pacific
Railroad tracks. ,

The channel is straight, and the current fairly swift except at low
stages. The banks are of earth, intermingled with basaltic bowlders;
the right bank is high; the left is low and liable to overflow at ex-
treme high water. The bed of the stream is composed of massive
bowlders and angular cobblestones. There is one channel at all
stages. .

Discharge measurements were made from a cable and car, which
was removed when the station was abandoned. The initial point
for soundings is a cross on a large bowlder, 2 feet back of the shear
legs on the left bank.

A wooden inchined gage, which was read by G. W. Booth, was
located on the right bank, 80 feet upstream from the shear legs.
The bench mark is the top of a copper plug in a large bowlder about
40 feet downstream from the gage; elevation, 18.44 feet above the
datum of the gage and 613.44 feet above sea level.

Discharge measurements of Yakima River at Prosser, Wash., in 1906.

. - Area of Gage Dis-
Date. | Iydrographer. Width. section. height. | charge.
{ Sq. ft. Feet. ‘ Sec.-ft.
February 8..... W.C. Muldrow. ... ... ... ...l 1,720 . 7.20 1 4,160
February23....l.....do............ 1,990 | 804 5,450
March 24....... J.C. Stevens..... 1,610 6 84 3,200
May 17......... W.C. Muldrow... 2,060 8 25 5,900
July 12.........]..... do............ 1,160 5.48 1,470
August 18 .. .. TG Stevens. L. ..ol iieiiieiiio 3.00 100
November 175 .| D. C. Henny...................... ' 7,470 1oL 62, 800
o Estimated. b Measured by floats from new highway bridge above the dam.
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Daily gage height, in feet, of Yakima River at Prosser, Wash., for 1906.
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Rating table for Yakima River at Prosser, Wash., for 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. Sect. Feet.  Sec.t. Feet. | Sec.-ft. Feet.  Secft. «
L 2.60 40 | 3.80 345 500 1 1,060 | 6.40 2,580 8.80 7,050
l 2.70 50 3.90 390 5.10 i 1,140 | 6.60 2,860 9.00 7,510

2.80 ' 65 4.00 ‘ 435 1 5.20 1,225 1 6.80 | 3,160 9.20 7,680
I 2.90 | 80 4.10 | 485 4 5.30 - 1,310 || 7.00 3,480 9.40 8,460
| 3.00 | 100 4.20 ’ 540 5. 40 1,400 7.20 | 3,80 ; 9.60 8,940

3.10 120 4.30 595 1 5.50 1,500 7.40 . 4,170 | 9.80 9,440

3.20 145 | 4.40 655 | 5.60 1,600 7.60 | 4,530 10.00 9,940

3.30 170 . 4.50 715 | 5.70 1,710 7.80 4,910 11.00 12,500
1 3.40 200 | 4.60 780 i 5.80 1,820 8.00 . 5,310

3.50 230 4.70 845 5.90 1,940 8.20 5,730 |
i 3.60 265 4.80 915 6.00 | 2,060 8.40 6,160 |
| 3.70 305 ’ 4.90 ‘ 9856 6.20 i 2,310 ‘ 8.60 ‘ 6,600 |

Nore.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1906 and is well defined between gage heights 5 feet and 9 feet.

Monthly discharge of Yakima River at Prosser, Wash., for 1906.

[Drainage area, 5,050 square miles.]

Discharge in second-feet. , ! Run-off.

| Totalin '~ — —— -

. | .
Month Maximum [ Minimum. | Mean, @ fcre-feet. | Secft. per! Depth in

} ‘i : ' sq. mile.  inches.
FebIUary - ooooooeeeeeeee 5,940 2,720 | 4,150 230,000 0.822 0.86
March. .. 5,940 3,160 | 3,860 237,000 .764 - .88
April.. 11,700 7,740 | 9,130 543,000 1.81 2.02
May. 10, 400 3,010 | 6,58 405,000 1.30 1.50
June. 5,940 1.820 | 3,600 214.000 .713 .80
July. - 1,820 230 | 1,080 66,400 .214 .25
August. ... A 200 40 106 | 6,520 .021 .02
September. } 145 40 98.0 5,830 .019 .02
October 1-12...... ... ........ ' 345 80 210 \ 5,000 .042 02
The period. ... ... ... .. .. e N PO, ¢ 1,710,000 | .. . e

NoTe.—Values are rated as follows: February to June, excellent; July, good; August to October,
fair.
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YAKIMA RIVER AT KIONA, WASH.

This station was established August 20, 1895. It is located at the
highway bridge on the county road about 1,800 feet northwest of
the Northern Pacific Railway station at Kiona, Wash. It is about
23 miles above the mouth of the river. The conditions at this sta-
tion and the bench marks are described in Water-Supply Paper No.
178, page 49, where are given also references to publications that
contain data for previous years.

The staff gage, installed December 23, 1905, was read from Jan-
uary 1 to March 22, 1906. Subsequent to that date the wire gage
was used. These gages are referred to the following bench marks:
(1) A standard U. S. Geological Survey iron bench-mark post near
the Northern Pacific Railway station; elevation, 61.35 feet above
the datum of the gage and 514.79 feet above mean sea level. (2) A
standard U. S. Geological Survey iron bench mark in northeast cor-
ner of H. A. Shandy’s lot near right approach of highway bridge;
elevation, 18.99 feet above gage datum. These elevations were
checked during 1906.

Discharge measurements of Yakima River at Kiona, Wash., in 1906.

Width Area of | Gage Dis-

|
Date. | Hydrographer. ‘| section. | height. | charge.
R - I [
Feet. Sgq. ft. Feet. ‘ Sec.~ft.
February 2la.. W. C.Muldrow................ooiiiiiiianiaas 265 1,580 7.14 | 5,480
March 23....... J.C.Stevens. ... 275 1,200 5.72 2,870

May 8. ....... W.C.Muldrow....... ... ... ... 301 1,850 8.09 7.700
July 11, ... l.... AOn e 217 925 4.64 1,560
July 30b........ . QO et e e 67 82 2.99 309
August 18b ... Muldrow and Stevens........ ... ... ... .. ... 60 58 2.52 150

October 130 ... W. C.Muldrow................................ 96 3.07 285

November17 c¢. D. C. Henny.... 3 8, 400 19.52 61, 600

November 19 ¢.; W. C. Muldrow. 4,250 15.00 31,700

December 18 . e QO 265 1,310 6.14 3,570
|

a Mean of two measurements. b Measured by wading. ¢ Measured by floats.

Daily gage height, in feet, of Yakima River at Kiona, Wash., for 1906.

| j | |
Day. \‘ Jan. ‘ Feb. | Mar. | Apr. | May. | June. | July. | Aug. ’ Sept. | Oct. l Nov. ! Dec.
) I 455 ‘ 6.35 6.35 8.5 8.7 6.8 4.8 2.8 ‘ 2.45 2.75 58 1+ 6.35
. 4.55  6.45| 6.25| 8.8 9.2 6.71 4.8 2.8 ‘ 2.4 2.8 5.7 6.55
4.55 6.65| 6.15: 86 ' 9.4 6.5 | 4.7 2.7 | 2.45| 2.8 | 5.5 6.55
455  6.55 | 6.05| 843 9.45| 6.7| 4.7 | 2.7 ¢ 2.4 { 29 | 54 | 6.6
4.6 6.45 1 6.05 : 84 9.4 | 6.9] 4.7 2.7 ' 2.4 2.95| 5.3 6.7
[ " a6 6.351 6.0 + 8.8 9.3 7.21 4.7 2.7 2.45| 3.0 5.2 6.7
TS 4.6 6.25' 5.95 9.3 8.8 6.9 4.7 2.7 2.45 | 3.0 5.2 6.7
. S 4.6 6.15° 5.95, 9.7 8.5 6.8 4.6 2.65 | 2.5 3.0 5.5 6.7
Qe 4.65, 6.15+ 6.45] 9.8 = 8.3 6.4 4.6 2.6 2,45 3.1 5.3 6.7
100 ...l 4.651 6.05 6.55{ 9.75| 8.3 6.3 4.6 2.6 2.4 3.2 5.7 6.7
| 5 4.65 ' 5.95| 6.65| 9.35| 8.3 . 620 445 26 , 2.35) 3.2 6.2 6.65
120 ..o 4.65 5.9 6.45 | 9.05| 8% 6.1 4.35| 2.55, 2.4 3.1 6.82| 6.6
1. 4.6 ‘ 5.751 6.25) 8.6 8.2 6.3 4.25| 2.6 | 2.5 3.05 ] 7.90! 6.5
4o 4.6 | 5.6 6.05| 9.4 7.9 6.3 4.2 2.6 , 2.55] 3.05{10.4 6.4
15, 4.6 + 5.55 6.25] 9.2 r 7.6 1 6.3 4.1 2.5 | 2.55, 3.05|13.02 | 6.3
‘ 6.45 81 | 7.55 6.2 ’ 4.0 2.45 2.6 3.1 17.34 6.3
6.35 | 8.3 ‘ 7.251 6.2] 3.9 2.5 2.6 3.1 |19.78 | 6.2
6.25 | 8.4 | 6.95 6.1 3.8 2451 255 3.3 | 17.55 1 6.15
6.05| 8.4 | 6.55 6.0 3.7 2.5 1+ 2.5 3.8 | 15.62] 6.2
i5.8] 845 6.3 5.81 3.6 2.45 ) 2.55 1 4.1 [ 1981 | 6.3




50 SURFACE WATER SUPPLY, 1906.

Dazly gage height, mfeet cf Yakima River at Kiona, Wash., for 1906—Continued.

Day. ! Jan. | ¥Feh. ' Mar. ﬂ Apr. I: May. | June. July.| Aug.| Sept. Oct. | Nov. Dec.
' H i
!

733 5.9 83 62, 57 35 | 2.6 43 10.62 6.3

7.2 5.9 &7 | 605] 55 3.3 2.6 43 9.9 6.9

7.1 5.9 9.6 , 6.0 5.4 3.2 . 2,65 4.3 89 83

7.0 5.8 9.9 59 ' 521 31 2,65 42 85 83

6.7 5.9 9.7 | A8 5.2 3.1 2,681 42 82 82

5.75 6.65 5.9 9.2 | 6.2 5.2 3.0 2.7 41 80 | 805
5.85| 6.45 6.0 9.0 | 7.25 51| 2.8 | 2.7 1 43 | 7.7 | 805
6.25| 6.451 6.35° 85 | 7.5+ 50| 2.8 ! 2.7 | 7.2 | 7.5 | 1.7
6.3 |....... 6.55 84 | 7.4 49| 2.8 2.7 (7.0 | 7.1 | 7.6
6.: . 6.9 1 85 | T 4.8] 2.7 2.7 [ 6.7 | 6.9 | 7.3
. T3 . 700 L 2.8 | 2.4 ... ] 6.5 |....... 7.3

| 1

\IOTE —The gage heights from November 15 to 21 were found by plotting several readings a day, and
taking the mean from the curve.

Rating table for Yakima River at Kiona, Wash., from October 1. 1905, io December 31,

1906.

Gage l Dis- Gage | pis- Gage , Dls— “ Gage DIS— ‘ Gage Dis-

height icharge. height charge. height., charge i height. charge. helght charge.
Feet. ‘ Sec. -ft, | Feet.  Secfi. | Feet. . Secft. || Feet. Sec-ft. | Feet. | Sec.—t
2.30 | | 3.60 620 | 4.90 1,780 6.40 3,990 | 9.00 | 9,500
2.40 | 120 3.70 690 | 5.00 | 1,900 | 6.60 | 4,350 | 10.00 | 12,100
2.50 ‘ 150 “ 3.80 760 5.10 2,020 | 6.80 4 740 U 11.00 | 14,950
2. §0 i 180 ‘ 3.90 835 5.20 2,150 i 7.00 5, 140 i 12.00 | 18,150
2,70 ‘ 210 ‘. 4.00 910 5.30 2,280 I 7.20 5,550 13.00 | 21,900
2.80 245 || 4.10 990 | 5.40 2,420 ' 7.40 5,970 14.00 | 26,350
2.90 J 280 | 4.20 | 1,070 | 550 | 2,560 || 7.60 | 6,390 | 15.00 | 31,700
3.00 315 ‘f 4.30 1,160 ' 5.60 2,700 7.80 6,830 16.00 | 37,600
3 10 355 | 4.40 1, 25_)0 5.70 :2, 850 ‘ 8.00 , 7,270 17.00 | 44,000
3. 20 ‘ 400 | 4.50 1,350 5.80 3,000 8.20 | 7,710 18.00 | 50,800
330 450 4.60 1,450 i 5.90 3,160 8.40 8,170 19.00 | 57,800
3.40 \ 500 470 | 1,560 1 600 | 3320 \ 8.60 8,630 | 20.00 | 65,100
3.50 J 555 | 4.80 ‘ 1,670 ‘ 6.20 3,650 ‘ 8.80 9,110

I R S o | | ' ]

Norte.—The above table is applmable only for open-channel conditions. It is based on discharge
measurements made during 1897-1906 and is well defined.

Monthly discharge of Yakima River at K iona,- Wash., for 1905-6.

[Drainage area, 5,230 square miles.]

Discharge in second-feet. Run-off.

Totalin |- ————7— —

Month. .
¢ Maximum.| Minimum. | Mean. | 2¢Te-feet. | Sec-ft. per) Depth in

" sq. mile. inches.
Octobera._._ ... ... [ 4,740 690 2,470 152,000 0.473 0.56
November a. 2,560 1,560 1,860 111,000 . 356 .44
Decembera. 1,900 1,450 1,710 105, 000 .327 44
January. ...l 3,900 1,250 1,850 114,000 354 AL
February.. . 5,860 2,490 3,840 213, 000 \734 .76
March... 5,760 3,080 3,710 228, 000 .709 .82
April. . 11,800 7,490 9,400 559, 000 1.80 2.01
May... 10, 700 3,000 6,620 407, 000 1.27 1.46
June... 5,550 1,670 3,440 205, 000 .658 VE]
July. .. 1,670 228 923 56, 800 176 .20
August. . . 245 120 172 10,600 .033 .04
Septembe . 210 105 162 9,640 .031 .03
October P 5,550 228 1,120 68, 900 .214 .25
November. . 63, 500 2,150 12, 400 738,000 2.37 2.64
December.......... e ‘ 7,940 3,560 5,010 308, 000 .958 1.10
The Year................... 63,500 105 4,050 | 2,920,000 <176 10.45

a These values supersede those published in Water-Supply Paper No. 178, which were in error. The
%ubhshed gage heights for 1905 were in error as follows: October 21 to November 9, 0.7 foot too high;

ovember 10 to 29, 0.2 foot too high; November 30 to December 19, 0.3 foot too high, and from December
19 to 23, 0.35 foot too high.

NoTE.—Values for 1905 and 1906 are rated as good.



YAKIMA RIVER DRAINAGE BASIN. 51
YAKIMA RIVER NEAR RICHLAND, WASH.

This station was established July 28, 1906, for the purpose of
determining the amount of water wasted into Columbia River. It
is maintained only during the irrigating season. It is located at
Yakima Ferry, near the mouth of Yakima River, and below the
headgate of the Amon Canal, the last diversion.

The channel is straight, the banks are high and clean. The bed of
the stream is composed of gravel and bowlders.

Measurements are made by wading at any convenient place near
the gage.

The gage, which was read during the season by J. E. See, is a 1 by
6 inch board bolted to a large bowlder in midstream, 500 feet below
the ferry. The bench mark is a cross, marked B. M., on a large,
round bowlder in the channel, at right angles to the direction of cur-
rent from the old cribworks on the right bank, where an old water lift
wheel was located; elevation, 5.05 feet above the datum of the gage.

Discharge measurements of Yakima River near Jichland, Wash., in 1906.

. Area of Gage Dis-
Date. l Hydrographer. Width section. | height. | charge.
S S |
i
' Feet. Sq. ft. Feet. | Sec.-fl.
July 28......... W. C. Muldrow 89 122 1.46 175
August 17. A J.C. Stevens........ 16 12 .63 9.4
October 13.....| W. C. Muldrow 100 140 1.55 195
| N t

Daily gage height, in feet, of Yakima River near Richland, Wash., for 1906.

i I I I ! ! |
Day. | July. Aug. ‘ Sept,l Oct. | Day. July. Aug. ‘Sept. Oct. Day. July.'Aug. Sept,i Oct.
| |
i
. ’J — — L
1 25| 0.6|08 06
2.. .15 .6 .85 i)
3.. .1 .61 1.0 .6
4. .5 .611.25 .6
5 .0 6 L2 .6
6.. .9 61357 .6
7. .8 6113 .6
8 75 61138 -6
9. .7 .61 1.28 .6
10 75 6115 .6
11 T .6 ] 1.55 .6

Rating table for Yakima River near Richland, Wash., from July 28, 1906, to October 19,
1906.

| [ Gage | Dis-

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

I Gage r Dis-
height. ' charge. || height.

Gagei Dis-
iheig’h‘(.{ charge.

o
charge. ( height. | charge.

|
Feet. | Sec.-ft. ‘ Feet. Sec.-ft. J Feet.  Secft. || Feet. | Sec.ft. || Feet. J Sec.ft.
0.60 8 | 0.90 31 1.20 87 1.50 ' 185 | 1.80 | 340
0.70 13 ; 1.00 46 1.30 114 l 1.60 | 235 1.9 200 |
‘ 0.80 21 w' 1.10 65 ’ 1.40 145 170 280 | |
! ! !

d Iéor(zi:.—The above table is based on 3 discharge measurements made during 1806 and i¢ not well
efined.
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Monthly discharge of Yakima River near Richland, Wash., for 1906.

Discharge in second-feet.

Total in
Month. —_— - — —

B Maximum. ! Minimum. i Mean. acre-feet.

—— —— .
JUY (28-81) <« e et 185 | 100 “ 140 1,110
August. . ... .. K 185 | 8 ! 24.6 1,510
September N 29 8 10.7 637
October (1-19)..._...__....__.......... e | 400 1 21 178 6,710
The POTIOR. - -« oo e oo T 9,970

NoTE.—Values are rated as fair.

LAKE KEECHELUS NEAR MARTIN, WASH.

This station was established January 12, 1906, to obtain the fluc-
tuations of the lake surface and the amount of stored water. It is
located at the foot of the lake, 4 miles northeast of Martin, Wash.,
on the State road over Snoqualmie Pass.

All gage heights for 1906 refer to the level of the sill of the outlet
tunnel of the dam, which is 2,457.00 feet above sea level. The bench
mark is a spike in the root of a stump on the right bank of the outlet
near the abutment of the dam; elevation, 16.05 feet above the datum
of the gage and 2,473.05 above sea level.

Daily gage height, in feet, of Lake Keechelus near Martin, Wash.. for 1906.

| | t [
Day. l Jan. ‘ Feb. ‘ Mar. | Apr. ‘ May. ‘June. July. Aug. [ Sept. | Oct. ! Nov. tDee.
— JOSS L o = R I
1721 1.48| 1.73 | 3.17 0 247 L73 0.82| 0.40, 0.44| 2.22 312
162 L4 1.8 3571 240| 1731 .s0| .38l ,46\ 206 3.31
153 133 1s4| 354 240) 173, .78 .37, 54 202 341
143 128| 1.84; 350, 2.63] L7001 .78| .36  .91| L.99| 3.59
135! 1.25 1A91. 3.39 ' 2.58| L68 6 .76 .35\\ 93\ 194 385
132 120 210 3.16| 251 vetl 7w wl sesloap
1310 116} 237 3.02 244 1L58| .75, .36 \ .88 ] 2,92 4.5
150 1161 2.53\ 2.96 234 L52] .74 .36! .94 244 482
1281 122 2581 3.03| 224| 1.47| 78] .361 .99| 2.64 501
126 1301 2.53i 3.25 | 219 1.44 .72‘ .36, 100 316, 509
|5 SO [ 1.24 \ 1.33 ‘ 242 3.30| 215 1.43} .70 .33 | 97| 3.70 | 5.20
120 Vo6 122 1361 2.30 ‘ 3.28 222 L37, .70 32 LO01| 3.92 4.6
18 .85 1.20| 134 216! 3.09| 2.17| 1.34| .69, .32/ LO04| 573 421
T4l I .83 118 1.32 \ 206 2.90' 2.14| 131 .64| .52° L10{ 609 4.01
15iiiiains CLTT| 116 128 2.04\ 295 2.11| 126 64 .54 132 ]....... 3.93
2.00 1 2.84, 2008| 1.24 63‘ .52‘ L67 [...... "2l
225 273 203 L2l | 62| .50 222 ... 4.03
2.32, 256! 200| L17[ .62| .46 \ 2.64 ... 4.01
2.34| 243 1.9 | 113 61, .42 264 | .. ... 4.41
2.46 | 2.36 ‘ 194, 110 60| .40] 250 |....... 4.91
2.76 1 2.30 194! 1.06| .60 .37| 2.27|...... 4.95
3.04, 228 199 104 .58, .35| 216 |....... { 4.75
3.07 \ 221, 1.6 1.02) .56 .34] 211 |....... 4.52
2981 217 192 97| .54, .34 200 |....... I 441
292 2260 1901 .94 .52 .40 207 ... | 42
288 265! 1.86| .92| .50 ,47] I I O 4.69
2.82  2.69, 1.8 .90 .49 48 232 ..., 5.02
2,80 2621 1.83 .88 .48 50. 247 .. 5.32
2.90 2.53 1.8 .8 .46 48 2.67 |....... | 563
3.02 ‘ 2.56| 18 .85 .43 .45 257 | 312 595
....... 2'52J"“'“‘ .84 41 wl 2.37 ... 6.22
|

|
|

'
|
i
|



YAKIMA RIVER DRAINAGE BASIN. 53

KACHESS LAKE NEAR EASTON, WASH.

This station was established September 20, 1905, in order to deter-
mine the amount of storage in Kachess Lake. The datum of the
gage is the same as during 1905.

Daily gage keight. in feet. of Kachess Lake, near Easton, Wash.. for 1906.

I
Day. ;‘ Jan. / Feb. [ Mar. i Apr. {May. June. | July. | Aug. ‘ Sept.  Oet. | Nov. . Dec.
) ‘ :
125 22 | 1.95 L7 ! 36 56 54 3.25‘ 135 0.55 .45 3.85
L2 ) 22 | L9 18 | 38 | 565 53 | 32 . L3 .6 | 235 3¢
L15) 215| 185 19 | 38 | 58 525| 3.2 12 6 | 23 305
12 1 215 18 20 ' 38 | 60 52 | 315 11| 165 22 32
115 215 L8 ' 20 | 375) 6.05 51 315 L1 .65] 22 3.0
L2 21 1 L7 21 | 37 61 505 315 L0 .65{ 2.4 2.8
L1 2050 1.6  2.25] 3.6 6.1 50 ' 3.1 1.0 651 25 0 2.9
115 205, 1.6 \ 2.5 3.5 ' 605! 49 ' 3.1 .85 65 265, 2.8
1.2 | 20 0 L6 | 265| 35 60 | 4.8 | 3.05 9 ' 6 2 2.6
L1 20 ' 1.6 | 27 | 36 | 6.0 | 47 | 3.0 .85 .65 3 2.5
L1 | 205, 1.6 27 | 3.8 | 595 46 | 29 J .8 65 34 2.4
L1 1195 1.6 26 | 40 | 595 45 | 2.8 .75 .65 392 23
115 1.9 | 1.6 26 | 41 | 59 445| 2.75| .75 .65 a8 22
115 L9 | 1.6 | 26 | 42 1 59 435] 27 .8 7o 818 215
1150 1.8 | 155 26 | 44 585, 4.25 2.65( I5 | .75 9,46 2.1
1.1 1.7 1 155 2.65| 46 | 58| 4.2 | 255 .7 ' 85| 9.24| 2.05
1.1 LT LS5 2.7 | 47 | 575! 41 | 25 7o L1 | 872 ‘ 1.65
1.1 .85, 1551 27 | 48 | 57 ' 40 | 24 7] L2s o8l 1.9
1.1 1.9 [ L55 28 | 50 | 57 39 ' 23 65 L3 76 20
1.1 L95 | L5 28 | 515! 57 38 22 6 | 13 | 71 215
L15) 1.9 15 ' 30 525 575 3.7 | 21 6 L3 | 66 | 22
L1520 15 ;33 535{ 58 36 205, .6 ¢ L3 | 62 | 225
13 | Y9 1a | 31 .54 58 35|20, 6 L2 58 | 22
1.35{ 1.85 1.4 | 3.5 | 5451 58 3.5 1 L9 ¢+ .55, L3 5.4 215
145 195 15 | 3.5 545 58 | 3.4 | 19 6 14 53 21
2.0 | 1.4 35 5.45{ 5.75| 3.4 | 18 550 23 49 21
.95 1.4 | 385 55, 565! 3.35| 1.7 6| 27 45 21
195 1.4 | 35 | 55 56 33 | L7 6l 2.7 44 205
L5 | 85 | 555 55 | 33 | L6 55 26 | 42, 20
15 3.55\ 555 | 5.45| 38 | L5 51 26 | 40 | 195
1.5 o 5.5 [ooo... 3.3 | 145 |....... 2,45 ... 1.9
! i

|
|
|
|
v
|
I
|
|
|

KACHESS RIVER NEAR EASTON, WASH.

This station was established October 14, 1903. It islocated 2 miles
northwest of Easton, Wash., and one-half mile below the foot of Take
Kachess, at the outlet of which a dam has been constructed by the
Cascade Canal Company. This dam controls the flow. The condi-
tions at the station and the bench marks are described in Water-Sup-
ply Paper No. 178, page 78, where are given also references to publi-
cations that contain data for previous vears.

Discharge measurements of Kackess River near Easton, Wash., in 1906.

. | 5 | Area of Gage ‘ Dis-
Date. ‘ Hydographer. (“ ldth'] section. height. | charge.
| |

| Feet. | Sq.ft. | Feet.  Sec.t.
March 16. .. ... J.C. Stevens. . ... i 70 113 | 3.86 215
May 1..... .. W.C. Muldrow 76 1 229 | 5.45 732
July 16.......0 ... do-.oanl 69 | 120 4.01 256
eens 08 ‘ o4 3.62 156
.. 68 | 97 | 3.63 ¢ 149
September 24.. ..... QO eee e . 04 67 " 3.23 74
October 29. ... Muldrow and MeGlashan . T 164 | 4. 60 428
November 26..; W. C. Muldrow 76 230 ¢ 5.50 722

i
|
)
|
1
|
|
|
i
|
|
|
f
|
|
I
I
|
|
J



SURFACE WATER SUPPLY, 1906.

Daily gage height, in feet, of Kachess River near Easton, Wash., for 1906.
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NoTe.—Values are rated as follows: January to March and July to October, good; remainder of year,

excellent.
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CLEALUM RIVER NEAR ROSLYN, WASH.

This station was established October 10, 1903. It is located 1,000
feet below the outlet of Lake Clealum. It is 2% miles northwest of
Roslyn and 6} miles northwest of Clealum, Wash. On March 17,
1906, the gage was lowered to the same datum as was used prior to
August 28, 1905.  All gage heights of 1906 refer to this datum, 17.40
feet below the bench mark, which is a large spike driven into a root
on the downstream side of the blazed tree on the left bank to which
the cable is fastened. The gage was read during 1906 by Mark
Barkwell, Mrs. Samuel Davis, and employees of the United States
Reclamation Service . The conditions at this station and the bench
marks are described in Water-Supply Paper No. 178, page 80, where
are given also references to publications that contain data for pre-
Vvious years.

Discharge measurements of Clealum River near Roslyn, Wash., in 1906.

I 2, _
Date. Hydrographer. Width. ‘sxefzet?’o(;{ hgrig%%. chI;.Irsge.
Feet. | 8q.ft. Feet. Sec.t
March 17e......' J.C. Stevens.................. PR .- 124 720 2.35 52
May3.......... )WL G Muldrow ... 148 1,220 5.98 3,370
Juy 18a. . . ¢ L 125 753 2. 7
August 136, . .do. . 80 139 1.96 443
August 24 0. .| Stevens and Muldrow..................... ... 82 114 1.58 264
October 31..... Muldrow and McGlashan..................... 128 883 3.50 1,150
November 27...| W. C. Muldrow ..o 125 786 3.01 7
a Large amount of dead water. b Measured by wading.

Daily gage height, in feet, of Clealum River near Roslyn, Wash., for 1906.

Day. Jan. | Feb. | Mar. ‘ Apr. | May. June. | July. | Aug. r Sept. | Oct. | Nov. | Dec
!
T L8 | 31 | 245] 40| 60| 41 ... ‘ I 16 L7, 32| 2.7
PR, L7 | 3.2 | 2.4 40| 6.1 .6 17| 31| 2.6
F I .72 3.15| 2.35 3.9 6.0" 1.6 1.8 2.9 2.5
4o, 72| 3.1 | 2.3 3.81 6.0 | 16l 18| 28| 24
5 .7 | 3.0 + 2225 3.9| 5.8 0| L6i 19! 27| 2.4
1.7 2.9 2.2 4.4 5.3 2.0 1.6 1.9 2.7 2.4
175 2.8 | 2.2 47| 50! 20| 1.6| 19| 28| 2.4
.72 2.7 | 2.2 4.9 4.9 20| 16| 19| 29| 2.3
1.75 | 2. 2.3 4.8 5.0 \ 20 16| 18| 29| 23
1.75 | 2.3 2.4 45| 55!, 20! 1.7 18| 32 23
175 25 | 25 4.3 5.7[ 20 7| 18| 40 2.3
LL72) 2.4 1025 4.0| 3.6 2.0 17| L9| 42| 2.3
172 2.4 1 2581 3.8 5.1 20 17| 19| 63| 22
1.7 2.321 2.5 3.7 4.8 2.0 1.7 1.9 111 2.2
1.7 2.3 | 2.5 3.7 4.7‘“ 2.0 1.7 2.0 | 14.0 2.2
1.7 2.2’! 2.45| 3.9 46/ 2.0 1.7 22 16| 2.2
1.7 | 2.2, 2.4 4.2 4.2 2.0 17| 25| 86| 22
1.7 | 2.4 0 23 431 4.0 2.0 1.7 27, 66| 2.2
17 | 25 . 2.28] 4.3| 3.9 L9 17| 28] 54| 23
17 | 27 i 2.1 4.4 3.81 1.9 1.6, 2.8, 48| 23
1.7 | 28 | 2.0 49 3.7 . L1 16, 27| 42 2.3
1.8 | 28 | 20 5.9, 3.7 . L] L6, 26| 3.9| 2.4
1.8 | 2.8 | 2.0 6.1 3.7 L1l 16| 25| 36| 235
2.0 | 27 | 1.8 57| 3.8 Llr L6 25| 3.4! 25
2.3 . 27 | L8 5.2 3.9 L1, 17| 25| 83! 25
1.9 4.9 4.5 1.4’ 1.8 6.7( 30| 25
2.0 4.7 4.9 L5( 1.8{ 66| 30| 25
2.05 | 4.7| 4.8 . L5 L8| 54| 229 24
2.1 5.0 4.4 L5 1.9 45) 28| 2.4
2.5 5.41 4.2 1.6 19| 397 27! 24
3.4 (...... |42 L6 |....... 3.5 e 2.4
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Rating table for Clealum River near Roslyn, Wash., for 1906.

Gage Dis- . Gage Dis- Gage ‘ Dis- ” Gage Dis- Gage Dis-
height.| charge. \ height.’ charge. height.‘ charge. ! height.| charge. ‘ height.! charge.
' i
Feet. | Sec.-ft. | Feel. [ See.-fi. Feet | Secft. Feet. | Sec.-ft. | Feet. | Sec.-ft
1.10 140 | 2.20 460 | 3.30 940 4.80 1,970 ' 6.80 4,160
1.20 165 ‘ 2.30 495 3.40 995 1 5.00 2,150 \ 7.00 4,400
1.30 l 190 2.40 530 3.50 1,050 5.20 2.350 1 8.00 5,800
1.40 | 215 2.50 a70 3.60 1,110 5.40 2.550 } 9.00 7,340
1.50 240 2.60 610 3.70 1,170 \\ 5.60 l 2,760 10.00 9,040
1.60 270 | 2.70 650 3.80 1,230 i' 5.80 2,980 11.00 | 10,900
1.70 300 . 2.80 (95 3.90 1,295 ;‘ 6.00 3,200 12.00 | 12,940
1.80 330 ¢ 2.90 \ 740 4.00 1,360 ‘ 6.20 3,440 13.00 15,200
1.90 ‘ 360 | 3.00 785 4.20 1,500 6.40 3,680 ‘ 14.00 ‘ 17,700
2.00 390 | 3.10 ! 835 4.40 1,640 | 6.60 3,920
230 1 @25 0 320 85 w06 | 1800 “ ‘\ ‘ |
[ | ! i

NoTE~—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1903-1906 and is well defined between gage heights 1.4 feet and 6.0 feet.

Monthly discharge of Clealum River mear Roslyn, Wash., for 1906.

[Drainage area, 205 square miles.|

Discharge in second-feet. Run-off.
R T— Totalin j ———————
Month. R

Maximum“i Minimum.| Mean. | 2cre-feet. ! ngl_frglﬁer‘ Difllc]ttllelsl.n

—_—
785 i?o 404 24, 800 1. 91 2.27
885 60 644 35, 800 3.1 3.27
995 \ 330 494 30, 400 \ 2.41 2.78
3,320 | 1,170 1,800 107,000 8.78 9.80
‘ 3,320 \ 1,170 2,020 124,000 | 9.85 11.36
R 1,970 1,230 1,530 27,300 , 7.46 2.50
August 5-31... ... R 350 140 309 16,500 ! 1.51 1.52
September. ... ... ... R 360 | 270 293 17,400 1.43 1.60
October..................... . 4,040 300 831 51,100 | 4.06 4.68
November. . 17,700 650 2,650 158,000 1 12.92 14.40
December. ... ... ... 650 460 522 32,100 2.54 ! 2.93
The period. ... ............. e ‘ .......... ‘ 622,000 | L.

NoTE.—Values are rated as follows: April to June, excellent; remainder of period, good.
NACHES RIVER NEAR NILE, WASH.

This station was established June 23, 1904. It is located 1% miles
above the highway bridge, 23 miles northwest of North Yakima, and
8 miles southeast of Nile, Wash. The station is 1§ miles above the
junction of Naches and Tieton rivers.

On November 15, 1906, the gage was destroyed by a flood. Gage
heights after that date were taken from a temporary slanting gage,
and have been reduced to the same datum as the old gage. The con-
ditions at this station and the bench marks are described in Water-
Supply Paper No. 178, page 82, where are given also references to
publications that contain data for previous years.
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Discharge measurements of Naches River near Nile, Wash., wn 1906.

g . Area of Gage Dis-

Date. IIydrographer. l“ ldth'% section. | height. | charge.

. Feet. J‘ Sq. ft. Feet. SecHl.
March 27. J. (. Stevens 189 ¢ 360 4.43 1,110
3. .. W. (. Muldrow. .. ! 190 | 409 4.80 1,530
U do J 192 365 4.50 1,250
RN o 188 i 268 4.00 626
L N 182 | 174 3.46 253
L .. 246 | 1,730 10.30 22,000
December 9. .. ‘\ _____ do 196 ’ 37 4.00 1,270

a (‘omputed from slope measurement and surface floats.
Daily gage helght, in feet, of Naches River near Nile, Wash., for 1906.
|
Day. Jan. | Feb. { Mar. | Apr. May. June. | July. ,! Aug. Sept.|{ Oct. | Nov. | Dec
1 3.7 4.3 4.3 5.3 6.0 4.9 4.4 3.6 3.4 3.4 3.9 3.35
3.9 4.3 4.2 5.1 5.9 4.9 4.4 3.6 3.4 3.4 3.9 3.35
é 4.0 4.3 4.2 5.0 6.0 5.0 4.4 3.6 3.4 3.41 3.9 3.22
3.8 4.25 4.15 5.1 6.0 5.1 4.4 3.6 3.4 3.51 3.9 3.22
. ' 3.8 4.2 4.1 5.4 5.9 5.0 4.3 3.6 3.4 3.5 3.9 3.22
] i
6 .8 4.15 4.1 5.7 5.7 ( 4.9 4.3[ 3.6 3.4 3.5 3.8 3.09
.8 4.2 4.2 5.9 5.6 4.8 4.3 3.6 3.4 3.5, 3.9 3.74
.75 4.2 4.3 6.0 5.7 4.7 4.3 3,6 3.4 3.5| 4.3 3.87
.8 4.15 4.4 5.9 5.7 4.7 4.2 3.6 3.5 3.5 4.3 3.74
.8 4.1 4.5 5.7 58] 4.7 4.2 3.6 3.5 3.5] 4.5 3.61
I
7 4.05 4.4 5.6 5.9 E 4.7 4.2 l 3.5 3.5 3.5 50 3. 48
.75 41 1 43 5.4 5.81 4.9 4.1 i 3.5 3.5 3.5 | 5.18{ 3.48
7 4.0 ' 4.3 5.3 5.5 4.8 4.1 351 3.5 3.5 7.12 | 3.35
.8 4.0 4.2 5.3 5.4 4.8 40| 351 3.5 3.5 10.14 | 3.35
.75 3.95 4.1 J.4 5.4 ‘ 4.7 4.0 3.5 ‘ 3.6 3.6 | 10.14 } 3.35
..ol 3.7 ‘ 4.0 4.1 5.5 5.2 4.7 4.0 3.5 3.6 3.81 9.04( 3.22
17 3.7 4.0 4.2 5.5 5.1 4.7 4.0 3.5 3.5 4.0 6.84 | 3.22
[ E 3.8 « 4.1 4.3 5.6 5.0 4.6 3.9 3.5 3.5 4.0 5.6 3.22
19 .. P 3,75 4.9 4.3 5.5 4.9 4.6 3.9 3.5 3.5 4.0 | 5.2 3.22
200l I 3.8 5.0 4.2 5.6, 4.9 4.6 3.9 3.5 ( 3.5 3.9 508 3.48
1 '

- 3.7 4.9 4.1 5.8 4.8 4.6 3.8 3.4 3.5 3.8 4.84| 4.48
2. 3.7 4.7 4.1 6.1 4.9 4.5 3.8 3.4 3.5 3.8 4.6 4.48
23 3.8 4.6 4.1 6.2 4.8 4.5 3.8 3.5 3.4 3.7 4.36 | 4.24
24l 4.0 4.6 4.1 6.0 4.8 4.5 3.8 3.5 3.4 3.7 4.36 4.24
5. 4.1 4.5 4.2 5.8 4.9 4.5 3.8 ‘ 3.5, 3.4 3.7 | 412 4.12
26.. ...l 4.1 4.4 4.2 5.7 5.4 4.6 3.7 3.5 3.5 4.2 4.0 4.0
27 4.1 4.4 4.6 3.6 5.3 4.5 3.7 3.5 3.5 4.4 | 3.87| 3.87
28l 4.05 4.3 4.6 5.5 5.2 4.5 3.7 3.5 3.5 4.3 3.61 3.74
290 LTI 40 | 47 | 56| 51 44 37| 34| 35| 42| 36| 374
0.l 4.1 4.8 5.7 5.0 ‘ 4.4 ‘ 3.7 3.4 3.5 4.1 3.48 | 3.61
Bleveiena . 4.2 5.2 ... 4.9 e ‘ Mi 34l 4.0 ... 3.48

NoTE.—Gage lengths for November 12 to 17 were found by plotting several readings a day and taking
the mean from the curve.

Rating table for Naches River near Nile, Wash., from January 1, 1905, to November 15,

1906.
‘ Gage  Dis- Gage  Dis- ' Gage Dis- | Gage | Dis- |Gage Dis-
height. charge. height. charge. height. charge. height.| charge. |height.| charge.
| |

Feet.  Sec-ft.  Feel. 1 Sec-ft. | Feet. | Secft.  Feet. Sec.ft. ‘ Feet. | Sec.ft
3,40 235 4.30 960 . 520 | 2,30 620 4,740 | 8.00 | 10,700
350 280 , 440 1,000 ' 530 | 2,580  6.40 5,300 | 820 ' 11,52
[ 3.60 330 430 120 5.40 ‘ 27%  6.60 5880 | 840 12,360
j 3.7 300 460 1,380 \ 550 | 3,000  6.80 6,480 8.60 13,240
3.80 460 470 | 1,530 | 560 ' 3220 | 7.00 7,100 | 8.80 14,160
3.90 540 | 4.80 1,690 5.70 ¢ 3,460 | 7.20 , 7,740 9.00 ' 15,100
4.00 630 || 490 | 1850 | 580 | 3700 | 7.40 | 8420 I| 10.00 | 20,320
410 730 | 500 2,020 || 59 | 3,90 | 7.60 | 9,140

4.20 840 5.10 2,200 6.00 4,220 7.80 9,900 I

NoTE.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1905-6 and is well defined below gage height 5 feet.
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Monthly discharge of Naches River near Nile, Wash., for 1906.

[Drainage area, 636 square miles.]

] Discharge in second-feet. | Run-off.

— e - Total in — - - -
Month. :

iMaximum‘ Minimum. | Mean. | 8cre-feet. | ngli'gh]g‘?r Ii;g}tlgsm
January......................... 340 390 513 ‘ 31,500 0. 807 0.93
February.............. .. 2,020 535 ! 1,010 | 56,100 ! L 59 1. 66
March................. 2,380 730 996 61,200 157 1.81
April. ...l 4,740 2,020 3,250 ‘ 193,000 5.11 5.70
May....oooooo. 4,220 1,690 2,810 173,000 442 5.10
JUDe .o 2,200 1,090 1,530 91,000 2, 41 2.69
July.eoeen 1,090 390 676 41,600 1.06 122
August......... ... 330 235 289 17,800 . 454 .52
September....... ... ... .. 330 235 267 15,900 . 420 .47
October................. . 1,090 235 458 28,200 . 720 .83
November 1-15. . _................ 21,100 460 4,060 | 121, 000 6. 38 3. 56
The period................. \‘ .................................. \] 800.000 \ ............ { ..........

NoTE.—Values are rated as follows: January to May and November, good- June to October, excellent.
NACHES RIVER NEAR NORTH YAKIMA, WASH.

The original station on Naches River was established August 14,
1893, at a point a few hundred yards above the mouth of the river,
near the bridge of the Northern Pacific Railway.

On April 24, 1906, a standard chain gage was installed at the
highway bridge above the cable; length of chain, 27.10 feet. After
April 28, 1906, this gage was read by Mrs. A. M. Cole. The flood of
November 16, 1906, swept out this gage with the bridge and changed
the channel. A temporary vertical gage, installed November 22, at
the same datum, was read during the remainder of the year. The
bench mark is a brass plug in the top of the concrete-filled steel
pier, 10 feet north of the gage; elevation, 21.74 feet above the
datum of the gage and 1,093.87 feet above sea level.

The conditions at this station and the bench marks are described
in Water-Supply Paper No. 178, page 86, where are given also refer-
ences to publications that contain data for previous years.

Discharge measurements of Naches River near North Yakima, Wash., in 1906.

Date. Hydrographer. | Width. ;;g%?o‘r’f} posge e

_ i S I

l Feet. Sq. ft. | Fegt. Sec.-ft.
a9,

March 26....... Stevens and Muldrow. .......... ... ... ... .. | 130 387 35 970
April 3......... W.C. Muldrow............... 143 576 a6.15 2,140
April 25 . ... .| . .. Aol ' 158 644 6. 45 3,790
May 28.........|..... A0 w e C142 452 | 5.67 | 2,440
June 21........]..... 6 1 ! 132 307 4.48 | 1,280
July 10.........]..... do. e I 127 248 ‘ 4.00 961
August 20...... J.C.Stevens............... 57 33 2.10 ‘ 40
October 26. .. .. Muldrow and McGlashan. .. 131 322 4. 40 | 1,230
November 145 .| W, C. Muldrow._........... 270 1,820 11. 50 ‘ 24,300

820 : 3,590

]

November 22...|...... Aol 240 923 l

a Gage height from inclined gage: other gage heights are from chain gage.
b Measured by floats.
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Daily gage height. in feet. of Naches River neur North Yakima, Wash., for 1906.
Day. Jan.  Feh.  Mar.  Apr. May. June. July. Aug. Sept. Oct. Nov. Deec.
1. 43 a2 3.3 0 635 6.9 52 41 26 20 2.1 3.6 7.5
2. 43 5.2 2. 6.3 6.9 5.1 40| 25 20 24 35 7.5
3. 14 5.2 5.2 6.1 7.0 a6 41| 23 20, 22 3.5 7.4
4. 44 5.2 5.1 6.3 157 42| 23 21 24 36 7.4
5 14, 5.2 3.0 6.6 0.7 5.4 420 25 19 25 3.5 7.4
I
4.4 \ 5.2 50010 6.0 51 42!l 23 20  253. 3.4 7.5
4.3 . b1 5.0 1.3 0.4 49 44| 24 2.4 2.4 36 7.5
430 5.1 52 ... 6.2 48 43| 22 25 25 4R 7.7
43 5.0 350 7.3 6.4 48 41| 23 25 25 44 7.7
43 5.0 ‘ 35 Tt 6.8 47 39, 22 23 25 4 7.6
43 49| 5.4/ 69 6.8 47 401 22 235 ‘2.4 7.5
4£2 49 | 33| 6.6 A6 50 3.9, 23 22 25 7.4
42 49 | 53] &5 6.2 50 38, 23 20 25 7.3
42 48 1 53! 68 5.9 48 3.7 224 23 25 7.3
42 48 ' 2 .. £.0 47 37 23 27 27 7.2
4.2 4.8 5.2 5.8, 4.8 3.8 2.4 2.5 2.7 7.3
42 47 5.2 5.6 48 35 22 24 3.6 7.3
42 5.5 5.1 5.2' 4.7, 34 21 2.3 3.6 7.2
42 6.3 5.1 50 4.6 3.4 20 22 3.4 7.2
42 6.2 51 50 45| 32, 21 23 3.3 7.3
Lo 61 sl 47 45| 31 21 23| 33 8.5
4.2 5.9 ‘ 5.0 48 45| 30, 21 23! 32| 8.6
44| 58 5.0 49, 44| 31 21, 23| 3.0/ 8.3
451 5.6 5.0 50 43] 30, 19| 24| 3.0 8.3
4.7 5.3 | 5.0/ 5.1 440 28| 21| 24| 30 8.1
| I
4.9 | 5.0 6.2 4.6 29| 20| 23 40 8.0
4.9 5.2 6.0 44 28| 20| 2.2 4.8 7.9
4.9 3.8 59| 42 27, 20| 2.4 44 7.9
4.0 5.9 57 41 331 25| 2.2 40 7.9
4.9 . 6.0 6. 55 40 28 20! 22 338 7.8
5.1 64 5.4 2.7‘ 2‘2‘ ....... ‘ 3.6 7.7
' | I

a (rage and bridge destroyed by flood.

Rating tables for Naches River near North Yakima, Wash.

JANUARY 1 TO APRIL 29, 1906.2

Gage | Dis- || Gage ‘ Diss  Gage ' Dis- | Gage | Dis- | Gage | Dis-
height. charge. | height.!charge. | height.‘ charge. height.i charge. |height. | charge.

I i ‘

Feet. Sce.-qt. Feet.  Sec-ft. | Sec.ft. Feet. ‘ Sec.-ft. Feet. + Sec.—ft.

© 4.0 285 | 4.90 650 . 1,280 | 6.30 ¢ 2,190 | 7.00 | 3,360

' 4.30 325 5.00 720 11,350 ¢ 6.40 | 2,340 7.10 3,540
4.40 370, 5.10 800 1,510 6.50 | 2,500 | 7.20 | 3,730
4.50 ) 420 5.20 880 » 1,630 1 6.60 i 2,660 7.30 3,920 !
460 | 470 530 970 1760 ' 6.70 | 2,830 || 740 | 47110 |
4.70 525 540 |, 1,070 £ 1,900 | 6.80 | 3,000 | 7.50 | 4,300
4.80 ‘ 585 530 | 1,170 2040 | 6.90 @ 3,180 | 7.60 | 4,500

. \ . :
APRIL 28 TO NOVEMBER 14, 1906.b

N ' | :

"1 5 210 5| 310 365 0 4.20 1,055 || 6.20 | 3,350
1.20 7 2.20 60 © 3.20 415 1 4.40 ‘ 1,210 | 6.40 3,670
1.30 9 2.30 75 1 3.30 470 4.60 1,380 || 6.60 4,000
1.40 11 2.40 95 | 3.40 525 4.80 | 1,570 6. 80 4,340

| 130 14 2.50 120 3.50 385 1 5.00 1,780 7.00 | 4,700
1. 60 17 2.60 150 1 3.60 645 | 5.20 2,000 | 800 | 6,880
1.7 21 2.70 185 .| 370 710 ' 340 | 2,240 | 9.00 | 10,100
1.80 25 2.80 225 3.50 T 5. 60 : 2,500 | 10.00 14,800
1.90 30 2.90 270 3.90 840 5. 80 2,770+ 11.00 + 20,900

; 2.00 33 3.00 315 4.00 910 6 00 3,050

a This table is applicable only for open-channel conditions. It is based on discharge measurements
made during 1905-6 and is fairly well defined below gage height 6.2 feet.

b This table is applicable only for open-channel conditions. It is based on 7 discharge measure-
ments made during 1906 and is well defined between gage heights 2.0 feet and 6.5 feet.

80T8—1RR 214—0T 5
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Monthly discharge of Naches River near North Yakuna, Wash., for 1906.

[Drainage area, 1,120 square miles.]

I Discharge in sccond-feet. Run-off.

-— ——— e — Total in ——— -

Month. . | N
L . . acre-feet. ' Sec.-ft. per  Depth in

Maximumn., Minimum. | Mean. sq. mile. E inches.

|

January . 500 | 985 1 395 ‘ 24,300 0.353 ' 0.41
Februar, 2,190 | 525 1,030 57,200 L0920 .96
Mareh . 2,340 | 720 982 60, 400 LRI 1.0t
April. . 4,500 1,900 3,120 186. 000 2.79 3.11
May... 4,890 1,470 3,040 187,000 2.71 3.12
June. .. 2,630 910 ¢ 1,550 92,200 1.38 1.54
July ... 1,210 185 646 39,700 LOTT .67
August .. 150 30 67.6 4,160 .060 .07
September. ...l | 185 30 74.8 4, 450 067 .07
October. .. ... ! 1.570 45 386 23,700 . 345 .40
November 1-14. ... ... l 21.900 525 3.300 91, 600 2.95 1.54
The period. .. .. ..ooooeno .. ’ ............ SR Lo CTTLO000

NoTE.—Values are rated as follows: January to April, good: July to November, fair.
BUMPING RIVER NEAR NILE, WASH.

This station was established June 13, 1906, for the Tieton project
of the United States Reclamation Service. It is located at the out-
let of Bumping Lake.

Discharge measurements are made by wading.

The gage, which was read during a part of 1906 by employees of
the Reclamation Service, is a vertical stafl fastened to the stump of
a tree, at the point where the trail crosses the river, 2,000 feet below
the lake.

Discharge measurements of Bumping River near Nile, Wash.. in 1906.

| { -
Date. Iiydrographer. 'Width. Areaof | Gage

|
o ) - i
i Feet. Sq.ft. . Feet. Sec.ft.

i 110 193 1.40 352

Dis-~
section. | height. charge.

June 13 .. _.... W. C. Muldrow..

July 9. .. C.E. Hewitt. .. ..o ool 110 171 1.02 266
July 14 116 141 .76 198
July 18 1ous 126 .63 161
July 23 oLl 1 s 1i4 5 136
July 28 40 oo o115 105 44 120
November14a_. el N 140 | 900 7.00 6,000
December 7....-.....d l 1o | 201 1.50 | 407
|

a Computed {rom measurements of slope.

Daily gage height, in feel, of Bumping River near Nale, Wash., for 1906.

F ! |
Day. June. | July. | Day. June. | July. June. July.

...................... ‘ .85 115 0.5
.5 .8 1.1 -5
-4 .7 1.1 .5
.35 .75 1.1 .5
.4 7 1.1 .45
.35 .65 1.05 .45
-3 .65 1.05 | .45
L2500 -6 1.05 § .4
.2 1 ST 5 ) : .4
.2 -6 ‘
15 .55

|
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Rating table for Bumping Ricer near Nile, Wash., for 1906.

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

height. ‘ charge.

'

'

|
| i
Feet. ?Sc('.-ft. E Feet.  Sece-fl., Feet.
|
|

Ga,ge‘ Dis- l

Feel. | Sec.-ft.

0. 40 T070 176 1.00 251 L. 30 347

0.50 0.80 199 110 281 1.40 i 382
0. 0 224 1.20 [ 314 1. 50 417

0. 60 |

NoTE.—The above table is applicable only for open-channel conditions. It is based on 7 discharge
measurements made during 1906 and is well defined.

Monthly discharge of Bumpmng River near Nele, Wash., for 1906.

[Drainage arca 68 square miles.]

Discharge in second-feet.

7

Run-off.

- Total in

Month. | x .
P s , | acre-feet. ' Scc.-ft. per Depth in

Maximum. | Minimum. Mean. sq. mile. i inches.

. . . _ : .
i | |
June 13-30. .. ................ . ... 417 266 318 11,400 4.68 3.13
July. ..ol 314 122 195 12,000 2.87 3.31
THO POHIOA ..o oo e e 23,400 ............ \ __________
!

NorE.—Values are rated as excellent,

TIETON RIVER AT HEADWORKS NEAR NACHES, WASH.

This station was established March 29, 1906. It is located 1 mile
below the diversion point of the proposed canal of the Tieton project
of the Reclamation Service, about 15 miles from the mouth of the
river.

The river flows in a narrow canyon cut in basalt. The channel is
straight. The right bank is low and brush-covered, and overflows
at high water; the left is fairly high and clean. The bed of the
stream is of bowlders and gravel, and permanent. There is one chan-
nel at all stages. The current is swift and somewhat broken.

Measurements are made from a cable and car.

A vertical 1 by 4 inch gage is drift-bolted to a bowlder at the cable
station. The bench mark is a spike in the root of a large pine, 50
feet southeast of the stump to which the cable is attached; elevation,
16.11 feet above the datum of the gage.

Discharge measurements of Tieton River at headworks near Naches, Wash., in 1906.

" Area of Gage | Dis-

I

Date. | Hydrographer. | Width. section. height. | charge.
_—] == ——— e

‘ | Feet.  Sq.ft. Feet. ‘ Sec.t.
March12....... W C.MuWdrow. .. ..o 75 158 ...o...... 416
March 29....... J.C.Stevens. .. .. ... ............. ’ 94 182 3.47 525
Aprit17.. ... .. W CMuldrow. ..o I 95 220 3.90 763
June2......... [ 16 1 J 95 195 3.66 644
September 8....[. .. . do....... i 76 142 3.12 352
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Daily gage height, in feet, of Tieton River at Headworks near Naches, Wash., for 1906.

|
Day. ApL‘MayA June. July. Sept. Day " Apr. | May.|June.| July.| Sept.
. ; : A N )
'4.4
. 4.6
445 |
4.3
L4015
1 4.0
40
L0395 240
A2 L
43 . ]‘ ............

TIETON RIVER NEAR NACHES,” WASH.

This station was established April 24, 1902, at a point immedi-
ately below the mouth of Oak Creek, in sec. 3, T. 14 N., R. 16 E.
of the Willamette meridian, about 3 miles above the mouth of Tieton
River and about 22 miles from North Yakima by road. The con-
ditions at this station and the bench marks are described in Water-
Supply Paper No. 178, page 89, where are given also references to
publications that contain data for previous years. The station
was moved upstream March 7, 1906, above the mouth of Oak Creek.

The channel is straight. The banks are high and do not overflow.
The bed of the stream 1s of gravel and solid basalt and changes
only during extreme floods. There is one channel at all stages.
The current is very swift.

Measurements are made by means of a cable, car, and tagged wire.

The gage, which was read twice a day by Oscar M. Cobb during
1906, is a vertical staff, in two sections: The lower section is bolted
to the downstream side of a large bowlder; the upper section is
spiked to a tree 20 feet upstream. The bench mark is the highest
point of the bowlder to which the gage is attached; elevation,
1,694.65 feet above sea level and 9.25 feet above the datum of the gage.

Discharge measurements of Tieton River near Naches, Wash., in 1906-7.

5 . [R— , Area of | Gage Dis-
Date Hydrographer. | Width. 788 O heig%t. charge.

S - e e

1906. . Feet. Sq. ft. Feet. Sec.ft.
March 7....... W.C.Muldrow. ... ... ... ! 69 147 56.10 333
March27....... J.C.8tevens. ...l 73 ‘ 160 ‘ 6.40 74
March30............dO.. ...l - 74 180 6.71 645
May 22 . 73 173 6.63 603
June 22 - 72 166 6.41 532
July 14 N 74 187 6.70 657
August 15 71 151 620 414
November 16 ¢ 125 728 9.70 5,540

1907.
February 2....|..... 15 1o J 65 212, 4.80 520

|

a Station formerly referred to as near North Yakima, Wash.

b Old gage read 7.20 feet.
¢ Measured by floats.
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Daily gage height, in feet. of Tieton River near Naches, Wash., for 1906.

. | |
Day. Jan. { Feb. | Mar. { Apr. | May. | June. | July. { Aug. | Sept. ! Oct. | Nov. | Dec.
6.50 ’ 7.30 1 7.18; 6.95 , 7.65 | 6.75 [ 6.60 | 6.15 | 5.98 [ 5.68 1 5.80 | 5.15
6.47 ) 7.30 | 7.18 | 6.80 J 7.55 | 6.78 ¢ 6,68 | 6.12 | 5.921 582 570 | 5.10
6.60 ( 7.22 ( 7.20 [ 6.78° T.65 7.00 ‘ 6.85 1 6.08 | 5.98 { 5.90 | 5.72 5.05
6.65 7.15 7.15] 6.92 7.70 7.18 6.8 ! 6.12 | 5.90 5.75| 5.88| 5.00
b.85  7.12 0 7.10¢ 7.20 7.52 6.90 | 6.95 1 6.12 | 5.90 ‘ 5.65 | 5.96 | 5.00
6.62 / 7.00 } 7.10 7.42 ‘ 7.40 ! 6.75 6.95, 6.20 | 6.05| 5.68| 5.80 | 5.75
6.60 6.98 [ 7.20 7.70 | 7.35 | 6.65 | 6.90 | 6.18 | 6.18 ‘ 5.70 | 6.00 | 5.52
6.60 7.05, 7.30 | 7.58 | 7.38 ‘ 6.58 | 6.80 | 6.22 6.05  5.781 6.92| 5.52
6.60 ( 6.98 ’ 6.25 | 7.45| 7.50  6.55 : 6.70 | 6.20 | 5.88 1 5.70 | 6.70 | 5.40
6.55 6.95  6.25, 7.28 7.62° 6.48 ' 6.72 } 6.22 | 5.68| 5.75 | 7.55| 5.30
I
6.55  6.88 6.0 7.12 " 7.62 6.62 [ 6.7 | 6.25 5.58 | 5.75 | 7.25| 5.28
6.95  6.92 1 6.00: 6.98 | 7.42 ‘ 6.95 | 6.68] 6.25| 5.60 ! 5.75| 8.60 | 5.15
6.58  6.90  6.00 | 6.92 7201 6,75 6.62| 6.25| 8.55 5.65  11.80 ’ 5.02
6.50 | 6.90 | 6.02 | ,6.92 7.15 6.58 , 06.65 | 6.10 | 5.68 | 5.81 | 13.75 | 4.92
6.50 ' 6.88 } 6.00  7.02 | 7.25 ‘ 6.58 ; 6.58 | 6.22] 5.68 5.78 | 13.70 I 5.00
6.58 6.8 6.00 ‘ 7.12 7.00  6.68 6.55 | 6.10 L 5.60 | 6.08 | 10.00 | 4.95
6.52  6.88 / 6,001 7.12] 6.8 6.65, 6.48| 6.00: 5.72| 6.15! 7.75 4.95
6.48 ' 7.5 598 7.10 i 6.72 6.68 l 6.38| 6.00 | 5.8 5.92' 7.25| 4.92
6.56  8.60  5.95 7.12 6.68  6.52 6.35 7 5.92 5.90 | 5.78 1 6.90 | 5.00
6.50  8.18  5.95 7.30 | 6.62 6.48 6.28 ! 5.95 5.90 | 5.72| 6.50 | 6.15
6.50 , 7.90  5.92 7.62 | 6.62 ‘ 6.52 | 6.30| 5.92| 590 5.68| 6.25| 7.25
6.50 ‘ 7.75 5.92 | 7.70 | 6.60 , 6.45 6.38 | 5.90| 5.8 | 5.62| 6.03| 6.8
6.60 | 7.65 J 5.95| 7.65| 6.65| 6.40 | 6.30, 5.75| 5.85| 5.621 5.82| 6.55
6.80 | 7.58  6.02 | 7.45 ) 6.65 | 6.5 6.22 | 590 590, 5.62, 5.72| 6.60
6.82 | 7.45 } 6.08 7.30 1 7.18 . 6.25 1 6.05 5.78 ; 6.00 k 5.62 | 6.25
! |
¢ 5 7. . l 6.28 | 6.05| 5.65| 7.20: 5.48| 6.10
> 7. . 6.20 6.05) 5.62| 6.72| 5.40 | 5.95
7. . 6.22 | 6.05] 5.8 | (.32 5.32 1 5.85
7. . 6.251 6.081 5.72)| 6.10; 5.30| 5.78
7.8 | 6 6.95 | 6.12 | 5.68 5.98] 520 570
N | ‘ 6.22 6.05 [....... 5.88 s 5.55

NoTE.~—Gage heights prior to March 9 are for a different gage and datum from those after that date.
Gage heights from November 12 to 17 were found by plotting several readings a day and taking the
mean from the curve.

Rating tables for Tieton River near Naches, Wash.

JANUARY 1, 1905, TO MARCH 8, 1906.2

" Gage | Dis- ‘J Gage . Dis- | Gage  Dis- || Gage
1

Dis- || Gage | Dis-

1

heigl t.‘ charge. |l height.' charge. | height.’ charge. ‘height.r charge. f height.! charge.
| .

Feet.  Sec~ft.  Feet. Sec.t. r Feet. | Secft. | Feet. Sec.-ft. | Feet. . Sec.t.
6.30 195 © 6.80 249 7.30 365 7.80 575 11 8.30 920
6.40 202 4 6.90 | 267 | 7.40 400 || 7.90 630 || 8.40 | 1,020
6.50 210 fj 7.00 | 287 1 7.50 440 8.00 690 8.50 1,130
6.60 220 7.10 310 | 7,60 | 480 8.10 755 8.60 1,250
6.70 | 233 ‘ 7.20 ‘ 335 ‘ 7.70 1 525 8.20 830

MARCH 9 TO NOVEMBER 14, 1906.>

|
5.50 155 ‘] 600 | 5% H 7.70 | 1,370 J 8.80 l 2,530 Jlo.so 5,720
5.60 82 | 670 | 649 TS0 | 1460 | S90 | 2,650 | 1100 | 6120
5.70 212 | 680 | 708 ‘ 7.90 | 1555 | 9.00 | 2,780 | 11.20 | 6,560
5.80 244 | 6.90 r 70 || 8.00 | 1,630 | 920 | 3,040 | 1140 | 7,000
5.90 28 | 700 835 g.w 1750 .10 3"?8 .8 7’3%3
6.00 315 || 710, 905 20 1.8 9.6 6 1 7,
6.10 355 [t 7.20 975 8.30 | 1,060 || 9.80 3,920 12.00 | 8 400
6.20 308 | 7.30 | 1,00 840 | 2,070 || 10.00 | 4,240 13.00 | 11,000
6.30 a3 | 70 | LI 80 3180 10,20 | 4080 /%4.88 14,000
640 490 | 7.50 1,205 , 8.60 | 2,200 || 10. 49 ‘ 5. 1700
6.50 540 ’ 7.60 | 1285 | 870 | 20410 || 10060 |5 :
t 1

a This table is applicable only for ope 1-channel conditions. It is based on discharge measurements
made during 1904-6, and is well defined between gage heights 6.7 feet and 7.3 feet.

b This table is applicable only for open-channel conditions. It is based on 7 discharge measure-
ments made during 1906, and is well defined between gage heights 6 feet and 7feet. The table has been
extended beyond these limits by means of curves of area and mean velocity.
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Rating tables for Tieton River near Naches, Wash.—(C'ontinued.
NOVEMBER 15 TO DECEMBER 31, 1906.2

‘ Gage Dis- Gage Dis- Gage Dis- ‘! Gage Dis- | Gage Dis-~
height.| charge. height.| charge. | height. charge.i height.| charge. | height., charge.
|
| Feet. | Secoft. | Feet.  Secft. \ Feet.  Sec.l. \‘ Fect. | Secft. i Feet. | Sec.ft.
4.90 530 \ 5.80 1,030 6.70 1,740 7.60 2,666 ' 9.00 4, 480
b5.00 a60 | 5.90 | 1,100 , 6.80 | 1,830 7.70 2,780 ‘ 10.00 6,000 '
©5.10 500 | 600 R \ 6:90 ' 1,925 | 7.80 | 2,900 | 11.00 | 7,750
5.20 645 ‘ 6.10 1,245 7.00 2,020 |, 7.90 3,020 | 12.00 | 9,800
5.30 700 6.20 1 1,320 ' 7.10 ‘ 2,120 \‘ 8.00 3,140 13.00 | 12,200
5.40 760 6.30 ‘ 1,400 ¥.20 2,225 '+ 8.20 3,390 [ 14.00 | 14,950 |
550 | 8% | 640 1,480 | 7.30 2,330 8.40 | 3,650 |
5.60 890 l 6.50 1,565 7.40 2,440 8.60 3,920
5.70 \ 960 | 6.60 1,650 \\‘ 7.50 2,550 ‘, 8.80 4,195
| .

a This table is applicable only for open-channel conditions. It is based on 2 discharge measure-
ments made during 1906-7 and the form of previous curves, and is not well defined.

Monthly discharge of Tieton River near Naches, Wash., for 1906.

[Drainage area, 289 square miles.]

‘ Discharge in second-feet. ‘

- - -~ = — — — — — Totalin | ————————

Month. ! | .
Maximum. | Minimum. | Mean. 3 acre-foet. S;fl.- g:mléer 1 ?ggggsfn
January. .. ... ‘ 341 208 232 ‘ 14,300 0. 803 , 0.93
February......................... 1,250 258 401 ! 22,300 1.39 1.45
March.. ... ... ... ... ... ... 940 285 382 23,500 1.32 1.52
April. oo 1,370 696 1.000 59, 500 3.46 3.86
May. ..ol 1,370 593 956 | 58, 800 3.31 ! 3.82
June... 961 452 616 36,700 2.13 2.38
July . ool | 802 398 560 34, 400 1.94 2.24
August. ... il ! 420 228 350 21, 500 1.21 i 1.40
September. ... ... ... 389 168 250 14,900 . 865 .57
October. . ... .. .. ... 975 188 289 17, 800 1.00 1.01
November.................. .. .. 14,100 212 2,220 132,000 7.68 | 8.57
December.. ... . ..ooooovi oo, ‘ 2,280 536 921 | 56, 600 3.19 | 3.68
2.36 | 3L97

The Year .. ................ U 14,100 168 681 ] 492,000

NoTE.—~—Values are rated as follows: January to May, good; June to October, excellent; November
and December, fair.

LOW-WATER MEASUCREMENTS OF TRIBUTARIES OF LAKE KACHESS.

Small streams discharging into Lake Kachess were measured during
the low-water season of 1906 with the following results:

Discharge measurements at low water of tributaries of Kachess Lake. Washington, in 1906.

!
Date. Stream. \ Discharge.
East shore: .
August 22 First creek fromoutlet. ... . ... . ... 1.0
August 22 ... .| Second creek from outlet 2.2
August 22, .| Third ereek from outlet...._.... .. 1.6
August 22 . Fourth creek from outlet . - 2.1
August 22 Fifth creek from outlet. .. .. .. B 1.0
August 22. .. | Sixth creek fromoutlet............. 0.3
August 22 .. Honolulu Creek.. . .. ... il 0.5
West shore:

August 22 . Main CreeK . . . o e i 5.8
Aungust 22, .. Tributary to Main Creek......._. . 0.1
August 23 . ..__| Ninth ereek from outlet. ......._. 0.4
August 23. ... | Eighth creek from outlet.. ... ... . 0.1
August 23 . Seventh creek from outlet........_. . 0.2
August 23 . BoxCanyon........................ . 14

August 23.....| GaleCreek. ... .. ... .. .. .. ... .. ] 0.8
August 23 ... Fourth creek from outlet........... 0.5
August 23 . Third creek from outlet. ... ... ... 0.2
August 23. Second creek from outlet. ... ....... . 0.7
August 23 First creck from outlet. ... . el | 15

|

|
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LOW-WATER MEASUREMENTS OF TRIBUTARIES OF LAKE KEECHELUS.

A pumber of tributaries of Lake Keechelus were measured during
the low-water season of 1906, and the results are shown in the follow-
ing table:

Discharge ineasurements at low water of tributaries of Keechelus Lake in 1906.

{ | Areaof | Dis-
ata 1 . ] | e O 18-
Date. . Stream. ' W ldth.; section. | charge.
| East shore: Feet. Sq. ft. ‘ Sec.-ft.
August 21a.... Firstcreek fromoutlet. . ... . .. . . ... 3.5 0.8 ! . 0.8
August 21b. .. Sccond creek from outlet. .. ... S J .......... .2
August 21 ... Trout Creek. ... .. ... ... . . 1.8
Angust 21. .. Fourth creek from outlet. .. ... 1.8
August 21. .. Fifth creck from outlet. ... ... 0.5
August 21. . Sixth creck from outlet...... .. 6
Angust 216, ... Boulder Creck................... 2.5
August 21a. ] Gold Creck. ... 25
West shore:
Augnst 21 o 0 Coal Creek. oo ool . 2.5
August 20 .. Roaring Creck 5 36
August 21¢.... Meadow Creek 3.6

i

a Measured by floats one-half mile above mouth.
b Estimated.
c¢Measured by floats 1 mile above mouth.

MISCELLANEOUS MEASUREMENTS.

The following miscellancous discharge measurements were made in
Yakima River drainage basin during 1906:

Atanum Creek.—Measurements were made 21 miles below Tampico:

April 20 (high water). width, 29 feet; area, 69 square feet; discharge, 207 second-
feet.

August 28 (low water), width, 20 feet; area, 11 squarefeet; discharge, 7.6 second-fect.

A measurement was made at low water August 29 at The Narrows.
The water surface was 3.82 feet below a spike in a tree on the right
bank near the foot log:

Width, 20 feet: area, 20 square feet; discharge, 20 second-feet.

North Fork of Atanum Creek.—Measurements made at Tampico.
The reference point is a nail in a stump on the right bank 2 feet above
‘the second bridge; gage heights are below the reference point:

April 19, width, 30 fect; area, 52 square feet: gage height, —2.00 feet; discharge,
190 second-feet.

August 28, width, 16 feet; area, 11 square feet: gage height, —3.62 feet; discharge,
20 second-feet.

August 29, discharge, 17 second-feet: ereek in four channels.

South Fork of Atanum Creek.—Measurements were made 1 mile
above Tampico:

April 20 (high water): width, 16 feet; area. 18 square feet; discharge. 54 second-
feet.

August 29 Jow water): width, 11 feet: area, 10 square feet; discharge, 8.6 second-
feet.
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Cabin Creek near Iaston, Wash.—The discharge of this stream at
the wagon bridge on Snoqualmie Road was estimated August 21, at
low water, as 7 second-feet.

Clealum River above Lake ('lealum.—A measurement was made
August 24, 1906, at low water, 2 miles above the head of the lake:

Width, 53 feet; area. 75 square feet:; discharge, 189 second-feet.

Cowiche Creck mear Cowiche, Wash.—A measurement was made
June 3, 1906, just below the head of Cowiche canal:

Width, 18 feet; area, 31 square feet: discharge. 37 second-feet.

South Fork of Cowiche Creek near Cowiche, Wash.—Measurements
were made just above the head of the canal:

April 18; width, 19 feet; area, 33 square feet; digcharge, 64 second-feet.

September 1: width, 2 feet; area, 0.75 square foot: discharge, 0.71 second-foot.

North Fork of (wiche ('reek.—A measurement was made by floats
April 18, 1906, at the corner of sections 20, 21, 28, and 29, T. 14 N,
R.17 E.:

Width, 6 feet; area, 1.8 square fect; discharge, 2.7 second-fect.

Desolation Creek near Roslyn, Wash.—A measurement was made at
low water August 24, 1906, one-half mile above mouth:

Width, 4 feet: area, 2 square feet; discharge, 3.4 second-ieet.

Oak ('reek near Naches, Wash—This stream is tributary to Tieton
River. A measurement was made March 8, 1906, at medium stage:

Width, 7 feet: area, 8.2 square feet; discharge, 13 second-feet.

Silver Creek near Faston, Wash.—A measurement was made by
floats at low water, April 23, 1906, at the mouth of canyon:
Width, 7 feet: arca, 2.4 square feet: discharge, 3.4 second-feet.

Taneum Creek near Thorp, Wash.—A measurement was made at
the highway bridge, 3 miles west of Thorp, March 19, 1906. The
water surface was 4.17 feet below a spike in the downstiream end of a
12-by-12 inch cap of bent at the left end of the bridge. The stream
_ was at medium stage: -

Width, 20 feet: arca. 19 square feet; discharge, 22 second-feet.

Yakima River at Euaston, Wash.—This station, which was discon-
tinued November 28, 1904, is described in Water-Supply Paper No.
135, page 78.  The following measurement was made March 16, 1906:

Width, 146 feet: area. 255 square feet: gage height, 5.30 feet: discharge. 585 second
feel.

Yakima River wear Sunnyside, Wash.—A\ measurement was made
at low water August 3, 1906, below Sunnyside dam:

Width, 70 fect: area, 65 square feet: discharge, 45 second-fect.

Yakima River near Richland.—A measurement was made at ex-

treme low water August 17, 1906, 500 feet below the highway bridge.
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Water surface 16.15 feet below spike marked “R. P.” in down-
stream end of cap of first pile-pin at right abutment of bridge:
Width, 54 feet: area. 23 square feet: discharge. 29 second-feet.

CANALS IN YAKIMA VALLEY, WASHINGTON.

Descriptions and discharge data of the canals in Yakima Valley
are given in Water-Supply Paper No. 178, pages 52-78. Systematic
observations of gage heights and discharge were discontinued on most
of the canals during 1906.

SUNNYSILE CANAL NEAR YAKIMA K WASH.

This canal heads on the left bank of Yakima River 5 miles below
the town of Yakima. It is owned and operated by the United
States Reeclamation Service. Measurements are made from a foot-
bridge 200 feet below the head gate. The gage is a vertical staff on
the right bank.

Discharge measurements of Sunnyside Canal near Yakima, Wash., tn 1906.

. J . - . - Area of | Gage Dis-
Date. Iydrographer. \“ iden 0| e \Charge.
|

‘ Feet Sq. ft Feel. ‘ Sec.t.
March 22_...... ( WO Maldrow. oo 1 0.70 . 14
April 30 ~.do. 46 189 4.63 610
June 25 _do. . 45 193 4.80 606
August oL .- . 45 166 4.15 | 484
September19.. do . 45 150 3.80 416
September29. .| Stevens and G . 45 153 3.85 410

\
DazZJ Jage height, in feet, of Sunnyslde Canal near Iahma U sh LJor 1906.
[June'Jub ‘Aug SPpt Day. \pr lMay June.| July.| Aug.| Sept.
0
6 4.45[ 4.9! 4.0 [38 3.6 1 4.7 ‘ 4.0 | 5.2 | 4551 4.0
.6 4.35 49‘45 13.75 3.9 147 |40 |52 (381 40
6 4.3 49415 3.6 3.9 |47 140 |52 |42 i 3.9
6,435 49 41 36 4.0 | 47 1425052 |42 | 3.8
61435 49 40 3 J42 147 [ 42552 141 ‘ 3.4
6 L0 49 3.8 3.6 42 |47 [ 455052 |39 3.8
6038 5.0 375 3.7 42 |47 |47 |52 139 L 3.8
60405, 5.1 415 4.0 4.8514.7 |47 |52 t41 | 38
40 | a4l ‘385 435 (47 |48 [52 /3.9 | 38
740 sil4ais 40 45 | 4.6 | 4.9 |5.2 ,3.9 | 3.8
740 | A1 415385 45 (4.6 (49 [52 1391 3.8
740 | 52 45 40 .45 [ 4.6 |49 152 (3.8 3.8
740 D 52046 141 .45 146 149 /52 |40 | 3.8
LT 40 52 46 41 4.63]4.6 |49 |52 |40 3.8
40 sk o4 a0 | el 445 ... 485138 |
740 52 46 40 | [

Rating table for Sunnyside Canal near Yakima, Wash.. for 1906.

Gage  Diss ' Gage | Dis  Gage | Dis- || Gage Dis-  Gage | Dis-

J g

helght \etmrge “hexght charge ‘hexght charge. || height. charge ‘\helght charge.

_ . ’ o LT

Feet. | Sec. -ﬁ ‘ Feel.  Secofi. | Feet. | Sec-ft. || Feet. | Secfr. | Feet. | Sec.fi.
0. 60 1.50 75 1] 240 ' 180 ) 330 | 317 0 440 | 529
0.70 16 1.60 8 - 2.50 194 || 3.40 334 4.60 572
0.80 20 L70 95 | 260 208 Il 350 352 4.80 ( 616
0.0 26 1.80 106 270 222 3.60 370 5.00 660
1.00 33 1.90 117, 280 287 3.70 389 || 5.20 | 704
1.10 41 2.00 129 [ 2.90 252 3.80 408

‘ 1.20 49 7 210 141 3.00 268 | 3.90 427 !
1.30 51 220 ' 154 I 310 2% ' 4,00 aay

1140 66 1 2.30 167 | 3.20 300 J\ 4.20 487 I '

! [ | {

Nore.—The above table is applicable only for open-channel eondmom, It is based on discharge
measurements made during 1905-6 and is fairly well defined.
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Monthly discharge of Sunnyside Canal near Yakima, Wash.. for 1906.

1 Discharge in second-feet. |

Total in
Month. \ - N
Maximum. l Minimum. ?‘ Mean, - acre-feet.
A . | = - JE
April. .. 379 12 318 18, 900
May. .. .. . 394 540 \ 583 35,800
June... ...l . 638 33 499 29,700
July. ... . 704 | 627 684 42,100
August 572 398 476 29. 300
September 467 334 414 24,600
The period. . ..o i il 180, 000

NoTE.—Values are rated as good.

NEW RESERVATION CANAL NEAR YAXIMA, WASH.

This canal heads on the right bank of Yakima River a short dis-
tance below Union Gap gaging station on Yakima River. It is
owned and operated by the Indian Department for the irrigation
of lands in the Yakima Indian Reservation. Measurements are
made at the highway bridge 2,000 feet below head-gate. The gage
is a vertical staff attached to the bridge.

Discharge measirements of New Reservation ('anal near Yakima, Wash., in 1906.
g “ b 1

Gage l Dis-

i
N . v Area of
Date. Hydrographer. Width. section. | height. | charge.
\ Feet. | 8q.ft. Feet. [ Sec.ft.
March 22....... J.C.Stevens. ..o Lol L 21 aQ 60 23
June 29 - WL C. Muldrow. . R 40! 149 3.65 1 255
August 3 N do...... N 40 149 3.60 1 145
August 7... c...do... . 40 121 3.00 86
September 19...1. .. .do......_.... .. ... .. 40 111 2 60 95
November 5..._| Muldrow and McGlashan....... ... .. ... . 53

a Gage height uncertain.

Datly gage height, in feet, New Reservation Canal near Yakima, Wash., for 1906.

| ! i |
Day. \ Apr. \ Ma)x\June. Aug. Sept. Oct. Day. CApr. 1I\Iuy.".hln(\ Ang. Svpt.‘ Oct.

— — LT L
19 23|, .. 261 246 28,2328 2.6 26
211 23 37\2”2' 2310 23 3451 26 26
22 24 36 261 26 29 23|26 26 13
22\24‘3(» 26 2 22 0 26 26 13
221 25 36 26 26 23 0 26 261 1.3
23 0 36 26 26 23‘ 4026 0 26 1.3
0 23 29) 26| 3 24 27\24%‘2.6‘ 13
24, 0| 20 261 26 250 27126 260 13
24\22 20, 26 2 25 29 26\2.6 13
241 22 191 26 25 2% 3126 ' 26 13
2.5\ 0] 191 26! 26 25 34 206 26 13
251 22! 1.9 26 26 23 35026 0 26, 13
24 21, 19" 26 26 23] 3.6 26 | 26| 13
24 21 23’2«5;2' 23! 3.6 za’zu 13
‘25\23‘28 24! 26 R Y S L3

2.5\2.3\28‘2‘ ‘

|

&)

NoOTE.—The growth of certain water plants reduces the velocity of the eanal as the season progresses,
therefore there is not a constant relation between gage height and discharge.

OLD RESERVATION CANAL NEAR WAPATO, WASH.

This canal takes water from the right bank of Yakima River, 4
miles below Wapato. It is owned and operated by the Indian
Department for irrigation of lands in the Yakima Indian Reserva-
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tion. Measurements are made from railroad bridge one-half mile
below head-gate. The gage is a vertical staff at the railroad bridge.

Discharge measurements of Old Reservation Canal near Wapato, Wash., in 1906.

| | ; K
Date. 1lydrographer. }\\'uith.i ;:}g‘;?‘ogf ‘ hgiz%%. ‘ ChDa]rsge.
1
Sq. 1t } Feet. Sec. —ft
56 0.45
38 3.10 152
22 1.75 65
18 1. 40 40
September 19.. do....... 22 1.85 65
15 1.39 36

November 5. .. 1 T, D. McGlashan.

Daily gage height, in feet, of Old Reservation Canal near Wapaio, Wash., for 1906.

{
Day Apr. | May. ’ June. [ July. | Aug. | Sept, | Oct.

| | |
3.1 3.0 | ’ 1.4 1.3
20 | o [ L4l 13
2.0 3.0 175 14 1.3
2.0 30 | L35 1.4 L3
2.0 3.1 1.75 14 13

I
2.0 3.2 1.5 18 13
207 31 1.4 1.8 1.3
20 | 32 1.45 1.8 1.3
2.0 3.1 '8 1.8 1.3
2.0 ( 3.0 B Is 1.3

I

2.0 3.0 | .8 1.8 1.3
2.0 3.0 .8 18 1.3
20 3.0 '8 1.8 13
20 | 30 | L7 1.8 13
Zo | %0 17 18 1.3
2.0 J 3.0 J 1.7 1.8 L3
20 3.0 17 8! 13
255 2.9 LT L8 13
3 33 29 . L7 18 1.3
3. 33 2.8 16 18 )13
22 | 33| 28 [ L6 | L8, L3
3.2 3.2 2.7 1.55 LB‘ 1.3
3.2 32 | 26 \ 1.55 1.8 13
32 31 2.6 13 1.8 1.3
3.2 3.1 255 1.4 18 13
3.4 J 3.1 2.5 ‘ 1.4 ].SJ .3
34| 31 ’ 2.5 1.4 1.8 13
35 1 3.0 2.4 1.4 18 13
33| 30, 23 ( 1.4 131 1.3
331 30 ’ 22 14 1.3 13
31 | 2.1 La ... 1.3

I

|

Rating table for Old Reservation (‘anal near Wapato, Wash.. for 1906.

| Gage' Dis- }} Gage | Dis- Gage Dls- i Gage Dis- Gage Dis- ,
height. charge “he1ght charge. height. charge. height. charge. helght charge.

o S S IR i A

Feet. 'Sec.—jzt Feet. Sm ]t }

Feet. | Sec. -ft “ Feet. Sec—ft. ' Feet. Secft.
| 0.50 | 120 31 1.90 70 (| 260 117 | 3.30

0. 60 o | 1% 36 1 2,00 7 J 2.70 124 | 3.40 1/0
[ 0.70 J 12| 140 | &1 21 83 | 280 | 131 | 30 177
0.80 | 1.50 46 2,20 89 I 2.90 138

0.90 18 1.60 52 2.3 9 3.00 145 | I
1.00 22 \} L70 | 58 | 2.40 103 310 152 w
| 110 2 1| 1 2050 10 320 156 \

®
[=]
o
=

| | [

Norte.—The above table is applicable only for open-channel conditions. It is based on 6 discharge
measurements made during 1906 and is well defined.
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Monthly discharge of Old Reservation Canal near Wapato, Wash., for 1906.

| Discharge in second-feet. ; )
Month. Total in

. i .. i .
Maximum.| Minimum. | Mean. acre-fect.

T

i

My ool ! 177 152 [ 154 9,780
June. 163 T 112 6, 660
July..... 159 83 | 133 8,180
August .. 5 15 45.5 2,800
September. .. 64 36 58.3 3,470
Octoher . .o 361 36 36.0 2,210

The period . ... ... [ 33,100

NoTE.—-Values are rated as good.
MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made on canals
m Yakima Valley, Washington, in 1906.

Miscellaneous measurements of canals in Yakima River drainage basin, Washington,
in 1906.

I ‘ | -
Date. l Canal. Locality. IWidth. ‘;*e;‘t?of h(g?ggﬁt‘ dg‘rsg‘o

| ' Feet. ' 8q.fr. Feet. ' SecHt.

Ball.............. | Head-gate, Ellensburg . ... ... . 6 20
| Cascade . . .., Upper flume, Thorp... . . 8 22
Cowiche . \ 2 miles aboyve Cowiche. 7 11
o odoo . Tiecad-gate, Cowiche. .. 5 12
September 1o (... do st 2 0.26
April 20. .. ..., Farmers diteh ... Highway crossing. 3.5 4.1
Fortune ... .. .- ‘ Foster’s ranch ... 5.7 1.4
. Fowler. .. North Yakima .. 9.7 6.5
[.....do.... .. o....do.. 9.7 27
. Granger..........|..... do.... .. 3.5 0. 45
. Hatch.... ‘ Toppenish.. ... 6 4
Iubbard. ot toar ‘ 1.30 ‘ 12
..... do... 15 25 175 31
Moxee. ... o.....do._ .. 10 12 . 2.03 14
August 16. ..., Old Union..._._. : North Yakima: |
0 | 2000 Teet bolow head-gate...| 14 | 36 | 2% 4
‘ 20 1.44 1 29
18 . L4000 27
. 6t L2 o7
\ 23 1.75 40
_______ 2.65 29
August 6. ... | Olsen 25 | 2.5 40
May 17........" Prosser... [ 12 2.12 18
May 23 Setah Valley...... Natchez: ' | '

! Wastegate No. 12,00 . ..

Above control gate .
Below control gate:
At flume No. 8. .
At fume No. 2
At head-gate .. ...
Shaw ditch....... 1% miles above Atanum.

April20. .. ...

April 20. .. _...1 Stair ditch . .| 2 miles above Atanum ... |
March 1956 Taneum . . Thorp . .. 0.
May 5.... Towu... . 2.
c..do. . JR P d 2.
codo . 5706 1.
cdooooooo L d - 5.7 1 6. 1
cdoao R .. 5700 1.7
..... do 57 . 1.
o Union.... ool odoooiill o . 115 11 0.98
........ do.. . \ Naches avenue, North Y 6 13 2. 52 33
April26.. ... . Union Gap. North Yakima. .. 380 1.7 [ 0.45 1.5
August 9 .. Wapaton .. .. B .. 2.0 | 84 oLl | a7
Aprild. ... . Yakima  Valley | Head . ......0 ... ... 85| &6 l 0. 48 12

(Congdon . l |

a Mcasured by fAoats,
b Water probably raised by 1ce gorge below.
¢ Three-fourths mile below head-gate.
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SNAKE RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

Snake River, the largest tributary of the Columbia, rises among
the high peaks of the Rocky Mountains in Yellowstone National
Park, western Montana and eastern Wyoming, heading in the divide
from which streams flow northward and eastward into the Missouri
and southward and westward to the Colorado and the lakes of the
Great Basin. From Shoshone, Lewis, and Hart lakes, in Yellow-
stone National Park, the south fork of the river flows southward,
broadening into Jackson Lake (4 miles wide and 18 miles long) and
passing through Jackson Valley (8 miles wide and 40 miles long),
beyond which, near the- Idaho-Wydining line, it enters a long canyon.
In the southern part of Fremont County, Idaho, it unites with North
Fork. Below the junction of the forks it flows westward across
Idaho to a point near Homedale, where it turns abruptly northward,
forming for about 170 miles the boundary between Idaho and Oregon
and for 30 miles more that between Idaho and Washington. At
Lewiston it crosses into Washington, flows northwest, west, and
southwest, and joins the Columbia at Pasco Junction.

Its upper drainage basin comprises the timbered mountainous
country west and southwest of Yellowstone Lake. The east side of
its valley is bounded by the Wind River Range, from the slopes of
which it receives a number of tributaries, and the west side by the
high Teton Mountains, from which most of the drainage flows west-
ward through Teton River into North Fork.

Below the junction of North and South forks the Snake receives
many important tributaries, among which may be mentioned Boise,
Salmon, Clearwater, and Palouse rivers from the north and east and
Owyhee, Malheur, Powder, and Grande Ronde rivers from the south
and west.

The Owyhee, which joins the Snake at Owyhee, Oreg., drains a
high, broken, timberless area, in portions of which the rainfall
amounts to but 8 or 10 inches per annum. In many respects the
drainage area of the Malheur is similar to that of the Owyhee, but
parts of the headwater region are mountainous and rather heavily
timbered. The drainage basin of the Grande Ronde, comprising the
eastern slope of the Blue Mountains and the western slope of the
Cornucopia Range in northeastern Oregon, is throughout mountain-
ous and heavily timbered, and for much of its course the river occu-
pies a deep canyon. Wallowa River, its principal tributary, closely
resembles it. Grande Ronde Valley, a broadening of the Grande
Ronde basin at the town of La Grande, and Wallowa Valley, a similar
broadening of Wallowa River below the town of Joseph, are impor-
tant agricultural areas within the Grande Ronde drainage basin.
Powder and Palouse rivers and Asotin Creek drain areas similar in
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character, utilized chiefly for dry farming and the production of
wheat. The waters of all of these streams are valuable for irriga-
tion, which in a number of the valleys—notably that of the Malheur—
has reached a comparatively high stage of development. At Asotin
a power plant is operated, and the waters used for power are also
used for irrigation.

NORTH FORK OF SNAKE RIVER NEAR ORA, IDAHO.

This station was established August 20, 1902. 1t is located at the
North Fork Bridge, 2 miles south of Ora and 10 miles above St.
Anthony, Idaho. The bench mark is a United States Geological
Survey aluminum tablet set in a large rock about 30 feet northeast
from the north end of the bridge; elevation, 12.84 feet above the
gage datum.

The conditions at this station and the bench marks are described
in Water-Supply Paper No. 178, page 91, where are given also refer-
ences to publications that contain data for previous years.

Discharge measurements of North Fork of Snake River near Ora, Idaho, in 1906.

Gage ‘ Dis-

Date. Iydrographer. | Width,| Area of height. | charge.

‘ section.

Sq. ft. Feet. ‘ Sec.-ft.

505 2.90 2,170
470 2.70 1,900
496 285 2,130

Daily gage height, in feet, of North Fork of Snake River near Ora, Idaho, for 1906.

Day. Jan. Feb. Mar. \‘ Apr. May. June. . July. | Aug. Sept. Oct. + Nov.
|
2.0 2.0 2.0 Lol 3 2.9 2.5 21\ 2.1 2.0 2.1
2.0, 20 20, L9 3.3 2.9 2.5 210 21l 20 2.1
2.0 20 2.0 L9 3.3 2.8 2.5 21| 21 2.0 2.1
20/ La| 20| 19 33\ 29 24| 21 zo‘ 20| 21
2.0 1.9 L9' 19 31| 30, 24 21" 20 zo\ 2.1
h | I

zo] L9 L9\ L9 &1\ 32 24| 21l 20| 20, 21
20 19 L9 1.9 2.9 32, 24 2.1 20 2.0 2.1
200 2.0 1.9 2.0 2.9 3.1 2.4 2.1 2.0 21 2.1
201 2.0 LQ‘ 2.0 2.9 3.0, 2.4 2.1 2.1 2.1 2.1
200 2.0 Lol 20 28{ 29 2.4 zo‘ 2.1 21, 21
zo‘ 200 19! 21| 28| =29 24| 200 21, 21 21
2.0 2.0 Loy 21 28| 28 2.3 2.0 2.1 2.1 21
zo] 2.0 1.9 2.1 2.8 28] 2.3 20, 21 21| 21
201 2.0 1.9 2.1 2.9 28| 23 20! 22 210 21
20 2.0 L9 2.1 2.9 zs{ 2.3 20 22 21, 21
200 2.0 L9 2.1 291 27 23 zo‘ 2.2 217 21
zo\ 2.0 L9 22 2.8 2.8 2.3 201 2.2 211 21
2.0 2.0 19 22| 28] zsl 2.3 217 2.2 21| 2.0
2.0 2.0 L9y 22 27 2.7 2.3 2.1 2.1 2.1 2.0
2.0 2.0 19 22| 27 271 2.3 2.1 2.1 21| 2.0
2.0‘3 2.0 2.0 242! 2.7 2.6\ 2.3 2.1~ 2.1 2.1\ 2.0
2.0 20 2.0 2.5 261 26, 22 2.2 2.1 211 20
2.0 2.0 2.0 2.5 26, 26' 22 22\ 2.1 2.1 2.0
2.0 20( 2.0 zs‘ 26! 26 22 22! 21 2.1 2.0
2.0 2.0 20, 30] 17[ 25‘ 2.2 2.2 2.1 2.1 2.0
zo‘ zo\ 2.0 3.0: 27 2.5 2.2 2.2 2.1 2.1 2.0
200 20 zol 3.1 27| 25| 22| 22| 21 21 2.0
2.0 zo\ Lol w2y 27l o250 22 210 20 21| 20
2.0 1.9 3.3 291 25, 22 2.1 2.1 2.1 2.0
2.0 L 3.3 3.1 2.5 2.1 211 2.2 2.1 2.0
2.0 O B 30 ........ 2.1 21‘ _______ 21" (2

a Record discontinued ior the winter,
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Rating table for North LFork of Snake River near Ora, Idaho, for 1906.

Gage Dis- Gage [ Dis- Gage Dis- | Gage i Dis- f Gage Dis-
cheight. | charge. height. | charge.  height. charge. } height.i charge. height. charge
' |
Fert.  Sec—fl. U Fect. ‘ See-ft. J Seceft. “ Feet. ' Sec.—ft. J Feet. | Sceft.
{ 1.00 410 2.20 | 1,170 1, n(} 2,80 2,030 3.10 2,600
| 2.00 990 H 2,30 1,280 ‘ [OLT00 G 2 2,210 | 320 | 2810 |
l 2,10 J 1,070 2,40 1,410 |! J 1,860 } 3.00 2, 400 J 3.30 3.030 |
i ! .

NoTE.—The above table is applicable only for open-channel conditions. It is based on 8 discharge
measurements made during 1905-6 and is well defined, -

Monthly discharge of North Fork of Snake River near Ora, Idaho, for 1906,

[Drainage area, 1,040 square miles.]

Run-off.

Discharge in second-feet. {

- - Total in —_—
Month. ! |

1 Maximum. . Min{mmum. | Mean. acre-feet. 1‘ Sgﬁ _gnfi - I;Eg;:]{lsm
January.. ...l 990 990 990 60, 900 0.952 ' 1.10
February............. .. .. 990 910 , 979 54,400 L9042 .08
Mareh. 990 | 910 938 57,700 .502 1.04
April 3,030 910 1,430 85, 300 1.38 1.54
May 3,030 1,700 2.200 | 130 000 2,11 2.43
June.. ...l 2,810 1,550 2,000 119,000 1.92 2,14
Joly. ..o 1,550 | 1.070 1,300 ! 79, 800 1.25 1.44
August. ...l 1,170 ¢ 990 1,070 65, 700 1.03 1.19
September. .ol 1,170 | 990 100 [ (4, 100 1.04 116
October ... ... .. 1,070 990 1,050 64, 700 1.0t 1.16
November .. ... 1,070 990 1,030 | 61, 600 . 495 111
The period ..o oo 0 Lo L [P ‘ B8, 000 ...l

Nore.—Values are rated as exeellent on the assumption that the flow was not affected by ice condi-
tions, Junuary to March.

SNAKE RIVER NEAR MINIDOKA, IDAHO.

This station was originally established August 5, 1895, at Mont-
gomery’s ferry, on the stage road from Minidoka to Albion, 4 miles
east of Rupert, Idaho, and 10 miles below the diversion dam for the
Minidoka irrigation project. Measurements at Montgomery’s ferry
show the amount of water available for irrigation purposes there and
for the newly constructed Twin FFalls canals heading 23 miles below,
and also the conditions that will exist for power purposes at Shoshone
Falls, about 45 miles below, after the irrigable lands of Snake River
Valley shall have been reclaimed. The conditions at the station and
the bench marks are described in Water-Supply Paper No. 178, page
93, where are given also refercnces to publications that contain data
for previous years.

Discharge measurements of Snake River near Minidoka. Idaho, in 1906.

N . - Areca of Gage Dis-
Date. Iydrographer. }W idth. section. height. | charge.
I Fect.  Sq. i Feet. | Secft.
April 12 815 4,020 3.15 6,120
April 26. . 835 4,080 4.34 9, 590
May 19... 60 6, 610 6.29 16, 100
7.92 22,500

Juneo.. .0l L . 8(55[ 7,970
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Daily gage height, in feet, of Snake River near Minidoka, Idaho, in 1906.

: |
Day. Feb. ‘ Mar. | Apr. ‘ May. June. | July.

| \ 3 Aug.  Sept. Oct.
S e — - —] I ‘ [ —
................................... 2.7 ' 3.4 4.7 ‘ 7.35 4.4 2.4 2.65
(n) 2.7 3.4 17 7.5 1.4 2.25 2,65
3.25 3.0 3.3 4.8 7.7 4.4 2.2 2.6
32, 2.9 ’ 315 +.95 7.8 l 4.4 2.05 2.35 2.7
82 | 27 | 315 510 7.8 1t L9 2.3 265
3.0 2.7 3.2 5.5 7.8 4 1.8 2.35 2.6
3.0 2.7 3.1 5.5 T8 | 4t 1.7 .6 2.6
2.9 2.7 3.1 ‘ 5.6 7.8 0 44 L6 | .75 2.6
3051 27 | 3.0 5.55 | 7.8, 4.4 1.6 1.9 2,55
3.3 2.7 3.0 | A5 8.0 3.85 1.55 21 0 24
305 2.7 30 5.4 8.0 3.35| 15 2.1 2.35
2.7 2.7 1 31 ‘ 5.4 795 33, L5 2.1 2.35
2.4 2. 65 [ 3.25 | 5.5 7.85 3.3 1.45 2.1 2.4
2.2 2.6 3.25 ' 535 7.7 3.2 L4 2.1 2.4
2351 2.5 3.25 57| 7.9 3.2 L4511 2.1 2.4
25 | 235 33 5.9 80 | 32 1.45‘ 2.1 ’ 2.6
2.6 2.45 | 3.2 6.1 8151 3.4 L4510 2.1 2.95
26, 29 | 32 635 82 1.8 1.45 2.15 2.9
2.6 2.8 32 | 63 8.3 5.2 1.45 2.2 ' 3.2
2065 | 255 3.25! 6.3 8.3 51| l45| 22 | 34
2.7 2.4 3.45  6.25 8.1 51 | 145 2.25 \ 3.6
2.7 1 23 3.6 6.2 7.8 5.0 1.5 2.25 3.5
2.7 r 25 1 3.7 ‘ 6.15| 7.5 475, L3 225, 3.3
2751 2.6 4.0 6.2 7.25, 4.6 1.5 2.3, 3.2
275 28 42 1 A2 6,85 4.4 L5 24 32
275 3.05, 43 62 | 66 | 415 “ 21 0 27 82
2.7 3.2 1 445 6.2 6.35 19 | 245 2.7 3.15
2.7, 3.3 4.65 6. 45 6. 05 3.7 2.6 2,7 3.1
....... | 3.3 4,7 6.55 5.4 3.45 2.53 2.7 3.05
434 0 47 6.8 475 3.1 2.2 2,65 3.0
B | 705 | T A ()

a River frozen over Janua?y 1to Februaryi‘_’j] 906.
b Gates at Minidoka dam were closed during November. Records at gaging station were unreliable
November 1 to December 31.

Rating table for Snake River neur Minidoka, Idcho. for 1906.

|
|
|

Gage ! Dis- | Gage ' Dis \‘ Gage  Dis- ‘ Gage  Dis- |
height. charge. height. charge. “height charge. ' height. charge.

Gage‘ Dis-
height. | charge.

' Feet. ‘]Sec.—ft.
0.60 | )

. |
Feet.  Secft.  Fect. | Secft. | Feet. Sec-ft.  Fect. Sec.t.

1,640 1.70 2,670 | 2.70 | 4,930 . 3.70 7,630 5.40 12,950

LT 1, 680 1.80 2,860 + 2.80 ' 5,180 ' 3.80 7,920 . 5.60 13, 670

.80 1,720 1.90 3, 060 " 2. 90 5,440 1 3.90 8.210 + 5.80 14,390

.90 1,760 ‘ 200 3270 ' 300 5700 400 8§30 600 15110

1.00 1, 820 2.10 | 3,480 3.10 . 5,970 ‘ 4.20 9, 080 . 20 15,830 | -

| 110 , Us% | 220 | 3700 320 6,240 ‘ 1£40 068 6.10 16,550 |
i 1.20 1,960 2.30 1 3,940 3.30 6,510 4. 60 10,280 | 6.60 17,270
| 1.30 | 2,060 | 2,40 4,180  3.40 6,780 | 4.80 10,800 @ 6.80 18,010 |
| 1.40 2,190 2,50 i 4,430 3.50 ; 7,060 5.00 11,540 | 7.00 18,790 |
{150 20310 | 2.60 | 4680 | 360 - 7, 5.20 12,230 | 800 23,010 |
| 160 | 2500 ‘ 5 : |

NoTE. —The above table is applicable only for open-channel conditions. It is based on 11 discharge
measurements made during 1905-6 and is well defined above 2.3 feet; below that it is uncertain,
Monthly discharge of Snaie River near Minidoka, Idaho, for 1906.
[Drainage arca, 17,900 @ square miles.]

\ Discharge in second-feet. Run-off.

- ————— - Totalin — —- ——— -
Month. | 1 ! | -
Maximum. [ Minimumn. l Mean. | acre-feet. S:(cl. fntl.“}?’(‘r Diﬁ?ﬁzsm

I | ot OIS
February (3-28) . ............... N 6,510 3,700 | 5,150 265,000 0.988 1 0.28
March. oo 6,780 2060 | 5130 316,000 L287 33
April. 10, 600 5700 | 7150 425,000 1309 1
May.. 19,000 10,600 | 14,500 892,000 | -810 03
June. . ’ 21,300 10,700 | 20,900 1,250,000 ' 117 1.30
July... 12,200 4,930 8,870 516,000 496 | .57
Augost. ..o ¥ 680 2260 | 2,900 | 178,000 16 | 19
September.... : 4,930 1610 | 3,770 | 225,000 | 2| 23
October. ...l 7,340 060 | 5320 | H7,00 207 | 33

The period. . ............... ] .................................. "4, 110,000 [ D

o Exclusive of drainage of Big and Little Lost nvers,

. NoTe.—Values are rated as follows: February to July, and October, excellent; August and Septeni-
er, good. -
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SNAKE RIVER BETWEEN MILNER DAM AND SHOSHONE FALLS, DURING
NOVEMBER, 1906.

The following is a brief report of investigations in regard to the
source and volume of flow in Snake River between the Milner dam,
Milner, Idaho, and Shoshone Falls, Idaho, dating from November 14
to 22 (inclusive), 1906, when the flow was entirely cut off at the
Minidoka dam.

The flow at this time below the Milner dam was derived from leak-
age through the gates at the dam, waste water from the Twin Falls
tract, and springs along its course. In no case did water flow over the
Milner dam and the waste from the Twin Falls tract was at a minimum

In passing down the river from Milner to Shoshone Falls, discharge
measurements were made as often as suitable stations could be
found. All springs of appreciable size entering between Milner and
Shoshone Falls lie between Shoshone Falls and a point 6 miles above.
Most of them enter on the north side. The source of these springs
is not definitely known. Upon them will depend the permanent
flow of Snake River over Shoshone Falls at future times if all the
water is diverted above for irrigation, with no waste. ’

The following is a tabulation of the measurements taken:

Measurements between Wilner Dan and Shoshone Falls in 1906.

Location. Location. [

| _ — -
Date. I Above . ‘ 1?15' Date. Above o Dis-
Shoshone! \];Slr?e‘; | charge. Shoshone ,gﬁfp‘; charge.
Falls. @ * . Falis. | -
Feet. | JMiles. | Secft. Feet. | Miles. . Secft.
November 14 500 | 195 November IS... ... . ......... 6 20
November 15 165 , November 1K .. 27
November 16 .. 158 | November 20 60
November 17 .. 22 |} November 21 169
November 18 .. 17 200

T ‘ November 22 .

During the investigation the minimum flow measured at Shoshone
Falls was 158 second-feet. The measurements made between the
Milner dam and a point 7 miles below show that about 30 second-
feet come from leakage through the Milner dam and waste from
the Twin Falls tract; there then remains 128 second-feet as the
gain in discharge between Milner dam and Shoshone Falls. Just
what part of this is spring water and what part drains from pools
can not be determined. Throughout the course there are a great
many pools from 200 feet to 1 mile in length. No doubt it would
take considerable time for these pools to drain down to a normal
stage.

There is but one conclusion to be drawn and that is that the per-
manent flow over Shoshone Falls during the irrigation season, when
the water is all diverted above, will be reduced to approximately 130
second-feet or less.

8078—IRR 214—07T——6
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SNAKE RIVER AT NEELEY, IDAHO.

On March 17, 1906, a temporary station was established at Neeley,
Idaho, 3 miles above the backwater from the Minidoka dam and 4
miles below American IFalls. This station is to eventually take the
place of the old Montgomery station below the Minidoka dam. Dur-
ing 1906 only gage readings were taken. The station will be rated
at some future time.

Daily gage height, in feet, of Snake River at Neeley, Idaho, for 1906.

Day. \ Mar. Apr. | May. June. | July. ‘ Aug. ‘ Sept. | Oct. Nov. Dec.
| .
\ | \
53 | 6.8 1 0.8 | 6651 ... 4, 4.9, 5.0
525 7.0 | 97 | 65 |42 ‘ 4. 49 50
5250 7.5 | 065 6.4 ... 465 L0 4.9 5.0
32 0 1.1l o4l oes a0 a4 16 5.0 5.0
515 T3 04| 6651 40 ¢ 4 16 3.0 50
| \
50| 735 9.3 | 67 | 3.9 ' 46 0 4.6 5.0
31D 76 95 | 66 | 38, 65 47 5.0
5050 7.4 1 97 1 65 | 3.8 | 6.3 47 5.0 .
3050 7.25| 9.75| 6.4 | 375 5.0 | 4.7 5.0 .
51 7<15; 9.5 | 6.4, 37 | 43 | 47 5.0
325 7.1 93 | 63 | 3.7 | 43 4.7 5.0
54 T4 1001 63 | 37 435 47 | 50
535 7.65| 91 | 63 3.7 | 44 | 47 5.0
53 | 7.85| 9.5 | 6.3 1 3.7 | 45 | 47 5.0
3.15 ] 82 | 9.7 6.3 3.7 45 4.8 \ 5.0 ...
........................... 5100 85 | 100 | 63 | 37| 45 4.8 5.0 l
455 520 860 958! 62 | 371 46! 48 5.0 |
4% 53 | 87  9.75| 61 | 3.7 47 48 | 5.0,
435 34| 83 0| 60 BT 43| 4 | 5.0
46 5451 80 95 | 6.0 | 3651 48 ' 48 50
465 58 | 76 89 ' 59 | 365 48 | 4.3 5.0
B S| TS 800 38 3050 48 48 5.0
$T0 00 L0 T 5T AT 4T | 40 50
495 635 7.8 | 7.5 ' 56 | 38 47, 49 5.0 .
5.2 \ 6.7 | 7.95| 7.3 | 55 | 4.1 J 47 1 490 5.0
53 6.9 | 81 | 7.0 | 5.4 | 46 | 47 \ 19 50
56 | 6.8 | 8.65| 6.7 | 5.2 495 47 . 49 | 5.0
5450 6.8 | 9.2 | 6.6 (... 405 46 | 49, 5.0
535, 67 0.4 65 495 46 | 49 5.0
535 6.65] 95 . 6.7 405 46 | 49 5.0
5.45 9.9 4.9 4.9

e 9.9 .| l 9 . . ‘

|
|
|

a Record discontinued for the winter.

FALL RIVER AT FREMONT, IDAHO.

This station was established January 1, 1904, about 900 feet from
Fremont post-office. During 1906 the gage was read once each day
by Mrs. Eva A. Loomis and C. R. Scheetz. The conditions at the
station and the bench marks are described in Water-Supply Paper
No. 178, page 97, where are given also references to publications that
contain data for previous years.

Discharge measurements of Fall River at Fremont, Idaho, in 1906.

i
. o * Area of Gage Dis-
Date. Hydrographer. ‘\ W )dth.\‘ seetion. heigit. charge.
I ! I
| Feet. ' Sq.ft. Feet. , Sec.ft.
May 1l......... ITE.C.LaRue. . ..o 147 362 3.25 1,640
May27.............. O e 148 309 3.32 1,690
Junel7......... | I do. ool 149 448 3.85 2,510
August 17...... N QO o 140 184 2.02 { 468




SNAKE RIVER DRAINAGE BASIN.

Daily gage height, in feet, of Fall River at Fremont, Idaho, for 1906.

i
May. ‘ June.  July. | Ang. | Sept. ! Oct. | Nov.
| : ‘
2.8 35 1 31 1.9 19 1.9 1.9
2.1 3.6 3.2 2.0 1.9 L9 | L9
2.1 3.55 3.0 2.05 [ 1.9 1.95 1.9
2.1 3.4 3.0 2.05 1.9 195, L9
2.9 3.85 3.1 2.0 1.95 1.95 J 1.9
2.1 3.95 3.3 2.0 ! 1.8 1.95 1.9
2.1 3.8 3.1 2.0 ¢ L9 L9 1.9
2.1 3. 65 3.0 2.0 1.9 . L9 1.9
3.0 3.3 3.0 2.0 1.9 | L9 1.9
3.0 3.0 3.1 2.0 j 19 ' 19 1.9
3211 34| 31| 20! Lo L9 1.9
3.2 3.3 . 3.0 2.0 1.9 L9 19
3.1 3.55 2.9 2.0 1.9 1.95 1.9
3.3 3.65 2.8 2.05 1.95 1.95 1.9
3.8 3.5 | 26 2.05 2.05 1.95° 19
3.4 3.3 2.6 2.0 ' 195 1.95 1.9
2.9 3.95 2.0 2.0 . 1.9 1.95 1.9
2.85 3.55 2.5 2.0 | L9 1.95 ®
2.95 3.3 0 23 2.05 1.9 1.95 |.
2.1 3.1 2.3 2.05 J 1.9 1.95 |.
2.1 3.0 J 2.5 2.0 1.9 1.9
3.0 r 50 0 24| 20 ‘ Lo | 1o
31 | 3.0 ‘ 2.3 2.1 7 195 19
3.4 3.0 2.2 2.15° 1.9 19
3.65 | 3.0 ‘ 2.3 2.05° 1.9 19
i
3.5 2.9 2.3 2.0 1.9 1.9
3.5 3.1 2.2 2.05 ) 1.9 1.9
3.55 3.25 2.0 2.0 | 1.9 19
3.6 | 3.0 1.9 1.9 | 1.9 1.9
345" 3.3 1.9 1.9 1.9 1.9
3.5 Jiien.. 2.0 L9 ... 1.9
@ No record on account of ice January 1 to April 6, 1906.
b Record discontinued for the winter on November 18.
Rating table for Fall River at Fremont, Idaho, for 1906.
Gage Dis- | Gage Dis- } Gage Dis- Gage Dis- |l Gage { Dis-
height. | charge. |, height. | charge. i height. | charge. |height. | charge. ‘ height. | charge.
Feet. | Sec.t. Feet. | Sec.-ft. } Feet. | Sec.-ft. Feet. | Sec.-ft Freet, | Secft.
1. 40 168 } 2.00 485 2,60 | 945 3.20 1.505 | 3.80 2.345
1. 50 210 |, 2.10 555 1+ 270 ! 1.035 3.30 ! 1.685 @ 3.90 2,495
L0 | 255 2.20 625 | 2.80 | 1,125 3.40 ¢ 1,815 4.00 2,655
1.70 | 305 2.30 700 . 2,90 ' 1,225 | 3.50 + 1.945
' 180 ' 365 | 240 | 775 . 3.00 1,335 | 3.60 2,075 |
190 o | 280 | 80| 210 | 10445 | 370 2,205 r
| ! | "

NoTEe.—The above table is applicable only for open-channel conditions.

It is based on 8 discharge
measurements made during 1905-6 and is well defined.

Monthly discharqe of Fall River at Fremont, Idaho, for 1906.
[Drainage area, 390 square miles.]

i Discharge in second-feet. \ Run-off.

Month J’—T—‘—T *"*‘ TOt&fl in g—f‘ “]—
B . s acre-feet. cc.-ft. per | Depthin

1Meunmum Minimun. i Mean. sq. mile. inches.
1,120 425 J 631 30,000 1.62 1.45
2,340 55 1 1,350 83,200 347 4.00
2, 580 1,220 | 1,780 105, 800 4.56 | 5.09
1,680 425 ( 1,010 62, 300 2.60 3.00
! 590 425 492 30. 200 126 L 45
September.. .. ... ..ol | 520 365 430 25, 600 1.10 1.23
October......................... ! 455 425 437 ¢ 26, 900 112 129
November 1-17................... | 425 425 425 ‘ 14,300 1.09 .69
RO POTIOMn -+~ oo oo e e 3RO000 ... ...

|

NoTE.—Values are rated as follows: May to July, excellent; April and August to Noventber, good.



78 SURFACE WATER SUPPLY, 1906.

TETON RIVER NEAR ST. ANTHONY, IDAHO.

This station was established April 23, 1903. Tt 1s located at the
bridge on the stage road from St. Anthony to Victor, Idaho. The
bench mark is a United States Geological Survey aluminum tablet set
in solid rock about 30 feet northeast of the north end of the bridge;
elevation, 13.53 feet above the gage datum. The conditions at the
station and the bench marks are described in Water-Supply Paper
No. 178, page 99, where are given also references to publications that
contain data for previous vears.

Discharge measurements of Teton River near St. Anthony, Idaho, in 1906.

Date. ydrographor. Width,| areaof | dage % e

Sq. ft. Feet. Sec.-ft.
438

3.20 1,640
477 3.65 2,100
498 3.90 2,270
350 1.95 646

Daily gage height, in feet, of Teton River near St. Anthony, Idaho, for 1906.

|
©Apr. | May. | June. | July. \ Aug. , Sept. i Oct. Nov. | Deec.
! 1

L6 2.0 3.65| 265 205! 18 175 17 1.6

L5 2.1 3.55| 2.8 2.05| 175| 175] 1.7 16

1.6 2.15| 3.5 295 2.05| 175 1.85| L7 1.7

1.6 2.3 3.9 3.0 « 205! 175 18] L7 . L8

1.65| 2.4 3.1 3.0 2.1 1.8 1.8 .7, LS

135 17 2.3 495 295| 20| 18 ! 18 1| 17
1.3 L9 2250 4.1 295 205, 18 | 175 L75| 165
1.3 2.0 2.3 3.8 2.85 2060 1.8 1.75 1.65 1.6
1.3 2.1 2.5 3.5 295 205 18 1.7 1.65 1 (a)
1.3 215 2.85| 3.45, 2.85| 2.0 1.8 1.7 165 ...
11 2.2 3.0 3.9 [ 2.8 2.0 ‘ 1.8 1.7 1.65 |.......
1.9 2,15 33 4251 275] L9 | L8 | 17 165 |-nnnn.
12 2.1 3.4 4.9 275 19 | L8 I L7 1.65 .. ...
1.3 2.0 3.6 495 2.7 .85 1.85  L.75| 1.65)......
1.4 2.1 3.85| 435 265] 1.85| 195 1.75| 16 '... ...
L2 | 225 37 | 42 | 26 | L8| 20 L7 | 16 |
1.2 2.45 | 3.2 415, 2.6 L8 20 | L7, L6 ...
1.1 235 28| 3.9 2.6 1.8 1.9 L7565 L6 |l
1.1 2.15, 2.6 3.45| 2.55| 185 1.9 1750 1650
L] 25 28 B0 25| de | w8 | rws| owr 0

!

11 2.0 30 | 29 235| 1.95| 1.8 ’ 175 165 | .. ..
12 2.1 3.1 2.95| 2.4 1.9 1.8 1.7 16 (...
.25 2.2 2.95| 2.9 2.4 1951 1.8 ’ 1.7 ' 1.650... ...
1.3 2.3 3.15| 2.8 2.4 2.0 L8 1.7 1.65|.......
1.3 235 4.1 2.65| 2.3 2.0 18 L7+ L6 |o...
.35 215" 4.5 2.7 2.25| 2.0 1.8 1.7 16 |
.35 2.0 . 395 27 2.2 195 175] L7 | 1.6 |.......
1.4 L9 , 3.6 275 ] 2.1 1.9 1750 17 | 16 | ...
L5 L9 3.95 2.9 2.1 1.9 L75| 17 L6 ...
16 195| 3.1 2651 21 1.85] 175 1.7 1.6 |..li..
1.65 |........ I 838 [ ... 21 1.8 |oooi.... L7 .

a Discontinued for the winter.
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Rating table for Teton River near St. Anthony, Idaho, for 1906.

! Gage ’ Dis- Gage Dis- Gage | Dis- ‘ Gage Dls— Gage ' Dis-~
]helght charge hexght ‘ charge. helght ’charge I height.| charge. ‘height ‘charge.
! i , | |
" Feet.  Sect. Feet. ‘ Sec.-ft. | Feet. | Sec-ft. | Feet. | Secft Feet. ‘ Sec.ft.
L 88 1.80 548 | 2.60 1,100 | 3.40 1,755 1| 4.40 3,045
1,10 142 1.90 \ 610 2.70 1,177 3.3%0 1,850 4.60 + 3,385
120 197 2,00 © 674 2.80 | 1,235 3.60 « 1,950 4.80 ' 3,740
1.30 | 253 2,10 740 J 2.90 1,335 , 3.70 ' 2,060 500 ' 4,115
L4 | 310 2,20 808 3.00 | 1,417 | 3.80 | 2,175
1.50 368 2.30 878 3.10 1,500 3.90 ‘ 2,300
, 1.60 427 2.40 950 3.20 | 1,584 4.00 ' 2.435 ! |
. L70 487 ‘ 2.50 1,024 ‘\ 3.30 1,669 4.20 | 2,730 }
. _ ER , !

NoTE.—The above table is strictly applicable only for open-channel conditions. It is based on 14
discharge measurements made during 1904-1906 and is well defined above gage height 1.5 feet.

Monthly discharge of Teton River near St. Anthony. Idaho, for 1906.

[Drainage area, 960 square miles.]

-

Dlscharge in second-feet. | , Run-off.
[ — —=- — Totalin ——————
Month. |

Maximum. [ Minimum. Mean. ; e it el

February 19-28................... 281 225 256 ‘ 5,080 0. 267 0.10
March. ... ... ... . ... 457 88 247 | 15,200 . 257 .30
April. .o 987 3 690 | 41,100 .719 . 80
May. . . ... ! 3,220 674 1,520 93, 700 1. 59 1.83
JUDe. oo 4,020 1,140 2,010, 119,000 2,09 | 2.33
Jualy....... . - 1,420 . 740 1,100 67,400 1.14 131
August .. 740 ! 548 643 | 39,500 670 7
Septembe 674 517 J 557 33,100 580 65
October. .. 579 487 508 31,200 . 529 61
November.. .. ...... ... ...... 517 497 456 | 27,100 . 475 .53
December 1§ ‘ 548 427 476 ‘ 7,550 . 496 ° .15
The period. ... .......... ‘J ............ (PRI 480, 000 J ......................

. b J

NoTE. -Values are rated as follows: Februax) and March, good: April to December, excellent,
SOUTH FORK OF SNAKE RIVER AT MORAN, WYO.

This station was established September 21, 1903. It is located
directly back of the post-office at Moran, Wyo., and about three-
fourths mile below the outlet of Jackson Lake. The conditions at
the station and the bench marks are described in Water-Supply
Paper No. 178, page 101, where are given also references to publi-
cations that contain data for previous years.

Discharge measurements of South Fork of Snake River at Moran, Wyo., in 1906.

Gage Dis-
height. i charge.

Date. Hydrographer. widtn, Area of

| o —

| _
Feet. ’ Sq. ft. Feet. Sec. -ff

R.J. Newell. ... o 202 1,190 5.52
- S do. . 202 1,030 4.70 4 290
"E.C. La Rue 108 520 1.85 962
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SURFACE WATER SUPPLY, 1906.

Daily gage height, in feet, of South Fork of Snake River at Moran, Wyo., for 1506.

Day.

E Jan. f Feb. Mar. | Apr. | May. \ June.
1.0 ‘ 2 r2s! on2 !l w7l o4y
1.0 12 L2 L2 L7 47

"o 1.2 1.2 .2 | L8 4.7
1.0 L1 L2 L2 | L8 46
L0, LIy 1.2 L2 1.9 4.4
1.0 \ 115 L2 L2 195 4.6
10 L1 1.2 L2 2.0 438
1.0 11 L2 | 12 [ 2.05| 475
9 b1 1.2 1.2 215 4.7
o lo1 L2 12 225 48
.9 L1512 12 2.35 | 4.8
.9 L1, L2 1.2 255 | 4.9
.9 L5 12 12 2.8 5.0
.9 115 ‘ 1.2 1.2 315 | 51
.9 115 L2 12 3.45| 525
.9 L1512 L2 3.55 | 565
1.0 Li5) L2 1.2 3.6 5. 65
L0 L15| L2 1.2 3.6 5. 63
11 L2 | 12 1.2 3.65 | 545
L1 ; L2 L2 L2 3.7 5.2
L1 12 1.2 1.2 3.8 5.1
L1530 12 | L2 125 3.95| 4.9
L2 L2 L2 13 41 48
12 ) L2 1.2 1.3 495 465
L2 L2 L2 13 45 455
L2 12 L2 L4 | 46 45
1.2 12 L2 . 145 465| 445
12 12 L2 ¢ L5 48 445
L2 ... L2 1.6 5.0 44
12 \ 12 165 5.0 435
1.2 1.2 485 ...

July. | Aug. . Sept. | Oct.
4.4 2.7 " L7 1.25
43 265 L7 | 125
43 26 | 165 1.25
I 42 25 165 1.25
425 25 165 1.2
42 245 165 1.2
L 42 24 ) L6 L2
425 2351 1.65 1.2
I 421 215 16 115
4% | 195 L6 . Ll
4.2 195 155 L1
42 l 19 1.55 1.1
395 19 15 | ()
395 L95| 15 |...
3.8 195 1.45
| 3.85\ L9 145
L3 1.8 1.4 .
| 365 18 L4
136 L8 L4 |
© 35, 18 L4
'35 18 ) L4
3.4 1.8, L4 .
| 335 185! 135,
3.2 185 1.35 1
P32 18| L3 ;
31 1.85‘ L3 ...
295 1.8, L3
| 28 18| 13
| 28 1s L3
{28 | LW L3
L2750 LT |

Rating table for South Fork of Snake River at Moran, Wyo., for 1904~1906.

Gage Dis- Gage Dis- | Gage Dis- ’If Gage Dis- Gage Dis-
height. | charge. |height. | charge. ‘ height. | charge. il height. | charge. | height. | charge. |
. ‘ ‘ |

Feet. \ Secft. | Feet. . Secft. = Feet. | Secft. | Feet. | Secft. || Feet. | Secft.
0.80 330 | 1.90 1,007 3.00 1,967 4.10 3,280 1 5.20 5,080
0.90 374 2.00 1,084  3.10 2,070 4.20 3,420 ‘ 5.30 5.265
1.00 422 2.10 1,163 .+ 3.20 2,175 4.30 3,565 5.40 5,450
1.10 474 2.20 1,244 3.30 2,285 1| 4.40 3,715 | 5.50 5,640
1.20 530 2.30 1.327 3.40 2,400 |' 4.50 3,870 5.60 5,830
1.30 590 2.40 1,412 3.50 2,515 4.60 4,030 5.70 6,025
1. 40 1 653 2.50 1.499 3.60 2,635 l 4.70 4,195 5.80 6,220
1.50 ! 719, 2,60 1,588 3.70 2,760 4.80 « 4,365 |

1.60 | 788 2.70 1,679 3.80 + 2,885 4.90 1 4, !

1.70 859 , 2.80 1,772 3.90 3.015 5.00 4.720 ¢

1. 80 ’ 932 1 2.9 1,868 4.00 3,145 5.10 4,900

1

NoTe.—The ahove table is applicable only for open-channel conditions. It is based on 9 discharge
measurements made during 1903-1906 and is well defined.

Monthly discharge of South Fork of Snake River at Moran, Wyo., for 1906.

[Drainage area, 820 square miles.]

I

1
i

January
February.
March. .
April. ..
May..
June..
July....
August. ..
September. ..
October 1-12......

The period

Discharge in second-feet. Run-off.

:* Total in — 0
“ Maximum. ‘ Minimum. | Mean. | #¢re-feet. Sgg.-]f;:l.ﬂ%er Dﬁgg&m

i B |
________________ \ 530 1 374, M9 27,600 0.5481  0.63
330 , 474 511 28,380 . 623 . 65
560 530 532 32,700 . 649 .75
823 530 572 34. 000 . 698 .78
4,720 859 2. 450 151,000 2.99 3.45
5,930 3.640 4,480 267, 000 5. 46 6. 09
................ 3,720 1,720 2,820 173,000 3.4 3.97
................ 1,680 895 1,120 68, 800 1. 36 1.57
859 590 708 42,100 . 863 .96
................ 560 ‘ 474 526 12,500 J64l ‘29
........................... 837,000 ..o

Note.—Values are rated as follows: January to April, September, and October, good; May to

August, excellent.

Flow assumed unaffected by ice conditions.
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SOUTH FORK OF SNAKE RIVER NEAR LYON, IDAHO.

This station was established April 18, 1903. It is located on the
old site of Wedekind’s Ferry, between Lyon and Swan Valley, at the
upper end of Conant Valley. It is about 45 miles from Idaho Falls,
Idaho. The conditions at the station and the bench marks are
described in Water-Supply Paper No. 178, page 103, where are given
also references to publications that contain data for previous years.

Discharge measurements of South Fork of Snake River near Lyon, Idaho, in 1906.

[ T B —
Date. | Ilydrographer. “ Width, rea of hg’iz%et ehlz‘rsge

\ . . .

" Feet. ( Sq. ft. Feet. Sec.-ft.
May21........ E.C.LaRue. ... . i 292 2,370 5.80 15,900
d. 295 2,580 | 6. 45 19, 500
299 2,670 6.85 20, 600

|

Daily gage height., in feel, of South Fork of Snake River near Lyon, Idaho, for 1906.

Day. Feb. ‘ Mar. Apr. | May. E June. July. | Auog. ‘ Sept. ‘ Oct. Nov.
' i ! |

........................... 1.05{ 0.95 3.5 6.55| 5.25| 3.35| 2.2 i 1.65 1.25
...... 105 1.1 3.5 6.3 56 3.25 | 2.2 16 1.2

______ |10 11 3.7 | 6.2 57 . 325 21 1.6 1.2
,,,,,, 't 95 4.3 ‘ 635 5.7 ‘ 22 | 21 | 165 125
L8 .9 4.4 6.65, 5.0 3.1 205 165, 1.25

7.9 ‘ 4.0 6.9 ‘ 5.65‘ 305 2.05 1.6 1+ L2

7 95 385 6.7 | 56 3.0 2.0 1.6 1.2

7 12 4.0 6.3 55 2.9 2.0 L6 ' L2

T 1.35| 4.3 6.1 5.4 2.8 2.0 | 155 12

.7 / L4 465 6.1 535 27 | 20 15 1.2

.7 15 50 6. 4 5.3 26 | 195| 15 1.2

4 1.6 52 . 7.0 | 52 25 | 15| L5 1.2

4 L5 555 1% 5150 255 1.9 1.55 1.2

.6 L5, 615 7.9 52 2.55 L9515 5

S8 LG 64 TG 50 [ 251 20 1. 45 1.7

] | |

10en o el o1 a2 Ty 48 | 24 195| L4 1.55
17 5 21 ' 53 7.4 4.7 2.35 1.9 1.4 1.4
5o 2.4 515 7.1 47 235 19 1.3 12

.7 25 505 6.6 465 2.4 1.85 13 11

.7 2.6 5.35 6.2 4.4 2.5 1.85 1.25 .9

8 285 5.8 6.0 4.3 24 1.8 } 1.2 .9
.8 3.2 57 6.0 ‘ 4.3 2.8 , L8 12 165
.8 3.6 5.7 5951 43 291 113 13 .55
8 37 0.35\ 565 42 | 28 175, 1.25 .75

9 ( s | T2 S5, 4bs 2T B 13 9

9l 32 115, b4 Lose 26 | 17 Lo .9

9 ' 30 1 69 5.5 38 . 25 L7 1.25 .8
.9 3.0 725 57 3.65 ' 2.4 1.7 125 .75
.9 3.2 | T35 555 3.5 2.3 165  1.25 .75

.9 3.5 7.15 52 3.4 2.3 1.65 1.25 .6

05 b 6.9 ........ 3.3 2.2 ... : 125 (b

a ¥rozen over, January 1 to February 18.
b December 1, record discontinued for the winter.
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Rating table for South Fork of Snake River near Lyon. Idaho. for 1906.

Gage Dis- | Gage ~Dis- | Gage | Dis-  Gage Dis- | Gage | Dis-
height. charge. | heig t.| charge. height. charge. J'height“ charge. height. ‘ charge.
|
|
Feet. Sec.ft. ‘ Feet. ' Sec~ft.  Feet. Secft. }\ Feet. | Secft.  Feet. | Sec.ft.
0. 40 1,700 1. 50 3,000 | 2. 60 5,090 3.70 ! 7,860 5,40 | 14,100
0.5 1,80 160 | 3155 | 270 5310 | 380 | 8150 | 5.60 115010 |
0. 60 1,90 | L70 3,320 ' 2.80 5,530 390 \ 8,450 | 5.80 , 900
0.70 2,005 1.80 3,495 . 2.90 5,7 1,00 | 8,760 | 6.00 16,830 |
0. 80 2,115 [ 1.90 3,680 | 3.00 5,980 420 1 9.420 ‘ 6.20 17,790
0.90 2225 || 200 3870 | 310 6220 44 10150 | 6.40 18,760
100 2,340 2.10 | 4,005 3.20 6,470 4.0 10.920 ’ 6.€0 | 19,750
1.10 2, 460 | 2.20 4,265 3.30 6,720 4.80 | 11,710 ‘ 6. 80 l 20,750
1.20 2,585 1 2.30 | 4,405 3.4 7,000 5.00 12,520 | 7.00 121,760
130 2,715 | 240 | 4670 , 3.50 7.208 | 520 | 13,340  8.00 | 27,060
140 , 2855 250 | 4880 | 3.60 7,500 ] \ ‘
il

NoTe.—The above table is applicable only for open-channel conditions. 1t is based on discharge
measurements made during 1903-1906 and is well defined.

Monthly discharge of South Forl of Snake River near Lyon. Idaho, for 1906.

[Drainage area, 5,480 square miles.]

l‘ Discharge in sccond-feet. ] ‘ Run-off.
Month. e I Total in | —————
|
1)

faximun. | Minimum. | Mean, | Acte-feet. ! Sg&-f&.ﬂ}étﬁr I?rel}g}gl(}sxn
|

February (19-28). .. ... ... ... 3,320 ; 2, 400 ! 2,650 53,300 ! 0. 491 0.18
arch.. . . ... .. ...l 2,400 1 1,700 2,080 128,000 | . 379 .44
April. ool s 2,220 4,300 256, 000 . 786 .88
May. ..o j 7,280 14,900 915,000 2.72 3.14
June.. ..ol 13.300 | 18,000 1,120, 000 3. 44 3.84
Julyv. ...l . 6,720 1 11,700 718,000 2.13 2. 46
August..... 5 4,200 5,320 327,000 .970 1.12
September. . 3, 240 3,700 220, 000 .675 .75
October. . _. i 2,580 2,890 178, 000 . 528 .61
November.. . ................... 3,3 | 1,850 2,470 147,000 ‘ . 450 .50
The period.. ... ...l o e 4,070,000 . ...l

| ,

NoTE.—Values for 1906 are excellent,

BUFFALO RIVER NEAR ELK, WYO.

On July 31, 1906, a temporary station was established at the wagon
bridge on Buffalo River, 300 feet above its junction with South Fork
of Snake River.

The gage is a vertical stafl nailed to the middle pier of the bridge
and was read by the Government engineers during the construction
of the temporary dam at Jackson Lake.

Discharge measurentents of Buffalo River near ElE. Wyo.. in 1906.

|
. Width ArcaofJ Gage ]

Date. Iydrographer. Dis-

* section. ‘ height. | charge.
‘ Feet. ‘ Sg. ft. Feet. Sec.-ft.
August 14..... W. G.Davies, .. . . . . 0 .. | 7 | 218 4,43 352

August 25. ... | E'C.’La Rue Co745

199 l 4.48 | 370
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Daily gage height. in feet, of Buffalo River near Elk, Wyo., in 1906.

| |
Day. ‘ July. Aug. | Sept. | Oct.  Nov. ‘“ Day. ‘ July. J Aug. . Sept. ‘ Oct.
At Tl G |
48 | 415 4.0 3.9 4.3 41| 3.9
475" 415 40! 3.9 4.25| 41| 40
475 41 | 40 39 435, 41 4.0
4.8 ‘ 4.1 ‘ 40| 3.9 4.45| 4.1| 40|
47 41 4.0‘ 3.9 45 | 41| 40|
46 | 41 40 309 455, 41| 40
46 41 ‘ 4.0‘ 3.9 4.6 41] 4.0
155 41 1 401 3.9 455 4.1( 4.0
45 41 40 3.9 4.5 41, 3.9
44 405 39 3.9 4.4 40 39
4.4 | 405 3.9, 40 4351 40| 3.9
4.451 4.05) 3.9 4.0 4.3 f 40! 3.9
i5 4] 3.9{ 4.0 4.23 4‘0[ 3.9
4.5 i 4.1 3.9 40 4.2 401 3.9
44 141 | 39] 40 42 . t3.9
43 4.1 3.9 4.0 ' ‘
1

« Record discontinued for the winter.

PACIFIC CREEK NEAR MORAN, WYO.

On July 31, 1906, a temporary station was established at the
wagon bridge on Pacific Creek, 500 feet above its junction with
South Fork of Snake River.

The gage is a vertical staff nailed to the right abutment pier of
the bridge. The gage readings were taken by the Government
engineers during the construction of the temporary storage dam at
Jackson Lake.

Discharge measurements of Pacific Creek near Moran, Wyo., in 1906.

ve " Area of Gage | Dis-

Date. | Hydrographer. ‘“ Ldth. Geetion.  height. | charge.

_ S e — -
! Feet. | Sq.ft. | Feet. | Sec-ft.
August 14...... W.G. Davies. ... 31 90 | 6.45 96
August 25, ... E.C.La Rue....o.ooo . 29 77 6.60 103

i
Daily gage height. in feet, of Pacific (reek near Moran, Wyo., for 1906.
r |
Day. Aug. ‘ Sept. Oct. Nov. Day. July. Aug. Sept. Oct.
;77 o _ . i o l o s o I

650 6.3 6.2 6.15 6.3 6.3 6.2
651 6.3 62 615 6.3 | 63 6.2
T 6.3 6.15 6.15 6.4 6.3 6.25
2 63 6415/ 6.15 65 | 63 6.95

7 6.3 6.15 6.15 6.5 6.3 1 6.2

.6 6.3 6.15 6.15 6.6 6.3 6.2

Kil 6.3 6.15 6.15 6.65 °  6.25 6.2

RS B S 6.65 6.25| 6.2

.35 6.3 ' 6.1 ; 6.15 6.55 6.25 6.2

5oy 63 6.1 6.15 6.5 | 6.25 6.2

.45 | 6.25 6.1 6.15 | . 6.45 " 6.25 J 6.2

.45 6.25 6.05 " (a) 6.4 6.2 6.2

.45 6.3 6.05 6.4 ‘ 6.2 | 6.2

45 6.3 ‘ 6.05 6.35 ' 6.2 ' 6.2

6.4 | 6.3 | 6.1 ' 635 |.oeernnn bo6.2

6.35 ‘ 6.3 l 6.15 }

a Record discontinued for the winter.
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BLACKFOOT RIVER NEAR PRESTO, IDAHO.

This station was established April 17, 1903. 1t is located on the
ranch of James Just, 2 miles west of Presto and about 15 miles from
Blackfoot, Idaho. The conditions at the station and the bench
marks are described in Water-Supply Paper No. 178, page 106, where
are given also references to publications that contain data for pre-
vious years.

Discharge measurements of Blackfoot River near Presto, Idaho, in 1906.

- T
- Area of Gage Dis-
‘“ idth.  coction. | height. = charge.

{ |
| Feet. I Sq.ft. Feet. ' Sec.ft.
! 56 293 4 939

Date. \ 11ydrographer.

May 6.......... H .06
May 20.. . 56 | 288, 4.04 932
June10... 110 56 2354|340 759

August 5. ... e 33 11 .05 94

Daily gage height, in feet, of Blackfoot River near Presto, Idaho. for 1906.

Day. ! Mar. Apr. May. i June.  July. ‘ Aug. | Sept. ‘ Oct. Nov
i . o _ _ _‘A P I_,‘r ;_/__y‘
' 0.8 4.45 | 4.1 1.2 0.1 0.5 0.75 1.0
85 4.3 415 1.2 .05 .45 .75 .95
.8 4.2 4.05 1.25 .03 5 8. 1.0
9 4ly 4] 1.2 .05 5 . .75 1.0
95 415 41 1.1a| .05 5 .8 1.05
.9 ‘ 4.05' 3.95 1.1 .05 7 .8 1.05
9 4.0 3.75 0 1.0 .0 .6 .8 .95
85 3.9 \ 3.6 .95 .0 .6 .8 .95
9 33l 35 o | los| 55| 7| 10
.7 3.4 3.35 \ .9 .1 .55 7 1.0
LS Ty 95| 815 32 b \ 1 3 .8 1.0
120 LI 710 3.0 3.0 .7 .15 .55 .8 1.1
13 e .9 2.75 | 2.7 .63 4l 6 8 1.05
T4 e e 950 2.9 2.5 .6 2.6 .9 1.0
5 \ 7 1.4 3.45 235 .6 205 .8 l 1.05
16 S 1s 8750 2.2 a2 5 8! 1.05
1T el \ .8 1.7 3.55  2.051 .5B .25 .6 9 011
18 i ieiias 9 ‘ 1.95 3.7 2.0 55 .3 .6 .85 1.15
190 .8 2.5 | 4.0 2.0 43 7 .85 1.1
Q0. RIS RS '35 i 2 I 1 1.3
! i
USROS by 3.3 | 3.8 1.7 3 3 .9 [ 1.45
b IR {7 41 305 18 2 35 1o | 14
2 S ‘ .9 5.1 3.3 Lipy 15 8 8§ 1 951 1.5
Q.. 1.7 5.5 2.9 1.7 .15 3 8 1.0 | 1.6
0B e R R 2,95 1.5 15 ‘ 35 7 90 L6
D6 W N O 1 4, .6 9 1.55
e e ANt 2.9 ‘ 1.4 15 45 .65 .95 1.6
F IR : 8 3.0 ' 3.3 1.4 1 .1 45 7 .9 1.6
29 i 4.7 3.55, 1.25 -1 .5 7 .9 1.9
300l 745 37 | 115 1 I 7 0 1.9
S oo 3.8 ... S T - \ ........ .951 ________
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Rating table for Blackfoot River near Presto, Idaho, for 1906.

| Gage ' Dis- | Gage | Diss ' Gage Dis- | Gage Dis- | Gage  Dis-
‘height. charge. |height.| charge. height. charge. height. churge helght charge.
Feet.  Sec.ft. Feet. | Sec.-ft. Feet. \ Sec.-ft. Feet.  Secft. Fecet. S((.—ﬂ‘
0.00 59 0. 90 182 1.80 | 345 2,71 548 4.20
.10 70 1.00 199 1.90 365 2.80 373 4,30 1. 0 0
.20 8 | 110 216 | 2.00 386 2.90 598 4. 60 1.150
.30 94 1.20 233 . 2,10 | 407 3.00 | 624 4.80 1,250
.40 107 1.30 251 2.20 429 ' 3.20 670 | 5.00 ' 1.350
- 50 121 1. 40 269 2.30 451 3.40 738 3.20 1, 450
. 60 135 1. 50 287 1 2.40 474 3.60 798 5.40 1,570 1
.70 150 1. 60 306, 2.50 | 498 3.80 858 I
.80 ‘ 166 ‘ 1.70 325 ‘ 2. 60 523, 4.00 925 | ‘
I

NOTE. 7The above table is applicable only for open- ehannol conditions. It is based on discharge
measurements made dnring 1904-1906 and is well defined.

Monthly discharge of Blackfoot River near Presto. Idaho, for 1906.

[Drainage area, 1,020 square miles.]

‘ Discharge in second-feet. ‘ Run-off.
——— - ——— Totalin |——
Month. ! | ;

| Maximum. | Minimum. 1 Mean,  acre-feet. Sseg..-ﬁ.ﬂ%er} ]?flgﬁgsm

325 | 135 165 7,800 0.162 0.14
1,630 150 } 593 35, 300 . 584 .65

1,090 { 560 801 ! 49,200 788 .91
977 224 551 32,800 .542° | .60
242 | 70! 139 8, 550 L1371 .16

121 59 87 5,350 . 086 .10
166 114 138 8,210 2136 | .15
199 150 174 10, 700 17 .20
365 190 240 14, 300 .236 .26

The period. ... ... oo ‘ .......... ‘ 172,000 |............ 1 ..........

|

NoreE.—Values are rated as follmw \pnl to June, excellent; March, July, and September to
November, good; August, fair.

BIG LOST RIVER NEAR MACKAY, IDAHO.

This station was established November 12, 1903, and was discon-
tinued September 1, 1906. It is located 3% miles above Mackay,
Idaho, above “The Narrows.” The conditions at the station and
the bench marks are deseribed in Water-Supply Paper No. 178,
page 108, where are given also references to publications that con-
tain data for previous years.

Discharge measurements of Big Lost River near Mackay. Idaho, in 1906.

! N - " Area of Gage Dis-

Date. J Hydrographer. J Width. ootion. heig%lt. J charge.
T e R R

‘ Feet. Sq. ft. . Feet. . Sec.t.
April 21 36 84 2,60 140
May 8. . 38 | 105 317 | 267
May 24. 42 134 3.95 { 498
June 14 .. 90 208 6.25 1,470
August 7 40 | 108 3.20 ‘ 324

|
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Daily gage heiyht, in feet, of Big Lost River near Mackay, Idaho, for 1906.

Day. Jan. Feb. | Mar. = Apr. May. June. July. | Aug.

27 2651 265 265 41| 47+ 3.5
27 | 265| 265 265 405 465, 3.5
I I TN
27 2651 26 65| 4 5. 3

27 26 2.65‘ 2.8 46 ‘ 5.4 3.3
2T 2B 20 26 29 40 50 523
27 265 2 73 4, 55 31
27 ' 265 26 27 33 42, 54 ’ 31
27 Y6, 26, 27 35, 42 | 54 3.05
2% 2.65' 26 | 27 8 I‘ £15 52 3.0
2 265 26 27 43 53 | 51 2.95
3 265, 26 27 | 45 | 58 | A1 2.95
2.7 2651 2.6 27 ‘ 71 58 5.6 3.2
27 2,65 ‘ 2.6 2.7 4650 62 | 565 315
27 26 26 263| 47 58 | 55 3.05
27 265 26 265 46 57 5.1 3.0
2.7 1265 2.6 2.65; 4.4 5.5 4.9 3.0
27 265 26 9265 42 54 48 3.0
27 263, 26 265 4.0 | 53 . 46 2.95
2.7 | 2.05‘ 26 | 265, 40 5.2 45 . 295

|
|

27 265 26 205| 41 52 ‘ 44 | 2.9
T I A
27 . Lo 2. . . 9. . 3.

37 3%l %3 \ 2l B0l ikl ih' b
270026 26| 260 40 47 | 39 3.4
27 1 265 26 | 265 41 | 49 | 3 3.35
27 ' 2065 2.65| 265 4.4 1 51 3. 3.3
TR A S A R 3.2
27 . %65| 2651 44 | 50| 3 3.1
2 Uo2es| e d4es| 47 ) 3 3.0
2, |25 1. 41 . 3. 3.0

Rating table for Biy Lost River near Mackay, Idaho, for 1906.

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

' Gage Dis- Gage
height.‘ charge. height.

Feet.  Secft.  Fect. \S(r.—jt‘ Fect. Scr.—ft.l Feet. Sec—ft. ' Feet. SecHt.
3.30 30: \ 886

50 [ 129 4,10 566 4.90

2. 2 5.70
960 | 5 331 | 420 002 500 . 98 | 580 1271
2.70 63 | 3% 362 ‘ 430 G 510 | 00 | 590 13l
. 280 183 | 3.60 395 \ 40 w0 s |ono e 130
990 205 370 99 | 430 | 720 530 1054 620 1450
3,00 2 ER B 4l 0 0 540 | 1097
310 20 | 300 97 470 02 550 | 1110 \
390 7|

|
4.00 531 4 80 \’ 844 5. 60 1,183 ‘

! J

NoTE.—The above table is applicable only for open-channel conditions. Tt is based on discharge
measurements made during 1904-1906 and is well defined.

Monthly discharge of Bilg Lost River near Mackay, Idaho, for 1906.

] Discharge in second-feet. |

Total in
Month. ——— e e

!,Maximum. Minimum. I Mean. acre-feet.
FATUBTY -+« oo, \ 163 154 ! 163 | 10,000
February . 154 ‘ 154 ’ 154 8,550
March .. 15, 145 148 9,100
April. .. 163 | 154 156 9,280
May.. | 802 | 154 507 ! 31,200
June.. 1,45 531 914 ) 54, 400
Jaly. ... 2 1,200 362 812 50, 000
Avgast. LI 362 | 216 270 | 16, 600
The period. ... .ooovnn.. UTTOTURR 1 ............ \ ............ ‘ .......... ‘ 189,000

;

Nore.—Values are rated as excellent, Flow assumed unaffected by ice conditions.
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BIG LOST RIVER NEAR CHILLY, IDAHO.

2

This station was established April 25, 1904, and was discontinued
August 31, 1906. It was located at Ilowell's ranch, the last one on
the left bank, about 25 miles upstream from Mackay, 7 miles from
Chilly, and about 3 miles abote Kinickinick Point.

The gage i1s a vertical stafl’ on the left bank one-half mile above
the cable, 300 feet from Mr. Hlowell's house. Until April 20, 1906,

the gage was located one-quarter mile from the house. It was
moved in order to place it on the main chamnel. During 1906 it

was read once each day by Miss Maud Howell. The conditions at
the station and the bench marks are described in Water-Supply
Paper No. 178, page 110, where are given also references to publica-
tions that contain data for previous years.

Discharge measurements of Big Lost River near ('hilly, Idaho. in 1906.

'

. § . - [ Areaof | Gage Dis-
Date. Hydrographer. Width." o tion. ! height. | charge.
Feet. ' 8q.ft. Feet. 1 Sec~ft.
April21........ 81 149 2.50 l 233
April 22..... [P o st 163 2.67 300
MayS. ... ......... 84 216 3.35 740
May 9. . ... ... 85 239 3.60 909
May24.............. 83 213 3.28 ‘ 651
June 14. .. .. .. ... 92 308 | 4.30 ¢ 1,790
August 7. 815 166 2.68 310
August 8oL RLS 163 2,70 318
Daily gage height. in feet, of Biy Lost River near Chilly. Idaho. for 1906.
Day. Apr. | May. June. July. ‘ Ang. Day. Apr. May. June. July. Aug.
I r
1o 2.5 3.2 ‘ 3.0 2.8 .35 | 4.1 3.6 2.5
2. 290 31 | 38| 28 B3| BB, 35 | 25
3. 310 32 3 b el 2 ‘ 3.75 ’ 3.3 | 206
4. 3.35 3.4 4.0 2.7 3.4 3.7 3.2 2.6
5. 33 35 305 27 34 a8l o395 a7
Go.. 3.3 ’ 3.5 3.9 2.7 3.3 | 3.9 3.25 2.7
To.. 3.3 3.3 4.0 2.7 .3 3.65 3.2 2.75
8. 3.4 3.25 3.85 2.7 3.3 3.5 | 3.3 2.7
9. 3.6 3.3 3.8 2.65 3.4 3.6 3.0 0 2.6
10..... 3.8 3.5 3.7 2.6 3.6 | 3.8 3.2 2.55
11.. 3.8 3.9 3.7 2.6 5o 3.8 2.95 2.5
12, 3.9 4.55 3.8 2.6 4 3.9 2.9 2.5
13.. 3.8 4.7 4.0 2.7 .3 3.6 2.85 2.5
14.. 3.85 4.3 3.9 2.6 e 3.45 2.8 2.5
15.. 3.7 4.15 3.7 2.6 L2 2.9 2.5
160, TRR S35 4d i 3.5, 2.5 !
i | \
a Frozen over January 1 to April 20
Rating table for Big Lost River near Chilly, Idaho. jor 1906.
Gage " Dis- Gage Dis- | Gage Dis- Gage Dis- Gage Dis-
height. charge. height. charge. | height.: charge. height.| charge. height.| charge.
Fee Sec.-ft. ~ Feet. ! Sec~ft. | Fect. | Secft. . Feet. | Sec~fl. | Feel.  Sccft. J
2. 1 t 90 r 2.70 32 3.30 660 3.90 1,260 | 4.50 2,080
2.20 120 2.80 ! 370 3.40 740 4 00 1,380 ‘j 4. 60 2,230
2.30 155 2.90 ‘ 420 || 3.50 820 4.10 1510 1 4.70 2,380
| 2.40 195 3.00 475 3.60 910 4.20 1,650
2.50 235 3.10 J 530 } 3.70 1,020 4.30 1,790
2.60 275 | 3.20 ‘ 590 1 3.80 1.140 4. 40 1,930

Note.—The above table is applicable only for open-c harmel conditions.
measurements made during 1906 and is well defined.

It is bdeod on 8 discharge
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Monthly discharge of Big Lost River near Chilly, Idaho, for 1906.

Discharge in second-feet. .

Month Total in

| Maximum. | Minimum. Mean. | 8Cre-teet.
420 235 ‘ 318 6,310
1,260 345 770 47,300
2,380 830 ' 1,100 65,800
1,380 395 885 54,400
370 | 235 288 17,700
THe PeTiOL. - oo oo e i .......... 192,000

NOTE.—Values are rated as excellent.

BIG WOOD RIVER NEAR SllOSHONE, IDAHO.

This station was established June 5, 1905, and was discontinued
December 31, 1906. It was located at A. D. Silva’s ranch, 1 mile
below the steel wagon bridge and 7 miles northwest of Shoshone,
Idaho. The conditions at this station and the bench marks are
described in Water-Supply Paper No. 178, page 113, where are
given also references to publications that contain data for previous
years.

Discharge measurements of Biy Wood River near Shoshone, Idaho, in 1905-6.

-
! 5 . Area of Gage Dis-
Date. : Hydrographer. WIdth.  cootion. | height. charge.

{
|

1905. Feet. Sq. ft. Feet. Sec.-ft.
July 17......... | 86 112 2.50 63

1906.

.............. | 91 297 4.76 767
| 94 . 169 6. 50 1,810
! 92 427 6.02 1,510
| 92 350 5.25 1,060
' 89 287 4.63 699
_______________ 89 262 4.31 552
............... | 88 249 4.18 502
,,,,,,,,,,,,,, ! 88 223 3.87 404
86 122 2.70 91
Daily gage height, in feet. of Big Wood River near Shoshone, Idaho, for 1906.
' I [ | ‘
Day. Mar. Apr.' May.|June.| July. .\ug. Day. Mar. | Apr. | May.| June.| July.! \ug.
3.3 505 4.3 [3.9 | L95 1T....... ..., 7.45| 495|505 (3.6 |......
2.5 51 415|388 | 175 J71 |47 | 485 3.4
2.3 50 4.0 140 | . 6.9 |45 | 465 3.4
2.2 51 4.0 ;41 | L0 | 4.3 | 4.55 3.2
22 52 4.1 |42 | las | 425 44 |31
2.3 525 4.4 4.2 | |58 | 41543 |29
3.2 5.1@4.45\4.15 . 6.0 4.0 |44 |28 |. ..
4.0 50 ;43542 | 162 |39 |42 [30 |......
46 50 |42 |42 | 6.1 | 3.8 | 40528 |......
5.4 50 4.0 4.25|. 5.9 | 3.75|8.75|2.75 |......
57 505'40 4.05]. 5.7 | 40541 |26 |... ..
6.4 5.05;4.1 4.0 | 5.4 | 43 |42 |24 | ...
6.4 51 ;49 39 I 515 4.5 | 4.4 235 . ...
6.0 51 §535)39 L 5.1 |45 |415|2.2 |,
80 52 51 [ 40 ... 3l.........]33 |...... 4.4 | 2.0 |......
7.9‘5.2 54.95 3.8 . f

NOTE.—The river was dry January 1 to March 25 and .August 2 to December 31.
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Rating table for Big Wood River near Shoshone, Idaho, for 1905-6.

! Gage Dis- Gage Dis- + Gage Dis- |, Gage " Dis ‘ Gage Dis-
height. charge height.‘ charge. | height. charge hexght Lharge helght. charge.

I I

I Feet,  Sect. Feet.  Scc.~ft. Feet. | Secfl. Fect. Sec.-jt. | Feet. Sec.ft.
1. 90 0 2,90 124 3.90 410 4.90 845 6. 60 1,870
2,00 9 3. 00 145 4.00 445 | 5.00 900 | 6.80 ;1 2,010
210 19 3210 ¢+ 1790 410 480 ‘ 52 1010 | 700 | 2150
220 29 ‘ 3.20 195 4.20 515 5.40 1,630 ' 7.20 ‘ 2,300

\ 2,30 40 3. 30 220 4.30 550 5.60 1,230 7.40 2,450
2.40 51 ‘ 2. 40 250 4. 40 ‘ 590 5.80 1,370 7.60 2,610
2.50 63 3.50 | 280 4. 50 635 , 6.00 1,490 7.80 2,780

i2.60 % 3.60 310 4. 60 685 | 6.20 1,610 8.00 2,950

2,70 90 3.70 340 4.70 35 6. 40 1,740

| 2. 80 106 ‘ 3.80 375 4. 80 o0 ‘ ‘

v | i

NoTE.—The above table is applicable for open-channel conditions.  Ht is based on 10 discharge meas-
urements made during 1905-6 and is well defined

Monthly dischuarge of Big Wood Riccr near Shoshone, Idaho, for 1905-6.

Discharge in second-fect.

Mouth. o o (’l‘)omf) in
Maximum.| Minimum.  Mean. | #CTc-feet.
- R - | B - _.
1905.@ |

June 5-30. .. ........ 115 260 13,400
July ..o 0y 38 3,570

The period. . oL ‘ ............ ‘ .......... 17,000

1906.0 ‘ | ‘ '

JANUATY « - e \ ............ 0 0
February..... | 0
March........ - 1,480
April. ... . 73,500
May.......... . : 46,700
June..... ... .. . 3 35 900
July............ . : : 18, 400
August. ... - BE 8
September 0
October........ 0
November 0
December 0

0 T D O 176, 00N

a Values for 1905 are rated as good.
b Values for 1906 are rated as follows: March and Augnst, approximate; April to June, excellent;
July, good.

NoTE.— River dry July 28 to December 31, 1905.
SUCCOR CREEK NEAR HOMEDALE, IDAHO.

This station was established March 19,1903. It was originally
located at a small truss bridge built to carry a flume, about one-half
mile above the mouth of the river. The station was moved January
31, 1905, about one-half mile upstream to a location 1 mile west of
Homedale and about 17 miles fromr Caldwell, the nearest railroad
station. It is near the Caldwell-Jordan Valley stage road, 1 mile
west of Mussel’s ferry on Snake River, one-fourth mile below the
head of the lowest diteh on Succor Creek, and about three-fourths
mile above the mouth of the creek. The conditions at the station
and the bench marks are described in Water-Supply Paper No. 178,
page 114, where are given also references to publications that con-
tain data for previous years.
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Discharge measurements of Succor Creek near Homedale, Idaho, in 1906.

- Area of Gage ‘ Dm—
Date. Hydrographer. Width. (o otion. height. i charge
|
Sq. ft. Feet. | Sec. -ﬂ
46 3.58
58 ' 3.90 216
71 4.35 370
47 3.50 125

.30 2.10 \ .2

. ddaho. for 1906.

Feb. l Mar. Apr. | May. | June. | Dec.
[ 1

2.6 3.25, 4.6 | 3.3 | 3.95 | .......

2.55. 305 46 ' 33 | 39

2.55 3.06| 4.2 | 3.25 3.6

2.6 3.6 39 ' 32 36

2,65 3.23 | 4.0 3.2 3.75 2.0
.95, 265 3.25| 4.3 3.1 3.6 2.1
1.95| 2.6 3.25 © 4.2 2.95 | 3.5 2.25
1.95| 2.6 33 | 44 2.9 3.5 2.3
.95 | 255 35 | 45 2.9 3.45 2.3
1.9 2.5 3.8 4.3 2.85 | 3.4 2.3
2.0 ‘ 2.6 3.4 3.8 2.8 3.2 2.3
2.0 2.55 \ 3.1 3.5 3.2 3.1 2.3
2.3 2.55 1 3.1 3.4 3.05 3.0 2.3
2.2 2.6 ‘ 3.1 3.5 2.95 2.9 2.3
2.3 2.8 3.1 3.6 3.0 2.9 2.3

I

2.3 3.45 1 275 3.8 2.9 3.0 2.3
2.3 3.5 2.7 3.8 2.8 2.9 2.3
2.4 3.4 | 2.8 3.7 2.7 2.8 2.3
3.7 4.2 ' 2.8 3.7 2.7 2.7 2.3
2.5 3.25 ‘ 2.95 3.6 2.63 2.6 2.35
2.5 3.4 ’ 3.0 3.8 | 263 245 2.3
2.5 325! 3951 3.8 2.65 2.45. 2.3
2.65 | 3.0 4.0 3.7 2,551 2.45, 2.3
3.25 | 3.0 1 4.6 3.7 2.5 2.9 ' 2.3
3.3 3.051 4.75| 3.7 245 | 2151 2.4
33 295| 42 | 35 | 24| 21 2.35
2.9 3.3 4.3 3.45 | 2.3 2.45 2.3
2.8 1 415 4.0 3.35 | .2.7 2.25 2.45
2.7 . [ 309 3.3 475 2.1 2.5
2.6 S| 33 42| 20| 2
2. [ 1.0 2.5

NoTE.—Creek dry June 30 to December 4, 1996.

Rating table for Sucecor (reek near Homedale, Idaho. for 1906.

‘ Gage = Dis- | Gage | Dis Gage  Dis- ' Gage Dis-  Gage | Dis-
‘helght oharge height.1 charge. height. oharge ‘helg t. [(‘harge | height. Lhargc.

I

‘ |

. Feet. Sec~ft. Feet. | Sec.-ft. | Feet. Sec. —ft Feet. ’ Sec -ft. Feet. | Sec.t.
| 200 0.0 | 2.60 18 | 3.20 ’ 3.80 4.4 389
| 2.10 2 270 24 | 3.30 33 | 3.90 214 | 4.50 426
| 220 ] 3 2.8 31 ’ 3.40 o7 | 4.00 247 || 4.60 464
| 2.30 6 2.90 40 | 3.50 114 4.10 281 || 4.70 502 |
. 2.40 9 3.00 50 | 3.60 134 4.20 316 1 4.80 342

2.50 13 3.10 60 || 3.70 157, 430 352 \‘ l

Norte.—The above table is applicable only for open-channel conditions. It is based on 5 discharge
measurements made during 1906, and is not well defined below 3.5 feet.
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Monthly discharge of Succor Creek near Homedale, Idaho, for 1906.

Discharge in seccnd-feet.

]
* Total in
Month. - — ;

Maximum. | Minimum. ‘ Mean, | acre-feet.
January. ...l e .. 170 0 20.7 1,270
February 316 ¢ 13 61.9 3 440
March... 522 24 158 9 720
April. ... 464 83 210 12,500
May... 522 6 71.2 i 4, 380
June... 230 0 64.3 | 3,830
July... 0 0 0 [ 0
August .. 0 0 0 0
September. 0. 0 0 ! 0
October. .. 0 0, 0 0
November. . 0 0 0 0
December.......... e e e e 13 | 0 5.8 357
The year i 35,500

NOTE.—V. alue% are rated as follows: Januarv February, May, June, and December, approximate;
March and April, good. Flow assumed unaffected by ice during winter period.

OWYHEE RIVER NEAR OWYHEE, OREG.

This station was established August 27, 1903, at the county bridge
13 miles from Owyhee, Oreg. Owyhee ditch takes water from the
river about 6 miles above. The conditions at the station and the
bench marks are described in Water-Supply Paper No. 178, page 116,
where are given also references to publications that contain data for
previous years.

Discharge measurements of Owyhee River near Owyhee, Oreg., in 1906.

T e e Il [ .
Hydrographer. | Width,’ Areaof | Gage | Dis-

Date. height. i charge.

section.

1
|
i
)
|

Feet. S8q. ft. Feet. | Sec. -/'t
273 556 3.58
200 1,870 8.32 9, 620
286 1,720 7.61 7,780
286 1,470 6.72 5,440
d 282 940 5.02 2,290
November 29 ¢. 120 192 2.80 ¢ 231

aSlush ice running. Right channel entirely frozen.

Daily yage height, in f(wl. (g/' ()u'ybee River near Owyhee, Orey., for 1906.

Day. l Jan. | Feb. \ Mar. Apl ‘ May. / June. July. | Aug. Sept Oct. | Nov. } Dee.
| - T T T [ B '
3,42 3.42 00 590, 7.12 397 202 202 237 232| 275
3.37 3.42 897 4587, 7.10 3.&, 204 202" 2.37| 2.32| 275
3.82 342 7.7% 5,820 6.52' 3.72. 200 202 2.37| 2.32| 2.7
3.37 1 3.42 7.24 579! 6.42 | 3.62° 1.97 2,02 2.37| 2.32| 275
3.37  3.42 | 7.04 , 5.77  6.27T | 3.67 1.92 202, 237, 232, 27
3.37 ‘ 3.42 ‘ 7.02 ‘ 5.72 | 6.02| 3.47) 192 202 2.37 | 2.32| 2.75
3.37 1 3.4 7.14 ‘ 5.67 | 5,871 3.32) 1.92| 202 2 42| 2.34| 2.75
3.37 f 357 812 537 574 3.22 ‘ 1,92+ 202 237 237 275
3.37| 39 ‘ 8.87 5471 552 3.22 192 202 237 2 01 2.7
3.371 402 9.00| 537 567 | 3.42° 192 J 2,02 } 2.37 | 2.42 | 2.75
3.27 | 4.10 ! 860 | 5.27 ( 5571 297 | 1.92 ‘ 2.02| 230 | 245, 2.73
3.32 | 412 822, 537 547 297| 192 2,021 230 -2.47 ‘ 2.75
3.27 | 412 7.72 527  5.37| 292] 1.92' 204 2.30| 252! 275
3.22| 412 7.32 522 527 l 292 1.92 ; 2.04 « 2.80 | 2.57 ' 2.75
3.22° 412 7.32 517 5071 2905 1921 2021 230 260 2.7

8078—iIrR 214—07——T7
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Daily gage height, in feet, of Owyhee River near Owyhee, Oreg., for 1906—Continued.

Day. Jan ‘ Feb. | Mar. | Apr. | May ‘ June. | July | Aug. Sept.| Oct. t Nov. | Dec.
3.22 ‘} 3.22 4.17 | 7.42} 5.12 4.92 # 2.87 1.92  2.02 2.30 ( 2.64 2.75
3.22 3.17 4.07 7.57 5.07 4.77 I 2.87 1.92 2.07 2,30 2.70 2.75
3.22) 2,92 387! 7.421 5.02| 457 2.8 1.97 2.14| 230" 2.72| 275
3.60| 300! 370" 7.32, 4.97 4.47 2.82 1.97 2141 230 2.72 2.75
3.90 ’ 3.07 3.57 7.27 1 4.92 | 447 2.82 1.97 | 2.14 2,32 2.72 2.75

42 3.06 | 3.47 6. 87 4.82: 439 2.80 1.97 2,14 | 2.32 ‘ 2.72 2.75
42 3.17 347, 6.82' 467 432 2.72 1.97 2.14 2.32 | 2.72 2.75
.42 3.32| 570, 6.721 4.57 4.17 2.62 1.97 2,141 2.32 ‘ 2.72 2.75
3.42  3.37| 5.4 6.52 1 442 411 | 2.57 1.97 . 2.14 232, 2.72 2.76
3.47 3.52 6. 61 6. 62 4.27 4.02  2.47 2.02 ' 2.14 2.32| 272 ; 2.75

| i ' \ |

3.47  3.42 7.62 1 6.52 422, 3.97| 2.32 2,02 214 232 272. 275
3.47 3.37 8.04 ‘ 6. 47 4.14| 3.92 2.27 2.02 2.37 2.32 ‘ 2.67 2.75
3.47 3.37| 7.94] 6.42| 412 3.87 | 2.22| 2.02- 237 | 232! 2.67, 2.8
3.47 o...... 8024 6.32 4.62 | 3.90 217 2.02  2.37 232, 275 ‘ 2.8
3.47 ... 7.87 6.12 6.62 | 3.97¢1 212 2.02 237 2.32 2.7 2.85
3.47 ... 852 |....... T.07 [....... t2.07 2.02 ....... 2.32 ... | 2.90

NoTE.—There was probably some obstruction from ice during the latter part of November and Decen-
ber. No correction has been made in discharge.

Rating table for Owyhee River near Quyhee, Oreg. . for 1906.

! Gage Dis-

Dis- Gage Dis- | Gage

Dis- Tage Dis-

|
- Gage \
| height. | charge. | height. | charge. 'height. | charge. 3height.‘ charge. | height. charge.
- —_ | - -
i i ! { !
i Feet. | Secfi. | Feel. Secfl. Feet. | Secft. | Feet. Secft. || Feet. Sec.Ht.
1. 90} 15 ¢ 2.90 295 3.90 995 4.90 2,100 | 6. 80 5, 680
| 2.00 25 1 3.00 350  4.00 1,080 5.00 2,240 7.00 6,160
I 210 35 1 310 410 410 1,170 | 520, 2,540 ‘ 7.20 6,060
2.20 | 50 3.20 475 420 1,270 5.40 | 2,860 ‘ 7.40 7,180
2430 i 70 3.30 540 4.30 ' 1,370 5. 60 | 3,210 7.60 7.700
2.40 | 95 3. 40 610 4. 40 1,480 | 5.8 3,580 | 7.8 8,240
| 2.50 ' 125 3. 50 680 | 4.50 1,590 ‘ 6.00: 3,960 i 8.00 8,780
2,60 160 3.60 755 4.60 1,710 6.20 1 4,360 9.00 ' 11,570
t2.70° 200 3.70 830 ’ 4.70 7 1,830 | 6. 40 | 4,780 |
2.80 245 3.80 910 ‘ 4.80 . 1,960 I 6. 60 a 3,220

i
|
|
|
b
!
I
\

NoTE.—This table is applicable only for open-channel conditions, 1t is based on discharge measure-
ments made during 1905-6 and is well defined.

Monthly discharge of Owyhee River near Owyhee, Orey., for 1906.

|Drainage area, 9,880 square miles.]

Discharge in second-feet. Run-off.

|
|
e | Totalin e
Month. | | .
EMaximum. Minimum. ‘ Mean, | acre-feet. } Sﬁgf{,tﬁg’r ]?gg’lfgs}“
f 995 333 519 31,900 0.052 0. 06
695 306 533 29, 600 .054 .06
10, 200 624 2,700 166, 000 . 272 .8l
11, 600 4,200 7.250 432, 000 L7383 .82
6,340 1,190 2,700 166, 000 .270 .31
6, 460 970 2, 640 157,000 L2067 ‘ .30
1,060 32 367 22, 600 . 037 .04
29 17 21.5 1,320 . 0022 . 002
88 27 39.6 2,360 . 0040 . 004
102 70 78.2 4,810 . 0079 .01
229 | 75| 152 9,040 1015 -02
295 222 228 14,000 023 | .03
11.600 | 17 1,210 1,040,000 .122 1.97
I

NoTeE.—Values are rated as good.
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BOISE RIVER NEAR HIGHLAND, IDAHO.
It is located 2 miles below the mouth of Moores Creek, 3

Discharge measurements of Boise River near Highland, Idaho, in 1906.

This station was established on July 27, 1905, to replace the Boise
Boise station, and 15 miles east of Boise, the nearest railroad point.

The conditions and the bench marks are described in Water-Supply

Paper No. 178, page 121.

miles southwest of Highland post-office, about 8 miles above the old

station.
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NoTtE.—Record discontinued for the winter on December 1.
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Rating table for Boise River near Highland, Idaho, for 1906.

Gage | Dis- | Gage | Dis  Gage ' Dis- | Gage | Dis- || Gage | Dis-
height.! charge. |height., charge. height. charge. helght charge. | height. ’charge.

Feet. ‘Secfft.‘ Feet. Secft.  Feel. Sec.-ft. ' Feet. Sec.-ft. Feet 1Sec.—ﬂ,
C " 560

3.00 4.00 1,240 5.00 1,700 , 6.00 | 2,620 | 8.00 | 5,180
3.10 | 600 ‘\ 410 1,280 510 1+ 1,780 ' 6.20 | 2,840 | 8.20 | 5,470
320 | 60 | 420 1310 3.20 | 1,860 ; 6.40 | 3,00 ' 8.40 | 5770
3.30 | 700 | 4.30 . 1,30  5.30 1,940 | 6.60 3,300 | 860 | 6,070
3.40 750 |, 4.40 1,300  5.40 2,020 . 6.80 3,540 | 8.80 | 6,370
3.50 © &0 | 4.50 1,430 © 5.50 2,110 ‘' 7.00 3,800 | 9.00 | 6,670
3.60 | 880 , 4.60 1,470  5.60 2,200 ' 7.20 4,060 ' 10.00 | 8240
3.70 960 | 470 1510 570 2,300 7.40 4,340 | |

3.80 | 1,060 i 4.80 1,560 | 5.8 2,400 ' 7.60 4,620

3.90 | 1,160 | 4.90 1,620 | 5.90 2,510 | 7.80 4,900 |l

NoOTE. —The above table is apphcable only for open-ehannel condmons It is based on 15 discharge
measurements made during 1905-6, and is well defined between gage heights 3 feet and 9 feet.

Monthly discharge of Boise River near Highland, Idaho, for 1906.

[Drainage area, 2,610 square miles.]

Dlscharge in second-feet. 1 ‘ Run-off.
- -———— - Totalin —_ e
Month

. : - acre-feet. Sec-ft. per . Depth in

Maxmlum.l‘ Minimum. | Mean. , “sq. mile. inches.
1,060 675 ! 820 50,400 | 0.314 0.36
1,330 750 1,020 56,500 | . 391 .41
4,130 ' 750 1,630 100,000 . 624 .72
8.560 2,900 5,630 , 335,000 2.15 2.40
8,720 i 5,320 6,900 425,000 ' 2 64 3.04
8,000 | 4,480 8,780 344,000 ' 221 2.47
4,550 | 1,200 2,630 162,000 1.00 | 1.15
. 1,160 | 675 839 51,600 , .31 .37
September .......... 810 | 625 685 40,800 1 . 262 .29
October. ................ .. 725 ‘ 600 683 | 42,000 261 .30
November. .._................. ... 5,250 L 750 1,220 72,800 . 468 .52
The period................. e ‘ ...................... 1.680,000 ......... ... ........

|

NoTE.—Values are rated as excellent. Flow assumed unaffected by ice conditions during the winter
months

SEEPAGE INVESTIGATIONS ON BOISE RIVER.

The following is a detailed report of the investigation made by
E. C. La Rue during October, 1906, in order to determine the amount
of seepage water returning to Boise River between the mouth of its
canyon, 8 miles above Boise, and Caldwell Canyon, 2% miles above
Caldwell, Idaho.

The distance by river between the points is 34 miles. This dis-
tance was covered on foot and by following the river bank, and the
discharge of every diversion and tributary was carefully noted.

The gage reading at the Highland station on Boise River, about 8
miles above the mouth of Boise Canyon, was 3.20 on October 9, 1906,
which corresponds to a discharge of 650 second-feet. From here to
Boise Canyon the river flows through a narrow rocky canyon and
receives no tributaries. Consequently 650 second-feet is the discharge
at the mouth of the canyon, just above the New York canal heading.
On October 12, 1906, the day the investigation was finished, the gage
at the Highland station still read 3.20. Therefore during this period

‘
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of investigation the uniform available supply of the river above all
irrigation was 650 second-feet.

The net seepage will be the difference between the discharge of the
river at the upper point, plus all tributaries between the two points
of measurement, and the discharge of the river at the lower point, plus
all diverted water between the two points in question.

The results are expressed in the following table:

Discharge of Boise River at upper poini. plus tributaries.

I i o
Date. Stream. ‘ Tocality of ho&dhr]ngeg{ place of measure- “ i]i':gggrrﬁt
: | feet.
1906.
October 9_..... Boise River................ At mouth of canyon, above New York 650
canal heading.
October 9...... Waste from sloughs........ Between Ninth and Broadway Bridge...... .5
October9...... ! Waste from canals and | Between Broadway Bridge and Riden- 2.8
| sloughs. baugh canal heading.
October 10. ... ! Waste from Rossi canal.._.| 1 mile below Broadway Bridge............. 17.8
October 10.. ... ‘ ..... do. Just dabove Oregon Short Line Railway | 38.1
bridge. H
October 10.......... s L Jubst.dbelow Ofegon Short Line Railway 98.6
ridge.
October 10..... Below Mill slough ditch heading........... i 13.0
October 10..... ..{ From Lower Mill slough ditch. ... .. 3.0
October 10. .. ..| Just above Phyllis canal heading.. .. 1.0
October 10... R ..| From Eureka canal........... . 3.0
October 11..._ ' ..| 3miles below Star Bridge... 4.0
October11..... W 1110w Creek waste........ £ mile below Middleton...... o 211
October 12.....| Waste  Middleton Mill | At Middleton........... ... ... ... .. ! 4.0
slough. I
October 12..._. Waste. . ....... ..l Just below Farmers’ Union canal heading.. 2.0
October 12.....|..... do Boise City sewer discharge. . ............... 10.0
7 868.9
Discharge of Boise River at lower point, plus all diversions
' A . | Di
Date. Stream. Locality of headm%)ortplace of measure- a‘:ﬁ?gﬁ%‘:
. ment. feet.
1906.
October9...... New Yorkcanal............ Below all waste......oo.o.ooooiiiiiis . 95.5
October9._..... Ridenbaugh canal. ..| Just below wasteway..... . 209. 4
October 9...... ‘ Rossicanal........ .." Just above wasteway....__. 205.9
October9...... Small diversion. .. 4 mile above Rossi heading. . 1.0
Qctober9...... Payneditch......_.....__.. At heading..............._.. 1.0
October 10... .. Davis or Mill a]ough ditch.. Below wasteway. i 20.1
October 10.. ... I Joplin ditch ... Atheading........ } 4.0
October 10.. . .. ‘ Eureka canal - .. Below wasteway | 9.3
October 10. Phylliscanal..._........... ..... do . 58. 6
October 11 Boise River... At lower point of measurement, 23 miles 95.1
) above Caldwell.
October 11... .. Caldwell Highline canal. Below all waste. . 26.7
October12..... + Canyon County canal. . Below wasteway.... 9.2
October 12..... Small diversion....... ..l 3 miles above Star......... 1.0
October 12..... Middleton Mill ditch....... Below wasteway.......... 35.0
October 12_.. .. Middleton Mill slough diteh.!. .. .. [ (P R j 8.9
October 12..... Pioneer or Stewart ditch...|......._........... | 0.0
October 12. .. .. Ballantyne ditch . | 1.0
October 12.. ... Dry Creek ditch............ .. 10.8
October 12..... Farmers’ Unionand Valley ..... do. .l 61.6
ditch.
October 12... .. Boise City diteh............ ’. B U 9.5
October12._.... Perrault diteh.............. At penitentiary. ... ...l | 9.4
Total. . ..o.oo.... B ; 873.0
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Investigations similar to the foregoing were made during 1898,
1901, 1902, 1903, and 1905. The results of these investigations,
including the summary for 1906, are given below:

Seepage gains in Boise River.

1898, August 24 to September 2: Sec.-it. Sec.~it.
Amount taken out by canals. ... . ... . ... 1,160.0
Amount in river above canals... ... ... ... ... . ..l 734
Amount of measured return water..........._.... ... ... 197
Total. ..., 931

Amount in river at Caldwell station. ... ... ... .. ... ... .. 31
Difference.. ... ...l 900.0
Gain by seepage in 34 miles.. .. .... e 260.0

1901, August 13 to 17:

Discharge Boise River above New York canal heading........ 821.0
Discharge Boise River at Caldwell Canyon......... ... ... .. 73.3
Amount of measured return water....._....._... . ... 131.0
Amount taken out by canals........__. ..o L. 1,140.1
Gain by seepage in 34 miles............. oo o il 261. 4

1902, August 11 to 15:

Discharge Boise River at upper point... ... ... ... .. ... ... 924.5
Discharge Boise River at lower point........ ... . .. .. ... 1.5
Amount of measured return waters............. ... .. .. . ... 174. 4
Amount taken out by canals. ... ... ... ... 1,309.0
Gain by seepage in 34 miles. ... i 211.6

1903, October 24 to 29:

Discharge of Boise River at upper point.._........_........... 771.6
Discharge of Boise River at lower point..__..... ... ... ... 619.4
Amount of measured return waters............. .. ... ... ... 362.6
Amount taken out by canals........... .. ... 654. 4
Gain by seepage in 34 miles. ....... ... ... ... .. ... @139.6

1905, October 2 to 7:

Discharge Boise River at upper point..................... ... 602.0

Discharge Boise River at lower point............. ... ... ... 106. 6

Amount of measured return waters................ oL 82.7

Amount taken out by canals............. ... e 601.5

€ain by seepage in 34 miles.............. ... ... . . Ll 23.4
708.1 708.1

a Mistakes were found in calculation. The result of 255.3 second-feet gain, as published in Water-
Supply Paper No. 100, should read 139.6 second-feet.
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1906, October 9 to 12: Sec.ft.  Sec.-ft.
Discharge Boise River at upper point....... e 650.0
Discharge Boise River at lower point........................ 95.1
Amount of measured return water.............. .. ... ... 218.9
Amount taken out by canals........ ... ... .. ...l 777.9
Gain by seepage in 34 miles........_.... e 4.1

873.0 873.0

PAYETTE RIVER NEAR HORSESHOE BEND, IDAHO.

This station was established February 13, 1906. It is located at
a point known as Jerusalem, 5 miles above Horseshoe Bend post-
office, Idaho, and about 32 miles from Boise, the most convenient
railway point.

The channel is straight for 1,000 feet above and below the station.
The water is comparatively swift during all stages. Both banks are
firm, rather steep, and not liable to overflow. The bed of the
stream is strewn with small smooth bowlders, and is permanent.

Discharge measurements are made by means of a cable and car.
The initial point for soundings is the inner face of the pine tree
which acts as the right cable support.

The gage, which was read once each day by E. R. Sherard, is
inclined and is located on the right bank directly under the cable.
The bench mark is a United States Geological Survey aluminum
tablet set in the base of the pine tree which is used as the cable
support on the right bank; elevation, 12.53 feet above the datum of
the gage.

Discharge measurements of Payette River near Horseshoe Bend, Idaho, by E. . La Rue,

in 1906.
' i . Area of | Gage Dis-

Date. W‘dth'i section. | height. ‘ charge.

| Feet. | Sq.ft. Feet. ’ Sec.ft.
March 24. . ... e 253 | 476 4.21 1,250
April 6, ...l 265 8il 546 3,100
ApPHil16. ... 273 . 1,060 6.40 ' 5.030
ay 3.. 275 1, 6.97 6,600
May 15.. 281 1,530 8.15 9,620
June 27. 270 1,110 6. 60 5,510
July 10.. 269 878 5.75 3,630
July 19.. , 260 656 4.95 2,150
4.30 1,330

August 20000000 e 493]

Daily gage hewght, in feet, of Payette River near Horseshoe Bend, Idaho, in 1906.

— ;
Day. Feb. ’ Mar. } Apr. | May. June. r July. | Aug.  Sept. ‘ Oct. Nov.
‘ | | | i - ==

" 41 | 5.65| 6.8 7.1 6.5 \ 4.3 3.9 3.8 | 3.95

40 ' 555 6.8 ( 6.75| 6.35 43 3.8 | 3.8 3.9

4.0 5.4 7.0 | 6.6 « 6.3 4.3 / 3.8 3.8 ’ 3.95

405! 5.45| 7.15. 6.8 6.25 4251 3.8 | 3.75| 3.95

4.0 53| 7.15] 7.15 | 6.2 ‘ 4.25 3.8 3.75  3.95

4.0 5.5 7.1 ] 7.1 6.15 4.2 l 3.8, 3.7 3.95

4.0 ‘ 5.8 7.1 69 | 605! 42 . 38 375 4.0

41 6.0 7.05 | 6.9 6.0 4151 3.8 3.7 41

€2 61| 715 68 ' 59 413 375 } 5751 42

4.3 ‘ 6.5 7.4, 67 | 58 . 41 | 3.75| 375, 4.25

.
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Daily gage height, in feet, of Payette River, near Horseshoe Bend, Jdaho,in 1906—Cont’d.

i )

Day. Feb. ‘ Mar. | Apr. | May ; June. | July. ' Aug.
........ 435 62 | 765 665 57 | 41
........ 4.2 6.1 | 8.0 7.2 5.6 4.15

3971 a2 | 605 81 7.25 | 545! 415
3.9 | 415| 60 | 81 7.4 | 53| 42
40 | 11 6.1 8.1 7.6 | 53 | 415
4.05 i 40| 64| 80| 7.5 5925/ 41
4051 40 | 64 | 7.6, 7.6 | 51 | 40
4051 40 | 65 7% 7.4 | 50 | 4.0
41 ' 40| 65 | 7.05| 7.2 | 495| 4.05
415, 40 | 655 69 | 72| 48| 405
415 41 | 68 6.9 7.1 4.8 4.0
4.2 4.05| 7.1 6.8 | 6.95 475 4.0
4.2 41 7.35| 6.85] 6.95| 4.7 | 4.0
41 4151 7.35| 68| 6.8 | 47 | 40
405 455 7% 68| 6.65| 465( 40 |
4.0 | 47| 7050 695 65 | 45| 4.0 |
20 | 49 | 68 7.05| 6.5 45 | 40 \
41 | 5.0 | 66| 7.5 | 7.0 | 445 395
........ 505| 6.65| 7.5 1 6.9 445 3.95
....... 515| 6751 7.2 6.8 44 | 3.9
________ 5.25 |.co| 7.25 e 435 3.9 |

Sept. ‘ Oct. !Nov.

|

|

375 371 45
38 | 3751 5.0
38 | 375| 6.0
3.9 | 38| 64
40 | 3.8 | 6.4
4.0 ‘ 38 | 6.0
40 | 38 | 55
395 38 | 6.0
395 3.8 5.5
3.9 | 38| 52
3.9 | 3.8 5.0
3.85| 3.8 49
3.8 38| 48
3.85 | 3.8 47
3.8 | 3.8 47
38| 38| 46
38 | 38| 46
38 0 39 | 46
3.8 | 39 40
3.8 | 39 | 46

....... 39 | @

a Record discontinued for the winter.

Rating table for Payette River near Horseshoe Bend, Idaho, for 1906.

. i R R K ! .
Gage Dis- ;\ Gage Dis- ‘ Gage Dis- | Gage l Dis- \ Gage Dis-
height. | charge. ‘| height. | charge. ‘ height. | charge. “height. charge. height.] charge.

| | | Bl

Feet. | Sec-ft. | Feet. | Sec-ft. Feet. i Sec.-ft. ! Feet. | Sec.t. Feet. | Sec.-ft
3.70 760 \ 4.70 | 1,800 \ 570 | 3,53 | 6.70 | 5760 || 7.70 | 8430
3.80 850 4.80 | 1,940 5.8 | 3,720 6.80 | 6,020 7.80 | 8,710
3.90 940 || 490 | 2,090 || 59 ] 3,920 Il 690 | 6280 || 790 [ 8990
4.00 | 1,030 & 500 | 2,250 || 6.00 | 4120 . 7.00 | 6,50 || 8.00 | 9,270
410 | 1130 | 510 | 2420 | 610 | 4330 | 700 | 680 || 810 | 9550
420 | 1,230 || 520 | 2,590 ) 6.20 , 4,550 7.20 | 7,070 || 8.20 . 9,830
430 | 1,330 | 5.30 | 2,770 | 6.30 = 4,780 | 7.30 | 7,30
4.40 | 1,440 || 540 2,960 || 6.40 ' 5020 | 7.40 | 7,610
450 | 1,550 || 5.50 | 3150 | 6.50 | 5260 { 7.50 | 7,880
4.60 1,670 ‘ 5. 60 ‘ 3,340 || 6.60 5,510 H 7.60 8,150

| '

NoTe.—The above table is applicable only to open-channel conditions. It is based on 9 discharge

measurements made during 1906 and is well defined.

Monthly discharge of Payette River near Horseshoe Bend, Idaho, for 1906

[Drainage area, 2,240 squ:

are miles. |

] Discharge in second-feet. Run-off.
Total in
Month. ! .
Ma.ximum.; Minimum.| Mean, | 2¢T® feet. s:é.‘-;t{ﬂ%(':ﬂ‘ Dnelg‘t]lésm
I

February 13-28 .. 1 1,230 940 | 1,000 34,700 0 488 \ 0.29
March. \ 2,680 1,030 | 1,930 | 118,000 859 | .99
April. o 7,480 2,860 | 4,960 295,000 2.21 ! 2.47
May..o........ e 9,550 6,020 7,260 446,000 3.24 3.74
June........... ceee 8,150 5,260 6, 560 390,000 2,92 3.20
July........... .. 5,260 1,380 2,900 178,000 1.30 1.50
AUZUSE. oo 1,380 940 1,120 69,200 . 502 .58
September. ... ......ocoieiiiia. \ 1,030 805 894 53,200 .399 .44
October. ... ..ot 940 805 859 52,800 .383 44
November. «ooovvrieiae et \ 5,020 985 2,130 127,000 . 952 } 1.06
The period. ................ L \ ............ SRR 1,760,000 ' .. ... : ..........

NoTE.—Values are rated as follows:
October, good.

February to August and November, excellent; September and



SNAKE RIVER DRAINAGE BASIN, 99
MALHEUR RIVER AT M'LAUGHLIN'S BRIDGE, NEAR VALE, OREG.

This station was established December 10, 1904, and was discon-
tinued December 20, 1906. It is located at the new county bridge,
known as McLaughlin’s bridge, 10 miles above Vale, Oreg. The
conditions at the station and the bench marks are described in
Water-Supply Paper No. 178, page 129, where are given also refer-
ences to publications that contain data for previous years.

Discharge measurements of Malheur River at McLaughlin’s bridge, near Vale, Oreg., in

1906.
Date. Hydrographer. Width,| Ares of h‘;"}g e clgifée.
| J—
! Feet. Sq. ft. Feet. { Sec.ft.
March 3........ R. 8. Hall 81 131 3.18 328
April 26........ 153 568 5,11 2,680
November28a.. 45 120 1.71 107

2 Channel frozen over above and below bridge.

Daily gage height, in feet, of Malheur River at McLaughlin Bridge, near Vale, Orey.,

JSor 1906.
' t | i ' | |
Day. Jan. 1 Feb. Mar. | Apr. May. | June. | July. | Aug. | Sept.| Oct 1‘ Nov. | Deec
3.60 | 3.62 3.55|10.06, 4.25| 4.00| 240 | 1.35{ 1.25| 1.65| 1L90| 2.35
3.60 | 3.62 / 3.25| 828| 415| 362 | 230 | 1.35| 1.30| L65| 1.90 | 2.35
3.60 | 3.621 3.20| 7.85( 410 3.65| 230 | 1.30 1.30| 170 | 1.95| 2.35
3.60 | 3.62 3.15| 7.25| 4.05| 3.60 | 2.25| 1.25| 1.40| 170 1.95| 2.35
3.60 | .62 3.20| 7.80! 4.00| 3.60| 225! 1.20] 1.35| 170! 1.95| 2.3
3.60 | 3.62, 3.20| 7.40| 3.95| 3.75| 2.25| 1.20| 1.40| 1L.70| 1.95| 2.4
3.60 | 3.62| 3.30 7.70| 3.95| 3.70| 215| L15| 1.40| L70' 1.95| 2.4
360 362 380 7.92| 38| 360 215 115 1.45| 170 195 | 2.4
3.60 | 3.62 3.90 808' 3.75 358 2.15| 1.15| 1.45| .70 1.95| 2.4
3.60 3.62; 420 798 3651 355 190 115| 145 1707 1.95| 2.3
3.60| 3.70' 410|.7.400 3.601 3.55| 1.90| 1.00| 1.45| 1.70. 195 2.2
3.60 | 3.70 3.63| 6.85 3.60, 3.30| 1.90| 100! 1L.50| 170 ' 195 | 2.2
3.60| 370 350 6.10| 3.65, 3.30| 1.80 | 1.00 1.50| 1.70| 2.00 2.2
3.60| 370| 335 590| 3.60| 3.25| L75| L00| 1551 165| 2.00| 22
3.60 | 3.70| 3.25| 595| 3.55| 3.20] 1.75| 1.oo| 1.55| 1.65 2.00 | 2.15
3.60 | 3.70| 3.25 } 6.00| 8.52 320 L65| 1.00| 155| 1.65| 2.00] 215
- 3.60 | 3.70| 3.20 6.15| 3.50 | 3.15| 1.65| 1.001 1.60| 1.70 | 200 215
3.60 | 3.70| 3.15 6.15| 3.45| 3.00| 1.60 | 1.00| 1.60| 170 2.00! 215
3.60. 3.75| 3.15' 580 3.30| 2.90| 1.55| 1.05| 1.60| 1.75 2.05| 2.15
3.60 | 4241 315 538 3.15| 2.85| 152| 1.05| 1.65| 1.75 I 2.10 |.._...
|
3.60 4.66! 315 544 3.001 2.80| 1.52( 1.10| Les| 1.75: 2.10
3.60 1 480! 3.25 544! 3.000 2751 L42] 1.10| Lo2! 1.80' 2.10 |
3.60 | 532 3.8 | 538 290 2.50| 1L50| L15| L60| 1.80 2.10 |.
3.60 | 4821 515 530 290 2.50| 1.42{ 1.15| 1.60| 1.80 2.10 |.
60 422 7250 522, 290 2.50| 1.50| 1.15| 1.60| 1.80| 2.15
.60 | 3.401 7.38 5.09| 2.85| 250 | 1.42| 115| 160 1.80| 215
.60 | 3.40 | 7.40 | 5.04| 2.8 | 250 1.42| 1,20, 1.65| 1.80' 2.20
60| 3.38| 7.40 | 472 3.90| 2.50| 1.42] 1.20| 1.65| 180, 2.2
T B 7.30| 450 410 250 1.40| 1.25| 1.65; 1.80 ’ 2.22
N 8.04| 42 470 250 | 1.40| 1.25| 1.65| 1L.85| 2.30
60 L.l | 9.88 | ... 465 |....... 140 | 1.2510....... 190 ...
' ' |

NotE.—The following ice conditions prevailed during 1906: River frozen over January 1 to Feb-
ruary 22; §a%e heights are to the top of ice. On February 22 an ice jam formed at the bridge; this
went out February 25. November 13 to 18. slush ice was running in the morning; the gage heights
were taken in the afternoon, and were probably not affected. November 19 there was ice along edges
and anchor ice in the bottom; this ice went out December 11. December 14 to 19 ice formed at night,
but went out in the daytime, and probably did not affect gage heights.
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SURFACE WATER SUPPLY,

1906.

Rating tables for Malheur River at McLaughlin’s Bridge, near Vale, Oreg.

JANUARY 1 TO MARCH 31, 1906.¢

' ‘ Gage ' Dis- Gage Dis- ‘ a,% Dis- Gage Dis- Gage Dis-
‘he ght. i charge. | height.| charge. ‘he t.| charge i\helght \charge. height.\ charge.
I | ) H
] Feet. ‘ Sec.-ft. | Feet. i Sec. -ft. 1 Feet.  Sec.t. Feet. Sec.ft. | Feet. \ Sec.ft.
i 3.00 270 |1 3.80 4.60 1,380 540 2,125 6.40 3,610
3.10 ‘ 320 | 3.9 \ 825 4.70 ' 1,465 5.50 2,240 6, 60 \ 3,970
3.20 375 \ 1,00 900 4.8 1,550 . 5.60 | 2,370 || 6.80 | 4,350
3.30 30 |l «10 975, 490 1,635 H 570 | 2,500 || 7.00 . 4,750
3.40 490 4.20 1,055 I 5.00 1,720 5.80 2,640 8.00 | 7,200
3.50 | 550 ’ 430 | 1,135 H 510 , 1,810  5.90 | 2,790 9.00 | 10,200
3. 60 615 || 4.40 | 1,215 5.20 \ 1,910 ;‘ 6.00 | 2,950 ‘ 10.00 | 13,250
3.70 \ 685 “ 4.50 | 1,295 i 5.30 w' 2,015 ’ 6.20 3,270
| !
APRIL 1 TO DECEMBER 20, 1906.b

| 1 : |
1.00 ‘ 5 ‘\ 190 © 25 || 2.8 \ 630 | 3.70 1,245 | 5.20 2,810 1
1.10 20 [ 2.00 \ 250 2.90 690 3.80 1,325 5.40 | 3.090 E
1.20 | 37 210 | 20 ) 3.0 750 | 3.90 ' 1,410 § 560 , 3,380
1.30 56 ‘ 2.20 330 3.10 ‘ 815 4.00 1,500 | 5.80 3,680

\ 1.40 770 2.30 376 3.20 880 4.20 1,600 | 6.00 4,000
1.50 100 | 2.40 \ 420 3.30 950 4.40 1,890 | 7.00 5,900

| L 60 125 \‘ 2.50 470 | 3.40 1,020 4. 60 2,090 \ 8.20 8,150
1.70 ‘ 155 ‘ 2. 60 520 3.50 | 1,090 4.80 2,310 & 9.30 | 10,650

o180 185 h 2.70 575 [ 3.60 \ 1,165 | 5.00 2,550  10.40 | 13,250

a This table is applicable only for open-channel conditions. It is based on discharge measurements
made during 1905-6, and is well defined below gage heights 5 feet. The table has been extended by
snbtmctm the dxschar%)e of Bully Creek for April 1 from the discharge at Vale.

This table is applicable only for open-channel conditions. It is based on 1 discharge measurement
made during 1906 and on the form of the previous curve, and is not well defined.

Monthly discharge of Malheur River at McLaughlin Bridge, near Vale, Oreg., for 1906.

[Drainage area, 4,150 square miles.]

1 |

Discharge in second-feet. | Run-off.
—_— = -—-| Totalin
Month. ! [ .
. acre-feet. Sec.-ft. per Depthin
Maximum, ‘ Minimum. ‘ Mean. | “sq. mile. | inches.
! | T i
MATeh . o 12,900 348 | 2,000 | 123,000 0.482 0. 56
Aprilo..oo. Lo 13, 400 - 1,740 1 5,100 303, 000 1.23 1.37
May. ... .. 2,200 | 660 ' 1,220 | 75,000 | . 204 .34
Jane.......oLllL L i 1,500 ! 470 851 \ 50,600 | 206 3
Jaly. oo ' 420 77 190 11,700 | . 046 .05
August. .o o ...l 66 5 27.4 | 1,680 ! . 0066 0L
September. ... 11T ‘ 140 ! 106 \ 6,310 | 1026 .03
October...........o..oo.. 215 | 140 165 10, 100 . 040 .05
November 1-18............... ... 250 | 215 236 8,430 .057 .04
December 11-19. ... ... ... ... 330, 310 | 319 ! 5,690 077 ‘ .03
Theperiod......... ... ... ‘ ...................... 611,000

NoTk.—Values are rated as follows: March to June, fair; July to December, approximate.
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The conditions at

SNAKE RIVER DRAINAGE BASIN,
MALHEUR RIVER AT VALE, OREG.
Vious years.

data for pre

mn

This station was established May 20, 1903, at the steel highway
Discharge measurements of Malheur River at Vale, Oreg., in 1906.

bridge one-eighth mile southeast of Vale, Oreg., where a station

has been maintained at intervals since 1890.
the station and the bench marks are described in Water-Supply

Paper No. 178, page 126, where are given also references to publica-

tions that conta
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NoTe.—River frozen two-thirds across November 22. Ice conditions until December 20.

attained a maximum thickness of 10 inches.
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SURFACE WATER SUPPLY, 1906.

Rating table for Malheur River at Vale, Oreg., for 1906.

Gage | Dis- ‘\ Dis- \‘ Gage | Dis- | Ga e | Dis- /| Gage | Dis- |
height.| charge. helght charge. “height.‘ charge. || heig t charge. ’heig t.| charge.
Feet. Sec‘-ft. . Feet. | Sec.-ft. | Feet. | Sec.ft | Feet. | Sec.~ft. Feet. | Sec.t.
3.20 5 {1 4.40 195 5.50 810 Y 6.70 ' 1,840 8.80
330 g | w50 | 23 | 560 | 880 | 68 | L0 || 900 | 460
3.40 4 | 4.60 280 5.70 \ 955 | 6.90 | 2,045 9.20 | 4,870
3.50 21 | 4.70 325 1 5.8 | 1,030 7.00 | 2,150 9.40 | 5,150
3.60 29 \ 4.80 375 | 590  L,110 | 7.20 | 2,370 i 9.60 | 5,430
3.70 39 | 4.90 430 6.00 | 1,190 | 7.40 | 2,59. | 9.80 . 5710
3.80 52 1‘ 5.00 490 | 610 ' 1,275 | 7.60 2,825 ! 10.00 T 6,000
3.90 67 5.10 550 | 6.20 | 1,360 \ 7.80 | 3,000 | 11.00 | 7,470
4.00 85 5.20 610 1 6.30 | 1,450 8.00 | 3,300 |l 12.00 | 8970
4,10 105 i 6.40 | 1,545 820 | 3,550 (| 13.00 | 10,570
4.20 130 | 530 , 675 6.50 | 1,640 4 8.40 | 3,810 |l 14.00 | 12,220
430 160 ‘ 5.40 l 740 6. 60 ‘ 1,740 [ 8.60 + 4,070 |
I

Nore.—The above table is applieable only for open-channel conditions.
measurements made during 1906 and is well defines

It is based on 12 discharge
between gage heights 4.4 feet and 11.0 feet.

Monihly discharge of Malheur River at Vale, Oreg., for 1906.

[Drainage area, 4,860 square miles.]

DlSCh&I‘ge in second-feet. Run-off.
s Totalin | ——— ———
Month. | |
. - acre-feet. | Sec.-ft. per ' Depth in
Maximum.  Minimum. | Mean. sq. mile. ‘ inches.
January. ... 302 15| 14 10,700 | 0.03 | 0.04
February........ ...l &17 151 311 17,300 . 064 .07
March. ... .. . iiiiiiii.. 10,200 258 [ 1,920 118,000 . 395 .46
April. .. ...l 12,800 1,580 | 4,550 271,000 1936 1.04
May. . ... 2,080 208 862 ,000 177 .20
June. .. ..ol 1,510 136 580 35,000 .121 .14
July .l 160 5 49.7 3,060 .010 .01
August .................. 17 4 8.6 529 . 0018 . 002
September .................. 35 14 25.7 1,530 . 0053 .01
October.. . ... ... 74 37 50.5 3,110 .010 .0
November...............0 00000 120 64 89.3 5,310 .018 .02
December.. ...................... 320 78 | 138 8,480 .028 .03
Theyear................... 12,800 4 731 527,000 . 150 2.03

Norr. —Values are rated as follows: January, November, and December, good; February to June,

excellent; July, September, and October, fair: August. approximate.

MIDDLE FORK OF MALHEUR RIVER

AT RIVERSIDE, OREG.

This station was established January 24, 1906, and was discon-
tinued December 31, 1906, on account of the expense of mainte-
It was located one-half mile above Riverside post-office,
and 200 feet above the mouth of South Fork.

The channel is straight; the banks are high and steep. The bed

nance.

is of gravel and liable to change.

Discharge measurements were made from a cable.
A chain gage, which was read by J. C. Bloylock, was installed

May 8, 1906; length of chain, 15.12 feet.

There is one channel at all stages.

Gage heights previous to

this were reduced to the same datum. The bench mark is the highest
point of a rock on the left bank near the cable supports, marked
B. M.; elevation, 19.41 feet above the gage datum.

The following measurement was made May 9, 1906:

Width, 86 feet; area, 156 feet; gage height, 2.18 feet; discharge, 495 second-feet.
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Daily gage height, in feet, of Middle Fork of Malheur River at Riverside, Oreg., for 1906.

RWH=NDNE NN ER W

Day. Jan. | Feb. | Mar. | Apr. ‘ May. | June. | July. i Aug. \ ‘ t. | Nov. | Dec.
‘ R - R
...................... 1.9 2.2 22| 14| 0.6 0.6 09 09| 1
...................... 1.9 2.2 21| 1.4| .6 600 L1 L
L9] 1.6 2.2 211 14| .6 .6 9 1| L
1.9 1.6 2.2 2.2' 13| .5 .6 9 i) o1
19| L7 22 23, 12, 5 .6 9 Lt 1
. X

19! 18 L 22 22 L2, .5 6. .90 11, L
1.9 L8 2.2 22 L1: .5 .6 90 L1y 1.
1.9 L7 2.1 21, L1} .5 .6 90 L1 L
19| L7 2.2 21| 11 .5 .6 90 L1l L
L9| L8 2.2 21| L1 .5 ‘ .(s‘ L0 L1 1
2.0 18 22 210 1ol .5 .6l Lo] 11| L
2,11 1.9 2.1 20 1.0‘ .5 6 L0 11 1.
21 1.9 2.2 20 1.0 .5 61 L2 1.1 1.
2.1 L8 21| 19| 1o. .5, .7| 12 L1| L
21| 1.8 2.1, L9 ‘9‘ .5 ‘ 8, .9 L1| 1
2.1, 1.9 2.1 19 91 .55 .7 9 L1, L2
21| L7 20' L8/ 1o .5 T Lo| 12 L2
2.2 1.7 20 1.8| L0 .5 .7' LO| L2| L2
2.3 1.7 1.9 1.7 9 .5 7! 1.0‘ 12| L2
2.3| 1.6 1.8 1.7 9 .5 .7‘ 1.0\ 12| L2
2.4 1.7 . 1.8] 1.6 9| .5 7 L0§ L1] 1.2
20! 18 | 1 . L7] 16 90 .5 .8 10| 1n1] 12
....... 1.3 | 21 | 3.4 L7] 16 91 .5 .8 Lo| 14| 12
2.0 L1 @ 3.73| 3.0 17" 15 9| .5 & L0} L5, 1.2
20| 1.1 | 41 | 29 1.7 1.4 .8 .5 .8 Lo 14| 1.3
2.9 1.6 | 1.4 81 .3 8] L0 L4l L7
2.7 1.8] 1.6 8] .5 .8 Lo| 1.3' 18
2.6 21| 1.5 8| .5 9 L0 12y 16
2.4 | 25 14 7| .6 9. L0 12| 15
2.2 . 28| L5 7] e .9 1.01 1.2 1.5
....... 11 25 ... 7] .6 ' .9 oo 1.3

BULLY CREEK ABOVE VALE, OREG.

This station was established January 27, 1905. It is near the loca- -
tion of the original station on Bully Creek, one-fourth mile below
Warm Springs stage station, 15 miles above Vale, Oreg. To replace
the former bench mark, which had been destroyed, a new one was
established May 6, 1906, as follows: A small shoulder cut in rock on
upper side of road 6.2 feet upstream from gage; elevation, 6.82 feet
above gage datum. The conditions at this station and the bench
marks are desecribed in Water-Supply Paper No. 178, page 137, where
are given also references to publications that contain data for previous
years.

Discharge measurements of Bully Creek above Vale, Orey., in 1906.

| | .
[ Area of ' Gage Dis-
Date. . Hydrographer. Width., section. | height. | charge.
— 1
Feet Sq. fz | Feet. Sec.-ft.
January 28..... R. 8. Hall 1 7 2.03 7.8
March 26.. do do 7 128 | 3.98 579
March27............ do.. 78 ’ 176 4. 60 1,100
March 28......_|..... do. 79 151 4.19 826
March 29.....__|..... do. 79 172 4.58 1,010
April 10 ....do. 78 1 123 3.88 | 704
April 11 oo do. 68 | 115 3.70 1 567
Mays..... A do.. 39 2.00 52
June 15.... ..l 110 do 33 l 1.70 20
|




SURFACE WATER SUPPLY, 1906.
Daily gage height, in feet, of Bully Creek above Vale, Oreg., for 1906.
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Note.—Creek was frozen December 12 to 31; discharges not corrected.

Rating tables for Bully Creek above Vale, Oreg
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ischarge measurements

d:
It is based on 4 discharge measurements

pplicable only for open-channel conditions.

a This table is applicable only for ogen—channel conditions. It is based on
made during 1906 and is fairly well defined.

made during 1905-6 and is not well defined.

b This table is a;
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Monthly discharge of Bully Creek above Vale, Oreg., for 1906.

[Drainage area, 650 square miles.]

Discharge in second-feet. I | Run-off.

—— -——  Totalin —m—™————

Month. I ! i .
‘ Maximum. ’ Minimum. x“ Mean. } acre-feet. \ Qec mLPer ]?r?gtgls.m

). | [ - —
23 ’ 15 18.9 ‘ 1, 160 0.029 0.03
32 | 1 19.2 1,070 | -030 .03
2,640 | 20 324 19,900 | . 498 .57
1,400 140 473.0 23,100 | .728 .81
140 ! 200 50.6 3,110 078 .09
77! 7 33.7 2,010 .052 .06
50 1 3 7.6 | 468 012 .01
3 3 3.0 184 . 0046 .01

3 3 3.0 179, .0046 .01
3 3 3.0 184 | .0046 .01
7 3 5.23 3111 . 0080 .01
10 7 .94 560 | 014 02
The Year.. ................. 2,640 3 r 79.2 | 57,200 l 122 1.66

NoTk.—Values are rated as follows: January to March and July to December, approximate; April
to June, good.

BULLY CREEK AT VALE, OREG.

This station was discontinued as a permanent gaging station on
December 31, 1905. The conditions and the bench marks are
described in Water-Supply Paper No. 178, page 140, where are given
also references to publications that contain data for previous years.

A number of measurements were made during 1906, as follows:

Discharge measurements of Bully Creek at Vale, Oreg., in 1906.

) . Area of ! (iag;ﬁii)i?:: oL : Area of | Gage | Dis-
Date. ] Width. sestion. | height. charge.. Date. Width.| section. |height. | charge.
: i \ I — —
I
Feet. | Sq.ft. | Feet. |Secft. ‘ Feet. | Sq. ft. ’ Feet ' Sec. -ft
January 29. ... 15 6.7 3.22 85 | March24........ 45 97
February 15. ... 14 83 330 | 11 ‘ November 28a. .| ... |l 3
March 3......... 14 10 3. 36 16 [

a Estimated at low water: frozen.
WILLOW CREEK NEAR MALHEUR, OREG.

This station was established November 4, 1904, and was discon-
tinued August 15, 1906. It is located at Beer’s ranch, about 5 miles
from Malheur, on the road to Huntington, Oreg. The conditions at
the station and the bench marks are described in Water-Supply Paper
No. 178, page 141, where are given also references to pubhoatlons that
contain data for previous years.

The following measurement was made April 5, 1906:

Width, 36 feet; area, 79 square feet; gage height, 4.75 feet; discharge, 355 second-
feet.
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Daily gage height, in feet, of Willow Creek near Malheur, Oreg., for 1906.

[ i |
Day. Mar.  Apr. | May. \June ‘July ‘ Aug. ” Day. }Max Apr. !May June. July. Aug
501 19 2.9
40| 1.9 2.9
39! L8 2.7
50| 1.5 2.8
51| 1L3: 2.7
g} 1.3 2.6
3 1.2 L3] 26

47 12 3.8 25|
431 1.2 2.5 25
40| 1.2 2.5, 2.5
37 10 3.0 25
33! Lo 3.0 2.4
30| L0 3.5 2.3
2.9 .9 41 2.1
2.9 .9 4.7 ...
2.9 .9

| !

Rating table for Willow Creek near Malheur, Oreg., for 1906.

‘ Gage Dis- \ Gage | Dis- Gage Dis- ‘\ Gage Dis- \ Gage Dis- -
! heig] t charge. | height. | charge. | height. ‘ charge “ helght ‘ charge. ] helght \ charge
¢ T [ —
Feet. | Sec.-ft. | Feet. | Sec~ft. || Feet. ¥ Sec.-ft. i Feet. Sec~fl. | Feet. | SecHt.
0.20 Q 110 16 I 2.00 [ | 2.90 137 1 3.80 235 ‘
.30 5| L20 2 1| 210 71 l 300 | 14 || 390 o1
. 40 1.2 1.30 24 | 2.20 78 i 3.10 157 ]’ 4.00 259
- 50 2.2 1.40 29 2.30 86 3.20 167 1+ 420 283
. 60 3.5 150 34 | 240 ! 94 3.30 178+ 440 309 ‘
.70 5.0 l 1. 60 39 2.50 | 102 3.40 189 i‘ 4.60 335
. 80 7.0 l 170 45 2.60 | 110 3. 50 ) 200 ' 4.80 361
.90 95 1. 80 51 2.70 I 119 3. 60 211 \ 5. 00 388
oo | 125 ‘ 1.90 ) 2w | m “ 370 223
! |

Nore.—The above table is applicable only for open-channel conditions.

It is based on discharge meas-

urements made during 1905-6 and is fairly well defined below gage height 2 feet.

Monthly discharge of Willow Creek near Malheur, Oreg., for 1906.

[Drainage area, 259 square miles.]

Discharge in second-feet.

|‘ ‘ ! Run-off.
- Tntal in —m———
Month. i | ; |
ini | acre-feet. ' Sec.-ft. per | Depth in
i,Maxxmum. Minimum. Mean. ! sq. mie. ! inches.
' ; I T
‘ 348 24 175 3,120 \ 0.676 | 0.23
402 71 196 11,700 .757 .84
57 7 32.2 ‘ 1,980 124! .14
\ 57 2.2 26. 5 1,580 102 11
2.5 0 3.90 ‘ 240 .015 . .02
. 0 0 0 0 0 0
The PEriof. « - oeemeeeeeee el L T UABB00 i

| r J \

NotrE.—Values are rated as good.

WILLOW CREEK NEAR DELL, OREG.

This station was established May 12, 1904, and was discontinued
July 16, 1906, on account of unfavorable conditions. It is located at
a bridge at Cole’s ranch near Dell, Oreg., 28 miles above Vale. The
conditions at the station and the bench marks are described in Water-
Supply Paper No. 178, page 143, where are given also references to
publications that contain data for previous years.
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Discharge measurements of Willow Creek near Dell, Oreg., in 1906.

: Area of | Gage Dis-
Date. Hydrographer. ! Width. section. | height. | charge.
Sq. ft. Feet. Sec.-ft.
March 5¢ ¢ ](;.1 2.09 flO
March 27 173 5. 80 371
March 27 132 5. 00 261
March 28 91 4.53 175
April 25 57 4.17 108
June15.........|..... 24 3.11 36,
a Measured hy wading.
Daily gage height, in feet, of Willow Creek near Dell, Oreg., for 1906.
- 1
Day. Feb. | Mar. | Apr. }May. ‘June. July. “ Day. Feb. | Mar. | Apr. | May. June.l July. .
2.2 6.75 3.4 |34 27 30 (45 (30 |31
2.2 165 |34 |36 |27 | 431 |44 (26 |30
2.3 157532 40 1275 i ...... 29 |44 [275]30
2.2 159 3.3 4.0 2.5 e 31 44 126 |30
421 |64 |31 137 26 21 130 145 [29 |29
21 |61 |30 |37 26 215126 [46 (30 |29
2.2 6.0 |29 |36 |26 22 {31 {44 |36 |28
26 |61 31 |35 |25 22 |58 |45 |37 {26
2.8 |60 |30 |36 |26 22 (56 {45 (40 |25
2.7 |59 32 136 |25 i 21 |52 {40 |41 3.1
25 |56 |40 [37 |26 | 22 1615142 |40 |28
26 154 |42 |35 |26 | 21 |56 |40 |41 |28
2.4 |55 42 134 |26 120 ...l 6.0 (36 |40 {275 .
2.1 |54 42 |33 |25 180 55 i35 134 |28 |.
2.4 [51 130 |32 126 [[3l................ 6.8 l...... 3.7 |o.-.-
3.0 |46 |30 31525
Rating table for Willow Creek near Dell, Oreg., for 1906.
| T
Gage Dis- Gage Dis- Gage Dis- ,“ Gage Dis- ' Gage Dis-
i height. [ chasge. | height. | charge. |height. | charge. | height.| charge. | height. | charge.
|
Feet. | Sec.ft. ‘ Feet. | Sect. | Feet. | Sec.-t. 4 Feet. | Sec.-ft. ‘ Feet. | Sec.ft.
2.10 7 2,90 32 3.70 79 4.50 156 5.60 345
2.20 9 1, 3.00 37 3 80 87 4.60 168 || 5.80 395
2 30 1 ' 310 42 3.90 95 4.70 181 1 6 00 445
2.40 14 ' 3.20 47 4.00 104 4.80 195 6.20 500
2. 50 17 4 3.30 53 410 113 | 4.90 210 6. 40 560
2. 60 20 o 340 59 4.20 123 || 500 225 6. 60 620
2.70 24§ 3.50 65 4.30 133 4| 520 260 6. 80 680
2.80 28 | 3.60 72 4. 40 144 1| 5.40 300

NoTeE.—The above table is applicable only for open-channel conditions.

measurements made during 1906, and is fairly well defined.

Monthly discharge of Willow Creek near Dell, Oreg., for 1906.

[Drainage area, 455 square miles.]

It is based on 6 discharge

‘ Discharge in second-feet. Run-off.
Totalin | ———— -
Month. .
Maximuin | Minimum. ’ Mean. | &cre-feet. Sga.-;tl.“%er I:gglggsm
9 7 8.12 129 0.018 0.01
680 7 122 7,500 . 208 .31
665 65 279 16, 600 .613 .8
123 20 64.5 3,970 142 .16
104 17 52.0 3,000 .114 .13
26 17 19.6 700 0:3 .03
The Priod. - - nnoneeennns i .................................. i 32,000 ‘ ......................
i

NoTE.—Values are rated as fair.

8078—1rR 214—07




108 SURFACE WATER SUPPLY, 1906.
POWDER RIVER AT SALISBURY, OREG.®

This station was established December 20, 1903. It is located
10 miles above Baker City, Oreg., and one-fourth mile below Salis-
bury, a station on the Sumpter Valley Railway. The station is
above all important diversions and above the point where the river
enters the valley which surrounds Baker City. The conditions at
this station and the bench marks are deseribed in Water-Supply
Paper No. 178, page 148, where are given also references to publica-
tions that contain data for previous years.

Discharge measurements of Powder River at Salisbury, Oreg., in 1906.

Area of | Gage. Dis-

Date. Hydrographer. ‘ Width. | o tion. height. | charge.
i ;
|
| Feet Sq.ft. | Feet. Sec.-ft.
March9e......] R.S. Hall. ... ... .. ... ... ... | 24 | 2.25 45
MarchQa ... ... .do.. ... ... ‘ 24 23 2.28 48
April 14, ... li.doaao 40 88 3.80 368
April23 . ... |..odoo L 43 119 4.55 655
May 14. .. .- o 40 79 3.60 321
June12........ 16 L 41 74 3.42 297
November 30b .| Stevens and MeGlashan........ . ... .. .. 35 32 2.38 25

a Slush ice running.
b Tce measurement; 15 feet of open channel.

Daily gage height, in feet, of Powder River at Salisbury, Oreg., for 1906.

]
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. 1 Sept. | Oct. | Nov. | Dec.
|
2.1 2.06| 2.15| 405 415 3.35| 265 2.0 ‘, 1.8 1.8 195 | 2.5
2.1 205 215 4.2 405 3.26 0 2.55( 205 L7599 L75| 2.0 2.35
2.05| 2.1 2,156 3.55 ) 4.15 3.3 2.6 1.8 | 1L.75| L7 2.1 2.35
205 2.1 215 3.65( 425 3.4 245 | L8 ! 1.75| 1.751 2.15{ 2.45
2.05| 2.1 2.15| 4.3 4.15| 3.5 2.4 1.8 1.75| L8 2.25 1 2.45
205 215 2.15| 495! 3.75| 3.5 235 L9 1.7 1.75 1 2.25, 2.45
2061 215 2151 50 4.051 3.4 2.35] 1.8 1.75] 1.8 2.2 2.5
205 2.15| 2.2 4.5 405! 3.4 231 1.9 1.75 ° 1.8 2.3 2.5
2.1 2.2 2.2 4.25| 405, 3.3 2.3 + 1.8 1.8 1.7 2.25 ] 2.45
2.1 2.2 2.25 | 4.1 3.8 3.4 2.251 1.8 1.7 1.75 | 2.2 2.45
2.1 2.2 2151 4.2 3.7 3.35 | 2.25| 1.85| 1.8 1.76 | 2.25 | 2.55
2.1 2.2 2.1 39| 37 3.45 ) 2.25| 1.8 | 1.8 | 1.75{ 2.35| 2.45
2.1 2.2 2.1 3.9 3.65 | 3.4 2.3 1.75| 1.75| 1.8 235 | 2.45
205 2.25| 2.2 405 3.55| 3.35| 225 | 17 1.8 1.75 | 2.25 | 2.55
205 2.25 | 2.25| 4.15| 3.35 | 3.25] 2.3 1.75| 1.75 | 1.75| 2.15| 2.5
2.05 0 2.3 2.25| 4.25| 3.4 3.35| 2.25 | 1.7 L7510 1.85| 2.05| 2.65
2.0 235 2.2 4.05| 3.15| 3.35| 2.2 165 1.75 1.8 2.05| 2.65
2.0 2351 2.25| 415| 305! 3.25| 2.1 1.65| 1.75| 1.8 2.05 | 2.65
2.1 2.35| 2.35| 395] 3.05] 3.25| 2.1 1.65| 1.75| 1.7 1.95 | 2.45
2.15 | 2.4 2.45 ] 405 3.15| 3.05| 205 175| L75; L8 2,10 | 2.3
2151 2,45 2.4 4.051 3.15] 3.15| 2.1 1.8 1.7 1.8 21541 235
215 2.45| 2.45| 4.7 3.15 1 3.1 205 1.75| 175 1.8 2.25 | 2.45
2.1 2.45| 2.45| 455| 3.16| 3.05| 2.1 1.8 1.75| 1.8 2.3 2.45
2.1 2.4 2.65 | 4.45) 3.05| 295 2.05] 1.8 | 175! 1.9 2.4 2.5
2.1 2.25| 3.0 4251 3.05| 3.1 2.0 1.75| L7 1.95| 2.3 2.6
¥
2.1 2.2 3.15 | 4.1 3.15( 3.15| 2.05| 1.75| 175 1 1.95| 2.3 2.65
2.1 2.1 3.5 3.6 3.1 3.05( 2.05| L7 | 175 1.95( 2.3 2.65
2151 2.15] 3.5 3.55 | 3.25| 295{ 2.05| 1.8 1.8 | 1.9 225| 2.5
215 ....... 3.6 345 315 2.8 | 20 | 1.7, 1.8 ! L9 2.3 2.45
2.1 ... 4.2 3.95| 3.15| 2.7 1.9 ¢ 175 } L7, L8| 2.4 2. 45
2.1 ... 4.55 ....... 3.25 |....... L9 ¢+ L7 ... 1.85 |....... 2.4
I ' i

NoTE.—The river was frozen January 1 to about February 24 and November 19 to December 31,
The gage heights of this stream vary somewhat during the day on account of placer mining upstream.

a Formerly known as Powder River near Baker City.
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Rating tables for Powder River at Saltsbury, Oreg.
OPEN-CHANNEL CONDITIONS, 1906.¢

Gage | Dis- Gage | Dis- || Gage | Dis- || Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. H height. | charge. j| height. | charge. } height. | charge.
T i
Feet. | Secft. | Feet. | Secft. | Feet. | Sec-ft. || Feet. | Sec.ft. i Feet. | Sec.t.
1.60 4 2.20 38 H 2.80 120 || 3.40 267 4.00 469
1.70 2.30 48 | 2.90 140 || 3.50 299 || 4.20 537
1.80 11 2.40 60 I 3.00 161 ‘ 3.60 333 4.40 605
1.90 16 2.50 72 4 3.10 184 3.70 367 4.60 673
2.00 22 2.60 86 3.20 209 3.80 401 4.8n ! 74
2.10 30 2.70 102 J 3.30 237 ] 3.90 435 ‘ 5.00 | 810

Il i | i |

a This tableis applicable only for open-channel conditions. It isbased on discharge measurements
made during 19031905, and is well defined between gage heights 1.7 feet and 4.6 feet.

ICE CONDITIONS, 1906.b

15 l 2.30 f 23 l J 2.70 42

19 2. 40 27 ;

1.95 9
2.00 1

.10

2 2.50 32
2.20 2.60 37

b This table is applicable only forice conditions. It is based on 3 discharge measurements made at
times of ice obstruction during 1904-1906, and is not well defined.

Monthly discharge of Powder River at Salisbury, Oreg., for 1906.

[Drainage area, 275 square miles.]

Discharge in second-feet. Run-off.

Totalin |——F——

Month. :
Maximum. | Minimum. | Mean. acre-feet. S:&:‘g‘i :fr D]_ggﬁg;n
JANUATY ..ol 17 11 14.5 892 0.053 0.06
February............ 43 13 23.1 1,280 . 084 .09
March........... ... . 656 30 114 7,010 .415 .48
April....ooooo . 810 283 513 30,500 1.87 2.09
May.. ...oooo.l.. . 554 172 312 19,200 1.13 1.30
June. ... ..ol . 299 102 222 13,200 . 807 .90
July .o . 94 16 41.8 2,570 .152 .18
August.. ... ... . 26 5 11.1 682 . 040 .05
September.... ... ......... . 13 7 9.2 547 .033 .04
October............... . 19 7 11.6 713 L0042 .05
November. 54 9 30.5 1,810 111 .12
December. ... ..o iiiiialoo. 40 23 31.17 1,950 115 A3
The year-cc.coueoaaaaa. ot 810 5 111 80,400 .404 5.49

NoOTE.—Values are rated as follows: January, February, November, and December, fair; March to
October, good.

GRANDE RONDE RIVER AT HILGARD, OREG.

This station was established November 6, 1903. It is located at
the county highway bridge one-half mile below the Oregon Railroad
and Navigation Company station at Hilgard, Oreg. It is just below
the mouth of Five Points Creek, which is the first important trib-
utary above Grande Ronde Valley. There are two dams about 20
miles upstream, used to flood the river during the log-driving season.
The conditions at the station and the bench marks are described in
Water-Supply Paper No. 178, page 150, where are given also refer-
ences to publications that contain data for previous years.

Gage heights observed during 1906 are of no value as an index of
discharge, on account of obstruction and backwater from log jams.



110 SURFACE WATER SUPPLY, 1906.

Discharge measurements of Grande Ronde River at Hilgard, Oreg., in 1906.

Aren of Gage Dis-

Date. Hydrographer. Width. section. | height. | charge

Sq. ft. Feet. Sec.-ft. *
371 745

March 10._.... 5.18

April3........ 378 4.88 1,140
May 16e.... .. 370 6.74 657
June22........ 242 3.74 238
December 45 _ . 181 3.02 66

a Backwater from log jam. ? Ice measurements.
GRANDE RONDE RIVER AT ELGIN, OREG.

This station was established November 20, 1903. It is located at
the lower end of the Grande Ronde Valley at the county bridge on
the road from Elgin to Wallowa, Oreg., and is one-fourth mile east
of the railroad station. The conditions at this station and the bench
marks are described in Water-Supply Paper No. 178, page 153,
where are given also references to publications that contain data for
previous years.

Discharge measurements of Grande Ronde River at Elgin, Oreg., in 1906.

Width.

Dis-
charge.

T
Area of tage '

Date. Hydrographer. section. | height.

Feet. Sq. jt. Feet. Sec.-ft.

95 367 3.34 1,030
94 334 2.93 666
90 310 2.20 290

e Narrow strip of ice on cach bank.

Daily gage hetght, in feet, of Grande Ronde River at Elgin, Orey., for 1906.

| i

Day. i Jan. \ Feb, | Mar. | Apr. | May. | June. | July. ' Aug. | Sept. | Oct. [ Nov. | Dee
| SO, L9 ¢ 2.0 | 2551 545 | 4.2 5.75 | 3.0 135 | L5 1.7 ... 2.05
1.85 ‘ L9 2.5 5.4 4.2 575 2.6 135} L5 1.7 1.85 1 2.05
L9 195 2,451 5.2 4.2 5.8 2.6 L5 L5 L7 1.8 | 2.0
1.95° 1.95) 2.45| 5.0 4151 5.75| 2.6 1.5 | 1.5 1.7 1.9 2.0
1.85 1.9 2.45 | 4.8 4.0 \ 5.7 2.5 1.55F 1.5 1.7 2.0 2.0
19 195 2.4 4.7 3.951 5.5 2.5 1.35| 1.5 1.7 2.0 2.05
1.9 2.0 2.45 | 4.75| 3.95, 5.5 2.45 | 1.55 |....... 17 2.0 2.1
1.9 1.95 | 2.9 4.9 3.8 | 545 235 | 1.55| 1.5 L7 2,051 2.2
1.8 ' L9 3.1 5.0 3.75 ¢ 5.3 2.5 L5 1.5 1.7 2.05 | 2.2
1.9 L9 345 5.1 3.7 1 51 2351 L5 15 1.7 2.05| 2.25
L9 ‘ ....... 3.5 5.0 3.75 | 49 ... 1.5 1.5 1.7 |....... 2.3
2.0 L9 3.25 | 48| 3.7 43 2.1 L85 | 185 ) L7 ... ...
To | g | 200 47 | 37 | 45 | 20 | U5 | 16 | n7s| 205 23
1.95 ¢ 1.95 | 2.65 4.5 3.6 4.3 2.0 1.5 165 L75) 2.2 2.25
195, 2.0 2.5 4.7 3.6 4.2 1.9 1.5 L7 ... 2.5 2.1
2.0 l‘ 2.06 ) 2.6 4.5 3.6 4.2 1.9 1.5 1.7 1.7 2.6 2.1
20 1 22 2.5 4.5 3.6 4.2 1.8 | L5 1.75] 1.8 2.6 |......
2.0 1265 2.45 | 4.5 3.45| 4.05| 1.85| 1.5 1.8 18 2.5 2.15
L9501 2.6 2.45 4.5 3.2 3.85 18 1.5 1.8 1.8 2.35| 2.25
2.85 1 2.45| 4.5 315 3.75 |....... 15 1.8 175 2.3 2.7

2.8 2.4 4.5 3.0 . 3.6 L7 1.5 18 1.8 2.1 3.1

L 2.8 2.5 4.7 3.0 | 35 165 L5 L7 18 2.0 3.1

275, 2.8 4.9 3.0 3.3 1.65 L5 .75 1.8 2.2 3.3
2.65| 3.8 4.8 3.0 3.251 1.65{ L5 1.7 L8 2.1 3.45

2.65 4.2 4.75 | 3.0 3.2 .65 1.5 1.7 1.8 2.1 3.9

2.6 4.5 4.6 3.0 31 .. 15 1.7 1.8 2.1+ 43

L7 4.8 4.5 2.9 3.0 1.65| 1.5 L7 ... 2.1 4.4
l 2.65 { 4.9 |....... 2.9 3.1 1.65| L& 1.7 1.8 2.1 4.35

3.3 3.0 1.6 1.5 1.75| 1.8 1.95 4.0
4.45 | 2.9 1.6 1.5 1.75| 1.8 2.0 3.85

4.7 . .| L6 L5 |o...... 1.8 |.. 3.7

NoTE.—There was some ice obstruction during November and December.,

|
|




SNAKE RIVER DRAINAGE BASIN, 111

Rating table for Grande Ronde River at Elgin, Oreg., for 1906.

[ Dis- || Gage | Dis- || Gage | Dis- | Gage | Dis- [ Gage [ Dis-
helght charge. helght charge. | heig] t charge. |height. | charge. | height. | charge.
i i | |
: i \
Feet. ,l Sec. -ft. ‘ geg(t). Sec.ft. ‘ Feet. } Sec.-ft. ' Feet. Sle%;}(;t, H {e&t). Sge%é{)t'
1.50 : 260 |l 2 90 640 3.60 , ,
1.60 & | 5% 08 } 710 | 370 | 1,430 480 | 3,380
1.70 92 | 2.40 350 [ 310 790 | 380 | 1630 | 500 | 3,740
1.80 120 | 2.50 400 . 880 | 390 | 1790 "\ 520 | 4,100
538 | 2zo ) @ 3'38 100 . 4% | 2300 | %60 | L0
210 220 | 2.80 575 M 550 | 1,210 440 | 2,660 k 580 | 5200
[ [

NoTE.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1904-1906 and is well defined below gage height 3.5 feet.

Monthly discharge of Grande Ronde River at Elgin, Orey., for 1906.

[Drainage area, 1,350 square miles.]

Discharge in second-feet. [ ‘ Run-off.
e —————— -—— —| Totalin
Month
Maximum, L Minimuin. | Mean. - acre-feet. Js'“s(;'flsnll):r D u?‘gﬁlgsm
{
January..........o.o....oL . 260 135 172 10, 600 0,127 0. 15
February.. 608 150 293 16,300 .217 .23
4,550 350 | 1,230 15, 600 | L9111 1.05
4,550 2,130 | 3,270 195,000 9242 270
3,200 640 | 140 | 88,500 ’ 107 123
5 640 | 2,670 159,000 1.98 2.21
.. 710 67 220 13, 500 . 163 .19
August .. 56 45 47. 8 2,940 } . 035 .04
September. 120 45 78.4 4,670 . 058 .06
October. .. 120 92 107 6, 580 l . 079 .09
November. 455 128 235 14,000 . 174 .19
December. ... 2,660 85| 756 46,500 | ) 65
The year.................... 5,200 45 877 603,000 | L 650 ) 8.79
| \ '

Norte.-——Discharges have been interpolated for days when the gage was not read. November and
December have been applied as for open channel. Values are rated as follows: January, February,
July, and October to December, fair; March to June, good; August and September, approximate.

GRANDE RONDE RIVER AT ZINDEL, WASH.

This station was established June 30, 1904. Tt is located at Zindel
Ferry, 2 miles above the mouth of the river and 1} miles below Joseph
Creek. The conditions at the station and the bench marks are
described in Water-Supply Paper No. 178, page 155, where are given
also references to publications that contain data for previous years.

The following measurement was made by floats December 22, 1906:

Width, 224 feet; area, 1,310 square feet; gage height, 5.60 feet; discharge, 8,400
second-feet. .
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Daily gage height, in feet, of Grande Ronde River at Zindel, Wash., for 1906.
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CATHERINE CREEK NEAR UNION, OREG.

This station was established May 15, 1906. It is located in the
canyon at the head of a fertile valley 6 miles above Union.
Discharge measurements are made from a highway bridge just
below Robbins’s sawmill, where there is a dam that affects the flow

somewhat.

The gage is read by H. D. Drake, who is paid by the citizens of
Union. It is a vertical staff attached to the downstream side of the
bridge. The bench mark is the head of a spike driven into the top
of the downstream end of log-tying at the end of the bridge; eleva-
tion, 7.67 feet above the datum of the gage.

Discharge measurements of Catherine Creek near Union, Oreg., in 1906.

: Areg of Gage Dis-
Date. Hydrographer. ‘Wldth.i section. | height. | charge.
- |

Feet. ’ Sq. ft. Feet. Sec.-ft.
April29. ... .. R.S. Hall. ... .. i 38 68 3.20 335
May 15.........]..... 5 2 38 68 3.30 378
June24.........|..... L5 T I 315 61 3.10 276
December 1a.,.| Stevens and MeGlashan................... ... l 39 51 2.80 54

a Channel obstructed by anchor ice.
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Daily gage hewght, in feet, of Catherine Creek near Union, Oreq., for 1906.

T T D '
Day. | May. | June. | July. 1 Aug. [ Sept. [ Oct. | Nov. | Dec.
‘ | J
T | | I
3.5 209, 21 2.1 2.0, 20 2.5
37| 28| 21! 21! 2ol 2o 2.6
38| 28| 21| 21| 21| 21 2.6
40| 28] 21! 20, 21| 21 2.8
. 39| 28| 21| 200 21| 22! us
oas 27| 21l 200 20| 21 2.3
SO8T0 27)owl 20 200 22 2.3
3.5 2.7 210 200 20 2.2 2.2
3.5 26 21, 20| 20 2.2 2.2
35 26| 21 20! zo| 22 2.9
360 261 21 20, 20| 22 2.3
3.6 25| 21, 20| 2i| 22 23
351 25 210 21| 20| 31 2.2
3.4 25| 21 ) 21 20| 38 2.2
33, 24| 21| 21; 20| 30 52
. 33 24| 21! 21| 20| o7 2.2
1] 33 24 2 i 21 200 a6l 23
3.0 33, 24 ) 2 2. 2 2.2
sol 32| % 21 20 2.0 2.7 2.2
8O 81 23 21 20| 20| 25 2.3
~ :
20 a1l 230 21 vozol ozol 2 2.3
5.0, 31 23 21| 20 20, 24 24
30 30! 23| 21, 20l 20| 23 2.5
30 30| 23! 21 \ 20| 20| 22 2.6
0| 30| 2| 21 20 20| 23 57
31} 30, 23] 21| 20, 21 25 3.0
31| 31! 22| 21| 20| 21| 25 3.0
30{ 30, 22| 21' 20| 20| 24 2.8
320 29| 221 21| 20| 21| 24 2.7
33/ 28 22| 21| 20| 20 4 27
34 ... [ RS | 2.00....0.. 2.6
| , |

NoOTE.—Anchor ice formed in the bed of the stream about December 10 and remained until the end of
the year.

WALLOWA RIVER AT JOSEPH, OREG.

This station was established November 12, 1903. It is located
500 feet below the outlet of Wallowa lLake, about 1} miles above
Joseph, Oreg. The conditions at the station and the bench marks
are described in Water-Supply Paper No. 178, page 156, where are
given also references to publications that contain data for previous

years.
Discharge measurements of Wallowa River at Joseph, Oreg., in 1906.

Area of J Gage Dis-
Date. ‘ Hydrographer. Wldthi section. . height. | charge.
]

! . ~

1 Feet. Sq. jt. Feet. Sect.
May23........ R.S. Hall. oo ] 37.5 64 2.65 247
June27. .. ... ... 6 T 3 } 75 2.80 336
December 7....| Stevens and McGlastan. ... 11111111111 ! 33 | 42 ) 2.20 128
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Daily gage height, in feet, of Wallowa River al Joseph, Oreg., for 1906.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. . Aug. ‘ Sept. | Oct. } Nov. | Dec
1.9 1.9 2.1 2.0 2.4 2.6 2.8 2.9 | 205] 1.8 ; 1.95| 2.3
1.9 1.9 2.1 2.0 2.4 2.6 2.8 | 2.9 2.0 L9 (...... 2.3
1.9 1.9 2.05( 1.95| 2.4 2,65 | 2.9 2.95| 2.0 1.9 2.0 2.3
1.95 1.9 2.0 1.95 | 2.45| 2.6 3.0 2.9 2.0 1.9 2.1 2.3
1.93 1.9 2.0 1.95| 25 2.6 3.0 2.8 | 2.0 1.85 | 2.05| 2.25
1.95 1.9 2.0 1.95 ) 2.2 2.6 3.0 2.8 2.0 1.9 2,05 2.2
.95, 1.9 1951 L9 23 2.6 3.0 2.8 2.0 1.9 2.1 2.2
1951 19 2.0 1.95| 2.35 | 2.6 3.0 2.75 | 2.0 1.9 2.1 2.2
1.95 1.9 2.0 2.0 2.4 2.6 3.1 2.7 2.0 1.9 2.1 2.2
1.9 19 2.0 2.0 2.45 | 2.7 315 2.6 2.0 1.9 2.1 2.2
1.9 1.9 2.0 2.0 2.5 26561 3.15: 2.5 2.0 L9 [....... 2.2
L9 1.9 [o...... 2.0 2.5 2.6 3.0 2.5 2.5 1.9 2.15| 2.2
1.9 1.9 2.0 2.0 2.4 2.65 1 3.0 2.5 2.5 1.9 2.2 2.2
1.9 1.9 2.0 2.0 2.35 | 27 3.0 2.5 2.1 1.9 2.3 2.2
1.9 1.9 2.0 2.0 2.3 2.7 3.0 2.45 1 2.1 1.9 2.5 2.2
2.0 1.9 1.95 [ 2.0 2.3 2.651 3.05| 2.4 2,0 1.9 2.6 2.2
1.95 1.9 1.95 2.0 2.4 2,56 2.95| 2.4 2.0 1951 2.6 2.2
19| 1.9 .95 2.0 2.4 2.6 2.8 2351 2.0 1.95 ) 2.7 2.15
.95 195} 1.9 2.0 2.4 2.5 2.8 ..., 2.0 1951 2.7 2.1
1.95{ 1.9 1.9 2.1 2.4 2.5 2.85 ‘ 2.3 2.0 1.95 | 2.65| 2.1
1.95 | 1.95| 1.95| 215} 2.4 2.6 2.851 2.3 2.0 195 | 2,651 2.2
1.9 1.95 . ... 2.2 2.4 2.6 2.8 2.25| 2.0 195 2.6 2.2
1.95 1951 195 2.3 2.6 2.7 2,751 2.2 2.0 1.951 2.6 2.2
1.95| 195 1.95) 2.3 2.7 2.7 2.8 2.25 | 1.95 | 2.55| 2.2
. 1.95) 1951 2.3 2.5 2.7 2.8 2.2 2.0 1,957 2.55| 2.15
1.95 ] L.95| 2.35] 2.7 |....... 2.8 ] 2.15] 1.9 1.9 2.5 2.1
2.1 .95 2.35| 2.8 2.8 2.9 2.1 1.8 1.9 2,451 2.1
2.1 1.95 ] 2.4 2.65| 2.8 ] 3.0 2.1 1.85 | 195 2.4 2.15
....... 1.95 | 2.4 2.7 2.8 2.9 2.1 1.8 | 195! 2.4 2.2
....... 1.95 " 2.4 2.7 2.8 | 2.9 2.1 1.8 1.9 2,351 2.15
....... [ 2.0 R 2.6 |ooeeowdl 229 21 |l LOs [ 215
|
Notg.—The river was not frozen at any time during the year. -
Rating table for Wallowa River at Joseph, Oreg., fm' 1906.
Gage | Dis- Gage | Dis- || Gage | Dis- | Gage | Dis- Gage Dis-
height. | charge. || height.!| charge. | height. charge M helght charge. helght charge.
Feet. | Sec.-ft. ‘ Feet. | Secft. || Feet. | Sec.-ft. | Feet. | Sec~fi. || Feet. | Sec.-ft.
1.80 2 || 2.10 77 1l 2.40 70 (| 2.70 299" |l 3.00 464
1.90 35 1 2.20 104 || 250 209 | 2.80 350 \ 3.10 527 |
2.00 54 \ 2.30 135 2. 60 252 } 2.90 405 3.20 597 ]
|

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 2.0 feet and 2.75 feet.

Monthly discharge of Wallowa Rwer at Joseph, Oreg., for 1906.

[Drainage area, 47 square miles.]

} Discharge in second-feet. Run-off.
Totalin |————— —
Month. | | .

Maximum. | Minimum. \ Mean, | cre-feet. S:gi'g'i%:fr ?ﬁgggsm

January.. .. ...l 54 35 ( 40.5 2,490 0. 862 0.99
Februar, 7 35 40.2 2,230 .855 .89
March. 77 35 50.1 3,080 1.07 1.23
April. oo iiiil. 170 44 8L.9 4,870 1.74 1.94
May. .o 350 104 201 12,400 4.28 4.93
June... ..o 377 209 279 16,600 5.94 6. 63
July. i 561 324 426 26,200 9.06 10. 44
August.. ...l 434 77 208 12,800 4.43 5.11
September...... ...l 209 26 62.1 3,700 1.32 1.47
October.........coiiiiiiiiioa. 44 26 38.0 2,340 0. 809 .93
November. ... .....c.oocieiiiaaans 299 44 159 9, 460 3.38 3.71
December. ... ... ..ol 135 77 103 ‘ 6,330 2.19 2.52
The Year. .. ooeueeeenenn-.- 561 2 ’ 141 \ 102,000 | 2,99 40.84

i

NoTE.—Values are rated as follows: January to March, September, and October, fair; remainder of

year, good.
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WALLOWA RIVER NEAR WALLOWA, OREG.

This station was established November 14, 1903. It is located
at the county bridge, 1} miles below Wallowa, Oreg., and one-
fourth mile below the mouth of Bear Creek. A small irrigation
ditch takes water from the river about 300 feet above the bridge
on the right bank. During 1906 the gage was read by L. S. Johnson
and C. C. Roop. The conditions at this station and the bench
marks are described in Water-Supply Paper No. 178, page 159,
where are given also references to publications that contain data
for previous years.

Discharge measurements of Wallowa River near Wallowa, Oreg., in 1906.

. . Area of Gage Dis-
Date. Hydrographer. Wndth.Jl section. | height. | charge.
Sq. ft. Feet. l Sec.-ft.
May22......... 165 2.78 794
June 26. . d . 198 | 3.11 1,120
December 8.... 140 } 2.22 528

Darly gaye height, in feet, of Wallowa River near Wallowa, Oreg., for 1906.

1 ‘ l‘
Day. ‘ Jan, | Feb. { Mar, | Apr. r May. !June. July. ’ Aug. | Sept. I Oct. ‘ Nov. | Dec.

. ‘
1.7 0 L7 1.9 2.7/ 28| 30| 30| 1.9 1.9‘ 1.7 20| 22
L8 | 1.7 | 1.8 250 29| 31| 31| 19| 19| 17! 19| 22
1.8 ( .7 | 1.9 25! 30 31| 32 19| 1.9, 17| 20| 2.1
.75 1 1.65| 1.9 24| 33, 33| 32| 1.9 19| 17| 20| 21
L7 17 | 1.9 24| 3.0 | 32 330 us| us! 17{ 21| 21

|
Bt L8 1.6 | 19 251 3.0 31| 32/ 18| 18 ‘ L7 21 21
Tl 1.7 1 1.8 | 1.9 2.6 29| 30| 32 18| L8, L7| 21| 21
8 17 | 2o | vesl 26| 20| 29| 32| us| 18| 17| 26! 22
9.l 1.8 [ 22 | 20 2.7 30| 29| 31| 1.8( 19! 1.8{ 26| 22
100 1.8 | 20 | 21 277 320 30| 30| 17| 19| 18| 26| 21
S TR L7621 | 2.0 2.5 | 3.4| 33| 28| 17| 19| u8| 27| 22
jell il 175l 1.8 | 19 25| 85| 38| 27| 18| L9l 18| 26| 22
130 L8 | 1.9 | s 2.4 31| 37| 27| 19| 18| 1.8 35| 22
14T L8 | 18 | 19 2.4 31| 3.4 27 19| 20| 18! 48] 21
B 17 18 | 19 241 30| 34| 26| 19| 20} 19| 47| 20
6. oo, Lslous | LT 2.6, 28| 38 26| 18| 1.9 19| 38{ 20
7. L8 | 18 | L7 27V 27| 35| 25, 1.8] 19| 20| 33| 20
18c. oLl 18 | 1.8 | 18 27 26| 32| 24| u8| 1.9, L9| 31, 20
10 1.8 | 20 | 1.9 2.6 } 25| 32! 24| 18] 1ol 19| 29| 21
20, 1.8 | 19 | 1.8 27/ 26| 32) 24| 18| 19 19) 29 23
2l .8 | 20 | L9 2.9 26l 32| 24| 18| 18] 19| 28| 23
L R 1.8 | 20| 19 31| 28 31 21( 1.8, 1.8] 19| 27| 2.3
93, Il 1.8 | 220 | 2.0 3.21 27| 32| 21| 1.8] 1n8| 19| 26| 23
24, I 18 [ 19 | 22 3.0 27| 31] 20| 18| 18| 19l 25| 23
25 1.8 | 1.9 | 24 29| 27| 31| 20| Le| I8 19| 25, 2.4

|

2B .. 1.8 | L9 | 2.4 2.7 29| 32 19 18] 18! 19| 24, 26
o7, LU 1.7 | 1.9 | 26 28| 291 84| 19| 18] 18| 19| 23 J 2.5
D R L7 | 1.9 { 2.6 28] 2.9 33, 19| 18 18| 21| 23! 25
29, 175 | 2.5 28| 29| 80| 19| 18| 18| 21] 23 ’ 2.5
30, 175 2.7 281 3.0( 29| 19| 19|...... 2,00 2,3 2.4
si... 175 | 2.7 | 3.0 ..., Lol 19l 2.0)....... [ 23
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Rating tables for Wallowa River near Wallowa, Oreg.
JANUARY 1 TO NOVEMBER 14, 1906.2
|

Gage | Dis- |

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

height. icharge. i height. | charge. l‘ height. | charge. ihelght
|

|

Feet. | Sec.-ft. | Feet. Sec ft Feet. | Sec-ft. | Feet. Sec ft t Feet ‘Sec -~ ft.
140 0 710 \\ 1,950

Dis-
charge.

1.50 2.1 2.70 3.30

1. 60 17 2.20 425 2.80 790 3.40 1 400 | 4 00 2 070
L70 205 2.30 475 2.90 880  3.50 1,510 4.20 2,310
1.80 245 2.40 525 3.00 980 ! 3.60 1, 620 4.40 2, 570
1.90 285 ‘ 2.50 3.10 1,080 ! 3.70 1,730 4.60 2,830
2.00 330 1| 2.60 640 \ 3.20 3.80 1,840 4.80

i 3,100

a This 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 1.7 feet and 3.1 feet.

NOVEMBER 15 TO DECEMBER 31, 1906.2

r ,
1.50 210 H 2.10 460 \ 2.70 830 || 3.30 | 1,330 | 3.90 I 1,950
1.60 245 ' 220 515 || 2.80 900 || 3.40 | 1,420 || 400 | 2070
1.70 285 2.30 510 | 2.9 980 || 3.50 | 1,520 ' 420 | 2,310
180 325 || 2040 630 © 3.00 | 1,060 | 360 | 1,620 | 440 ' 2570
1.90 365 || 2.50 60 ' 310 | 1,150 370 L70 | ac0 | 2830

| 2700 40 | 260 00 | 320 ) 1,240 H 1,840 \

1 i -

v This table is applicable only for open-channel conditions. It is based on one discharge measure-
ment made during 1906 and the form of previous curves and is not well defined.

Monthly discharge of Wallowa River near Wallowa, Oreg., for 1906.

[Drainage area, 510 square miles.]

Discharge in second-feet. [ Run-off

Totalin —m8M8M8Mm ™ —————
Month. ' i

Maximum. | Minimum. | Mean. | 2eTe-feet. S:g.' 2;1"1 et ‘ ?ﬁgﬁg;n
January....o ...l 245 205 233 , 14,300 0.457 0.53
February.............._.... .. 425 170 275 15, 300 .539 .56
March...................... . 710 205 363 22, 300 .712 .82
April.. ..ol .. 1,180 525 707 42,100 1. 39 1.55
BY oo 1,510 580 912 56,100 2.06
June......oLL.llll. .. 1,840 880 1,210 72,000 2 37 2.64
July .. oo 1,290 285 687 42,200 1.35 1.56
Auvgust.....o.ooooioiaanl. 285 206 255 15,700 . 500 Q.58
September 330 225 267 15,900 .524 0.58
October. ... . ... 375 205 267 16,400 .524 Q.60
November. ... ........._......_.. 3,100 285 877 52,200 1.72 1.92
December.... ... i 760 410 530 32. 600 1.04 1.20
THE JOAT - -+ envereeeeene. { 3,100 170 549 ‘ 397,000 1 1.08 14.60

NoOTE.—Values are rated as good.
WALLOWA RIVER NEAR ELGIN, OREG.

This station was established November 18, 1903. It is located at
the county highway bridge just below the mouth of Minam River,
12 miles from Elgin, Oreg. The station is in Wallowa Canyon
about 9 miles below the lower end of Wallowa Valley. The gage
was read during 1906 by Tillie Ransom. The conditions at this
station and the bench marks are described in Water-Supply Paper
No. 178, page 161, where are given also references to publications
that contain data for previous years.

Discharge measurements of Wallowa River near Elgin, Oreg., 1n 1906.

+ Area of Gage Dis-
Date. Hydrographer. Width.| Seotion. height. | charge.

Sq. ft. Feet Sec.-ft.
May2l......... 457 3.60 1

June2s.. .. . do . 570 4.14 2430
December 9. . . 264 2.90 77
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Datly gage height, in feet, of Wallowa River near Elgin, Oreg., for 1906.
Day. Jan. Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. l Nov. | Dec
|
2.25| 2.25| 2.6 2.8 ...... i 40 | 39 | 25 | 23 D o5 | 27
2.3 23 | 25 2.6 {1 40 | 40 | 2.5 | 23 | 24| 265
2.3 ] 2.3 | 2.5 3.8 ... ‘ 415| 40 | 2.45| 2.3 L 2.4 | 265
225 2.3 | 2.5 3.8 ... 45 | 41 | 2.45| 2.3 25| 26
22 | 225 25 3.3 | ... ( 43 | 41 | 2245 2.3 J 2.5 | 2.6
2.2 } 2.25| 2.5 3.3 1. I 41 | 40 | 2245| 23 | 225' 2.45| 2.6
2.2 | 2251 285 3.6 ....... [ 40 | 40 | 24 | 2.3 | 225 2.55] 2.85
2.2 | 22 | 2.65| 351....... 3.9 | 40 | 235| 23 | 225} 3.3 | 2.8
2.3 | 22 | 2.8 L N [ 39 | 38 | 235 2.3 | 2.25| 3.1 | 29
23 | 225 2.9 3.3 ..., 40 | 37 | 235 23 225 31 ! 29
' |
2.3 | 23 | 2.8 3.3 (eenennn 438( 3.6 | 235 23 . 225 3.2 | 295
2.35| 23 | 265] 8.3 ... 475| 36 235 23 | 28 | 31 | 30
2.25| 2.3 | 2.45| 3.3 46 | 3.4 | 235| 224 ' 23 | 45 | 3.0
2.2 | 24 | 25 3.3 44 | 33 | 2.35| 2.4 [ 2.3 | 552 295
2.2 | 24 | 255] 3.3 44 | 33 | 235| 24 | 2.3 5.45‘ 2.95
16, e, 2.2 | 2.35| 2.65( 3.3|...... 48 | 3.2 | 235 235 2.35{ 44 | 2.95
7. 2.2 | 235 2.6 3.4 .0 47 1 31 ) 235 235| 2.4 | 41 | 29
A8 22 | 24 | 23 34|00 44 | 3.1 | 235 2351 2.4 | 3.7 | 295
19,0 2.2 | 27 | 245 35|....... 42 [ 30 ( 23 | 235 2.35| 3.5 | 295
20, L 2.3 | 27 | 2.45| 36| 3.6 | 415| 295| 2.3 | 2.35| 2.35| 3.451 3.4
|
P FUR 2.2 | 28 | 25 3.8 36 | 425 209 | 23 | 23 | 235] 3.45) 3.7
22 22 | 28 | 2.6 3.8 3.75| 41 | 285| 2.3 | 23 | 2.3 | 3.35 3.4
23 2.2, 27 | 26 3.8 3.65| 39 | 28 { 23 | 2.3 | 23 | 3.3 | 3.35
240, I 237 27 | 29 | L2/ 3§ | 39 24 | 23 23| 325 33
25 2.3 | 27 | 3.4 42| 3.65| 40 | 27| 235 23 | 23 | 32 | 33
' |
2.3 | 27 | 3.4 40 3.95| 41 | 26 | 235] 2.3 | 23 | 3.2 | 3.9
2250 2.7 | 3.7 38| 30 | 44 | 25| 23 | 23 27 | 51 | 36
2.3 | 2.8 | 3.4 3.6 3.8 | 44 | 255( 23 | 23 | 2.55| 3.1 | 3.55
2.3 |.......| 35 |....... 3.8 39 | 255| 23 | 2.3 | 25 | 3.0 | 35
2.3 |. 3.65 40 | 3.8 | 255| 23 | 2.25| 2.5 | 2.9 | 3.4
2.25 3.75 ... 4.05|....... 25 | 23 |.o..... 2.45 | ... 3.3

Rating table for Wallowa River near Elgin, Oreg., for 1906.

Dis- ] Gage ' Dis-

Gage 7 Dis-
height.' charge.
Feet. ) Sec.-ft.
2.00 215
2.10 J 255
2.20 300
230 ' 350
2.40 405
2.50 470
2.60 ! 540
i

|

W
EBSES

charge. | height.. charge.
Sec.-ft. || Feet. ' Sec.-ft.
615 3.40 | 1,330
695 3.50 | 1,470
780 3.60 1, 610
870 3.70 | 1,755
970 3.80 1,905
1,080 3.90 . 2,060
1,200 4.00 2,220
|

-
i~
[=]

T
38858

Dis- Dis-
i charge. | height. ‘ charge.
l .
Sec.~ft. . 1 Sec.t.
, 385 3,70{)
2,555 (I 4.90 | 3,920
2,730 5.00 4,140
} 2,010 || 520 | 4,600
3,100 5.40 | 5,090
. 3,300 ‘
| 3, 500 } ’

NoTe.—The above table is‘applicable only for open-channel conditions.

measurements made during 1903-1906 and is well defined below gage height 4.2 feet.

It is based on discharge

-
Monthly discharge of Wallowa River near Elgin, Oreg., for 1906.

[Drainage area, 870 square miles.]

Discharge in second-feet. Run-off.
Totalin —mM—mm—————
Month. :
. . . acre-feet. | Sec.~ft. per | Depthin
Maximum. Minimum. sq. mile. | inches.
300 20,000 0.375 0.43
300 25,200 .521 .54
350 46, 700 . 872 1.01
510 1, 84, 400 1.75 1.82
1,610 1,880 44,700 2.16 .96
1,900 2, 600 15, 500 2,99 3.34
470 1,280 78,700 1.47 1.70
350 384 23, 600 . 441 .51
325 359 21, 400 .413 46
325 372 , 900 . 428 .49
405 1, 420 84, 500 1.63 1.82
540 1,010 62,100 1.16 1.34
...................... 530,000 |. ... ol eiieiiians

NoTE.—Values are rated as excellent.
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ASOTIN CREEK NEAR ASOTIN, WASH.

This station was established March 25, 1904. It is located at Shell-
man’s ranch, about 8 miles above Asotin, Wash. Gage height obser-
vations were discontinued during 1906, as no observer was available.
The conditions at this station and the bench marks are described in
Water-Supply Paper No. 178, page 167, where are given also refer-
ences to publications that contain data for previous years.

Discharge measurements of Asotin Creek near Asotin, Wash., in 190} and 1906.

s Area of | Gage ' Dis-

Date. Hydrographer. g Width. | Leition. height. charge.

1904. ! Feet. | Sq.ft. | Feet. ] Sec.ft.
March 25 W.W.Schlecht .......ooooieiiiiiieaaaa.o. 35 31 2.03 113
April 22 WG Steward . oo 40 70 3. 15‘ 458
July 1..... I PO 0 - e e 30 31 179 | 92
August 12 Hulburt and Moore ... ........o..cooiai.. \ 26 17 1.52 40

1906.
December24...| H.MeGlashan ... ..o 36 50 2.30 215
Daily gage height, in feet, of Asotin Creek near Asotin, Wash., for 1906.

Day. Jan. | Feb. | May. | June. | July. | Aug. { Sept. | Oct. | Nov.
| S 145 L55(........ 2.0 1.6 1.4 1.4 1.4 1.5
2 145 L55 [ ....... 2.0 1.6 1.4 1.4 1.4 1.5
F R .45 L55|........ 2.0 1.6 1.4 1.4 1.5 1.5
Ao 1581 1.550........ 2.1 16 1.4 1.4 15 1.5
B e e 1551 155 0........ 2.1 15 1.4 1.4 L5 15
198| L55|....... 21| 15| ¥4 14| 15 L5
1521 L85 ...... 2.0 15 1.4 1.4 L5 15
145 Ls5........ 1.9 L5 1.4 14 1.5 1.8
1.45 | 155 [........ 1.9 15 1.4 1.4 1.5 1.7
1.5 ‘ 155 focennn.. 1.8 1.5 1.4 1.4 15 16
L5 | 155 |....... 1.8 1.5 1.4 1.4 1.5 1.6
1.5 155 |eeennnn 1.8 L5 1.4 1.4 1.5 1.6
1.5 155 {oeeune. 1.8 1.5 1.4 1.4 L5 1.8
15 1.55 |.... 1.8 1.5 L5 1.4 15 2.2
1B e et lous2| Lssl....... 1.8 L5 L5 14 L5 2.3
16, e 1.5 155 ool 1.8 15 1.5 1.4 1.5 2.4
17 e e 1.5 1.62 1.8 1.8 1.5 L5 1.4 1.5 2.2
.5 1.8 1.7 L5 L5 1.4 15 2.0
.5 1.7 1.7 15 L5 14 15 1.9
.5 1.7 1.7 1.5 1.5 1.4 1.5 1.9
1.7 1.7 1.5 1.5 1.4 1.5 1.8
1.7 1.7 15 15 1.4 L5 L8
1.7 1.7 1.5 1.5 1.4 15 1.7
1.7 1.7 15 1.5 1.4 1.5 1.7
1.7 1.6 1.5 L5 1.4 15 17
1.7 1.6 1.5 15 1.4 15 1.7
1.7 1.6 1.5 15 1.4 1.5 1.7
1.7 1.6 1.5 1.5 14 1.5 1.6
L9 16 1.5 15 1.4 1.5 1.6
2.1 1.6 1.5 1.5 14 1.5 1.6

21 [eeinnann 1.5 14|, L5 (..t
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Rating table for Asotin Creek near Asotin, Wash., for 1904-1906.

by Dis- ‘ Gage Dis- | Gage Dis-
height. | charge. |height.| charge. || height.| charge. ' height.| charge. [‘ height. | charge.
|

Gage | Dis- | Gage | Dis- ‘Gae

!
Feet. | Sec—ft. || Feet. | Sec.~ft. || Feet. | Sec.-ft. || Feet. | Sec.-ft. " Feet. | Sec.-ft.
29 2.00 126 217 502 829

1.40 r X 2. 60 3.20 L 3.80

1.50 40 2,10 147 2.70 309 3.30 549 j‘ 3.90 894

1.60 54 2.20 169 2.80 343 3.40 599 4.00 962

1.70 70 | 2.30 193 2.90 379 3.50 652 | 410 | 1,032

1.80 87 | 2.40 219 3.00 417 3.60 708 || 4.20 | 1,104

1.90 106 | 2.50 247 3.10 458 3.70 767 ‘ 430 | 1,179
' \

Note.—The above table is applicabie oniy for open-channel conditions. It is based on 5 discharge
“ ‘measurements made during 1904-1906 and is not well defined.

Monthly discharge of Asotin Creek near Asotin, Wash., for 1904-1906.

[Drainage area, 171 square miles.]

‘ Discharge in seecond-feet. Run-off.
Total in |—m————+——
Month. i N
Maximum, ‘ Minimum. | Mean. | 3cre-feet. S:g.—fxt]."%er ‘ l?lelgﬁlelgn
| [ P
1904, * \
March21-31... ... . ... ........ 193 116 156 3,400 0.912 ‘ 0.37
April. ... . 1,180 198 469 27,900 2.74 3.06
ay.. .. 417 219 76 17,000 1.61 1.86
June. . 277 78 159 [ 9,460 . 930 1.04
July.. ! 116 50 70.8 | 4,350 .414 l .48
August. .. | 54 44 47.0 2, 890 .275 .32
September. . I 64 44 47.3 2,810 .277 .31
October...... ' 85 47 50.5 3,100 . 295 .34
November 1-19.. . ................ ’ 47 47 47.0 1,770 .275 .19
The period................. N OSSN AP 72,700 L. oo
1905.
April. ...l 96 62 80.3 4,780 0.470 0.52
May.. 106 78 91.8 5,640 . 537 62
June. 283 54 189 11,200 111 1.24
July. . 70 34 43.1 2,650 .252 29
August. . 34 34 3.0 2,090 .199 23
September.. 62 4 36.2 2,150 .212 24
October.... 47 40 40.7 2,500 .238 28
November. 40 34 39.1 2,330 .229 26
December.........o.oocoiiaia.ot | 47 4 38.9 2,390 .228 26
I
The period................. [ P R 35,700 |l iiiiis
1906. |
JanUATY . ..o 122 U 45.5 2,800 0.266 0.31
February 1-17 57 47 47.6 1, 600 278 18
May 17-31.. 147 70 85.0 2,530 497 28
June..... 147 54 89.0 5,300 520 58
July... 54 40 41.8 2,570 244 28
August. .. 40 29 35.0 2,150 205 24
September. . 29 29 ' 29.0 | 1,730 .170 19
October. ... 40 29 , 39.3 2,420 .230 27
November. .. ................... 219 40 82.5 4,910 482 [ 54
The period................. l ............ ‘ ............ ‘ .......... 26,000 {............ bl
i I

NoTe.—Values are rated as fair.
PALOUSE RIVER AT HOOPER, WASH.

The gaging station at Hooper, Wash., was originally established
April 1, 1897, by the land department of the Northern Pacific Rail-
way. The United States Geological Survey assumed charge Sép-
tember 9, 1897, and moved the station about 1 mile downstream.

The measurements are of value in showing the amount of water
available for use on lands of Washtucna Valley and in the section
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north of Pasco. The conditions at this station and the bench marks
are described in Water-Supply Paper No. 178, page 171, where are
given also references to publications that contain data for previous
years.

Daily gage height, in feet, of Palouse River at Hooper, Wash., for 1906.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. ' Deec.
\
L5 3.6 4.75 | 5.3 3.2 . 37 1.65 | 0.9 0.8 0.8 0.9 | 1.6
1.6 3.5 4.7 1+ 5751 3.0 3.5 1.6 .9 .8 .8 29 L6
15 . 3.6 4.4 6.0 2.4+ 245} 16 .85 .8 .8 .95, 1.6
15 ' 405 41 | 585 2.3 | 2.7 1.6 .8 .8 .8 1.0 1.55
1.6 3.5 36 | 57 . 215 35 1.6 .8 .8 .8 1.0 15
!
165 3.5 ' 3.9 56 ! 25 . 305, L5 .8 .8 .8 1.0 1.65
1.7 3.05| 3.6 4.4 2.4 [ 2.45 | 1.4 .8 .8 .8 1.05] 1.8
1.8 2.9 3.6 4.4 2.2 2.56 | 1.35 .8 .8 .8 1151 2.05
20 29 | 86 | 43 | 22 | 26 | L5 | .75 8| 8| L2 | 305
1.95 | 2.8 3.8 4.9 2.2 | 2.4 1.4 .75 .8 .8 1.35 0 2.7
195 2.8 5.15 | 4.8  2.15 I 2551 1.35 .75 .8 .8 1.6 2.7
1.85 | 2.85| 4.9 4.75 1 2.1 1 2.4 1.3 .75 .8 .8 1.8 2.9
1.8 | 2.8 3.4 ‘ 4.6 2.0 2.3 1.25 .75 .8 851 2.1 3.06
2.0 2.7 49 ' 3.6 2.0 ' 2.3 1.2 .8 .8 .9 2.4 3.4
2.3 275 | 4.0 3.4 2.0 2.25 | 1.7 .8 .8 .9 3.3 2.8
2.3 2.7 3.6 I 3.9 2.1 - 2.2 1.4 .8 .8 .9 3.8 2.7
2.35 | 3.1 3.5 3.5 2.1 ‘ 2.2 1.3 .75 .8 .9 4.1 2.7
2.3 3.2 3.5 + 3.4 2.05 ) 2.1 1.2 .75 .8 .9 4.4 2.6
2.2 3.3 3.3 | 3.4 2.05 | 2.1 115 NG .8 .9 3.05 1 2.6
1.95 | 5.056| 3.6 ' 3.4 2.05 | 2.05] 1.15 .7 .8 .9 2.6 3.7
185 6.1 35 1 325| 2.05| 2.0 1.1 .7 .8 .9 2.5 6.1
2.0 6.35 | 2.95| 3.1 2.0 2.0 1.05 .7 .8 .9 2.3 8.7
2.35 | 6.7 3.2 3.05| 2.0 2.0 1.05 .7 .8 .9 2.2 9.8
315 5.651 325 3.0 1.9 1.95 | 105 W7 .8 .9 2.1 8.2
3.3 515 3.4 2.9 1.8 | 1.85| 1.05 W7 .8 .9 2.0 7.1
3.7 5.0 3.6 3.4 1.8 1.6 1.05 .7 .8 .9 1.8 | 6.8
4.2 4.8 4.9 3.1 1751 1.7 1.0 .7 .8 95| 1.6 7.0
4.05 | 4.75 | 5.4 3.0 1.7 1.6 1.0 .7 .8 .95 | 15 7.4
40 |[......1 6.1 2.9 2.2 1.65 .95 .7 .8 .95 L5 6.8
3.9 .. 6.4 3.0 3.8 1.75 .95 T .8 951 1.6 7.1
3.6 l...... 5.8 |oeen... 2.7 feeennnn .95 [ ) PR B 9 leaa.. 7.6
Rating table for Palouse River at Hooper, Wash., 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 | Sec~ft. || Feet. | Secft.

0. 60 1,70 110 2.80 331 3.90 670 6. 00 1,9¢5

0,70 13 1.80 125 2.90 355 4,00 715 6.20 2,120

0.80 17 1.90 141 3.00 380 4,20 805 6. 40 2,280

0.90 22 2.00 158 3.10 405 4. 40 900 6. 60 2, 440

1.00 28 2.10 176 || 3.20 430 4.60 1,015 6. 80 2,620

1.10 36 2.20 195 3.30 457 4. 80 1,135 7.00 2, 800

1.20 46 2.30 215 3. 40 486 5.00 1, 265 8.00 3,780

1.30 57 2.40 236 3.50 517 |' 5.20 1, 400 9.00 4, 900

1. 40 69 2.50 259 3.60 551 5,40 1, 540 10.00 6,200

1.50 82 2.60 283 3.70 588 5. 60 1,680

1. 60 96 2.70 307 3.80 628 5,80 1,820

Note.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during 1903-1906 and is well defined between gage heights 0.8 feet and 10.0 fect.
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Monthly discharge of Palowse River at Hooper, Wash., for 1906.

[Drainage area, 2,210 square miles.]

! Discharge in second-feet. ‘ Run-off.
| .
Totalin | ———F———
Month. | N
[ Maximum.| Minimum. l Mean. | ? ereteet. | T | Bepinan
January.. 805 82 ! 269 16, 500 0.122 0.14
Februar, 2,240 307 4 784 43, 500 355 37
March 2,280 367 857 52,700 388 45
April 1,960 355 842 50, 100 381 43
ay.. ' 628 110 208 12,800 094 11
June.......... ... 588 96 231 13,700 105 12
July.. ..ol ] 110 25 56. 8 3,490 026 03
August. .. ... .ol 22 13 15.3 941 0069 01
September.... .. . ....... 17 17 i7.0 1,010 0077 01
October. ... .............. 25 17 20.4 1,250 00492 01
November................. I 900 22 196 11,700 089 10
December 5,920 82| 1,360 83,600 615 71
The yeatr. .. ................ , 5,920 13 405 291, 000 183 2.49

NoTE.—Values are rated as good.
MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in Snake
River drainage basin in 1906:

Asotin Creek at Asotin, Wash.—This station, which was discon-
tinued December 31, 1905, is described in Water-Supply Paper No.
178, page 167. A measurement was made December 21, 1906.

Width, 52 feet; area, 68 square feet; gage height, 3.97 feet; discharge, 290 second-
feet.

Bear Creek near Wallowa, Oreg.—The reference point is on top of
the lower end of the left floor beam; gage heights are distances below
reference point.

May 22, width 35 feet; area, 55 square feet; gage hecight, —7.66 feet; discharge, 226
second-feet.

June 26, width, 37 feel; area, 62 square feet; gage height, —7.45 feet; discharge, 259
second-feet.

Five point Creek near Ililgard, Oreg.— A measurement was made
just above the mouth March 10, 1906. The water surface was 6.34
feet below the top of the highway bridge floor, upstream side, at a
point 23 feet from the right end of the floor.

Width, 25 feet; area, 45 square feet; discharge, 157 second-feet.
A measurement was made at low water December 4, 1906. The

water surface was 7.15 feet below a bent spike in the downstream
side of the top log of the right abutment of the highway bridge.
Width, 20 feet; area, 21 square feet; discharge, 7.4 second-feet.
Minam Creek near Lovely, Oreg—The discharge of this stream was
found December 9, 1906, by taking the difference of the discharges

of Wallowa River above and below its mouth. Discharge, 228 sec-
ond-feet.
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Wallowa River near Lovely, Oreg.—A measurement was made at
medium stage, December 9, 1906, at the footbridge just below Can-
yon stage stations and above the mouth of Minam Creek. The
water surface was 1.08 feet below a small ledge of projecting rock on
the right bank, 9.0 feet vertically underneath a point on the top of the
downstream log of the footbridge, 7.5 feet.from the right end of the
log.

Width, 85 feet; area, 186 square feet; discharge, 549 second-feet.

Miscellaneous measurements in Snake River drainage basin in 1906.

‘ : [ Area of | Dis-
Date. Stream. ] Locality. }\\ idth. section. | charge.

Feet. | 8q.ft. |Sec.-ft.
261 562

January 9...... , Boise River.._........_.... ! Below Barber dam and 7 14
’ miles above Boise, Idaho.

April4......... Burnt River......_......... Huntington, Oreg............ 78 156 696

August 6.... ... Cedar Creek..........._.._. In canyon, 8 miles above 10 6.2 12.5
Mackay, Idaho.

July19......... North Fork Buffalo River..| At most northerly meadows, 62 75 165
‘Wyoming.

September 8..._| John Day River.........._. Junetion with South Fork 42 104 592

Snake River, Wyoming.

WALLA WALLA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Walla Walla River heads on the northwestern slope of the Blue
Mountains in northeastern Oregon and southeastern Washington,
flows westward, and unites with the Columbia at Wallula, Wash.
The Blue Mountains have an elevation of approximately 2,000 feet
above the surrounding country; their northwestern slope is drained
by the numerous tributaries of the Walla Walla and their southeastern
slope by those of Grande Ronde River, a tributary of the Snake.
The drainage basin is a broad, triangular-shaped area, aggregating
1,050 square miles. Except on the mountain slopes the area is tim-
berless, being composed of rolling table-lands devoted largely to the
production of wheat. The valleys are level tracts in which irriga-
tion has reached a high stage of development. The rainfall at Walla
Walla, Wash., is about 18 inches per annum. The principal tribu-
taries of the stream are Little Walla Walla River, Mill Creek, on
which the city of Walla Walla is situated, Garrison Creek, Yellow-
hawk Creek, Cottonwood Creek, and South Fork of Walla Walla
River.

The main stream and its tributaries are used extensively for irriga-
tion and power. The power plant of the Northwestern Gas and Elec-
tric Company, from which the cities of Pendleton, Walla Walla,
Weston, and neighboring towns are connected by an electric line,
is located on South Fork of Walla Walla River, about 12 miles above
Milton,
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WALLA WALLA RIVER NEAR MILTON, OREG.

This station was established August 12, 1905, to replace the station
at Milton, Oreg., one-half mile below. It was located near the old
city reservoir, 11 miles above Milton, but the gage, cable, and bench
mark were destroyed by flood May 30, 1906, and on August 16, 1906,
the station was reestablished at West’s highway bridge, 3 miles above
Milton. A small ditch heads just above the bridge.

The channel is straight above the station and curved below. The
water 1s shallow and the current swift. The banks are low and liable
to overflow. The bed of the stream is composed of clean sand and
gravel and liable to shift. There is one channel at all stages.

Measurements are made from the bridge. The initial point is the
face of the right abutment.

The gage, which is read by Maud Osborn, is a 2 by 6 inch timber
spiked vertically to the right abutment. The bench mark is a 20-
penny spike in pole 1170 of a transmission line at the southwest cor-
ner of the bridge; elevation, 9.03 feet above the datum of the gage.

The conditions at the old station and the bench marks are described
in Water-Supply Paper No. 178, page 178, where are given also refer-
ences to publications that contain data for previous years.

Discharge measurements of Walla Walla River near Milton, Oreg., in 1906.

. | Areaof | Gage | Dis-
Date. Ilydrographer. ‘ Width. section. | height. ‘ charge.
| Feet. Sq.ft. ( Feet. Sec.-ft.
February 19... R.S. Hall................. e ‘ 60 | 91 @ 4,62 413
March23....... Cupper and Buchanan. ... ... .. § 181
May22......... P.A. Cupper.. ... ... 187
June 28b....... Leaas doo o 186
July21b. ... .0 oodoo oo 112
August 40 . A0 99
August 29...... . O .. . 6 97
December 11... II.MeGlashan.......................... .. 6 3 300
| . o
a Gage near city reservoir.
b Measured by wading at mouthof Couse Creek.
Daily gage height, in feet, of Walla Walla River near Milton, Oreg., for 1906.
Day. Jan.  Feb. | Mar. | Apr. | May. | Sept. I Oct. | Nov. | Dec
N
4.02 ' 4.28 4.38 4.70 4.45( @ 1.35 ! 1.65 1.75 1.95
4.00 4.28 1 4.32 4.60 4.45 .55 1 1.75 1.75 1.95
4.00 4.20 i 4.28 4.60 4.48 1.45 L7510 1.65 1.85
4.02 4.20 4.28 4.60 4.45 1.65 | 1.65 1.70 1.85
4.10 4.18 t 4,22 4.60 4.35 .65 1.85 1.75 1.90
4.22 4.15 4.22 4.62 4.35 1.55 } 1.75 1.75 1.95
432, 4.10 4.25 4.62 4.30 1.35 . 1.75 1.85 2.05
4.30 4.10 4.30 4.65 4.30 1.65 1.65 1.85 2.05
4.22 4.08 4.38 4.70 4.30 1.55 1.75 1.90 2.15
4.20 4.08 4.38 4.60 4.30 1.65 1.7 1.95 2.05
4.20 4.08 4.35 4.55 4,30 1.55 1.75 2.65 2.05
4.18 4.05 4.32 4.45 4.30 1.55 1.65 2.85 2.35
4.22 4.02 4.25 4. 42 4.25 1.65 1 1.75 2.75 2.30
4.22 4.02 4.22 4.48 4.25 .75 1.75 2.95 2.20
4.20 4.05 4.22 4.50 4.28 1.75 1.75 3.25 2.15

8078—1RrR 214—07—Y
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Daily gage height, in feet, of Walla Walla River near Milton, Oreg., in 1906—Con.

|
Day. Jan. Feb. ‘ Mar. | Apr May Sept. ; Oct. | Nov Dec
— _“‘———} -
4.05 420 4.58] 422 17 ‘ 1.851 3.65| - 2.20
4.05 4.15 4.55 4.15 1.75 175 2.95 2.20
4.20 4.12 4.52 4.25 1.75 1.75 2.75 2.25
4.60 4.10 4.52 4.25 1.65 1.75 2.65 2.35
4.60 " 4.10 4.52 4.12 1.75 1.75 2.55 i 2.15
!

4.60 ‘ 4.10 4.62 4.13 1.75 ¢+ 1.65 2.35 4.00
4.55 4.10 4.70 4.12 1.75 1.75 : 2.15 3.40
4.45' 4.10 4.65 4.13 1.85 1.75 1 2.05 3.00
442" 425! 460 412| 1.8 | 1701 1.95 2.95
4.38 4.30 4.52 410V 1.75 1.75 “ 1.95 2.95
4.35 4.48 4.121 1.75 1.75 | 1.95 2.90
4.40 4.45 413, 175 1.65 1.90 2.85
4.40 4.45 4.12 1 1.85 1.75 1.85 2.85
4.45 5.90 1.75 1.70 1.80 2. 80

4.45 | (b) 165 L7 1.8 . 275
........................ .75 ... 2.75

!
a On gage at West’s bridge. b iage and cable washed away by flood.

Rating table for Walla Walla Rever near Milton, Oreg., from January 1 to May 29, 1906.

| Gage | Dis- | Gage | Dis- | Gage | Dis-
fhelght. charge.

' Gage Dis- : Gage‘ Dis-
height.| charge. i height.| charge. | height.| charge. | height. charge.

1 I ‘i
Feet. « Secft.| Feet. ' Sec-ft. Feet, | Sec-ft. . Feet. | Sec-ft.. Feet. Sec~ft.
3.80 ! 94 4.10 175 4.30 251 | 4.50 349 ' 4.70 469
3.90 l 117 4.20 210 4.40 297 |1 4.60 406 4.80 534
o \ ; \

Note.—The above table is applicable only for open-channel conditions. Tt is based on discharge
measurements made during 1905-6 and is well defined below gage height 4.2 feet.

Monthly discharge of Walla Walla River near Milton, Oreg., for 1906.

[Drainage area, 130 square miles.)

Discharge in second-feet. ‘ Run-off.
Total in | ———— ———
Month. ! [ -
. - acre-feet. See.—ft.perlDepth in
;Maxnnum. Minimum. ; Mean. sq.mile. | inches.
January.......................... 349 144 | 221 13,600 [ 1.70 1.96
February. . L 106 150 | 239 13,300 1.84 1.92
March. . .. 482 175 | 260 16,000 2.00 2.31
April.. .. | 469 307 384 22,800 | 2,95 | 3.29
ay 1-29. .. .. ... .......... 1,370 175 274 15,800 2.11 2.28
t \
The Petiod. . ..o oneeeens e e e 81,500 ‘ ......................
' |

NoTE.—Values are rated as excellent.

SOUTH FORK OF WALLA WALLA RIVER NEAR MILTON, OREG.

This station was originally established February 15,1903, 6 miles
above the mouth of the river and 12 miles from Milton, Oreg. The
conditions at this station and the bench marks are described in
Water-Supply Paper No. 178, page 176, where are given also refer-
ences to publications that contain data for previous years.

The flood of May 30, 1906, entirely changed the channel. On
August 10, 1906, a new station was established one-fourth mile above
the headgate of the Northwestern Gas and Electric Company’s pipe
line. This point is above all diversions.
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The channel is straight for 200 feet above and below the station.
The banks are low and liable to overflow. There is one channel at
all stages. The bed of the stream is of gravel and will change during
high floods. The current is swift at all stages.

Measurements are made by wading 17 feet below the gage. The
initial point for soundings is a blaze on a cottonwood tree on the
left bank. )

Gage heights are furnished by the Northwestern Gas and Electric
Company, through Mr. Paul Young. The gage is a2 by 6 inch timber,
spiked in a vertical position to a tree on the left bank. The bench
mark is a spike in the roots of a large cottonwood tree on the left
bank, 10 feet from the gage; elevation, 7.74 feet above the datum
of the gage.

Discharge measurements of South Fork of Walla Walla River near Milton, Oreg., in 1906.

. . , Area of Gage Dis-
Date. ' Hydrographer. W 'dth‘;‘ section. | height. ' charge.
| Feet. Sq. ft. ‘ Feet. | Sect.
February 20...., R.S. Hall......o..o 48 71 | @2.10 | 390
March 23. ‘ P CuUpper. e ! 45 41 al, 50 159
May24.........1..... QO e e e e ' 45 | 481 al6h 17
August 10 ["3.C.Stevens. . ... 45 49 ;. b2.50 120
December 13 } H. MceGlasban_ . ... ... . ... ...l ‘ 42 56 i b3.73 ‘ 183
a Gage at bridge. b Gage at headgate.
Daily gage height, in feet, of South Fork of Walla Walla River near Milton, Oreg., for
1906.
Day. Jan. Feb. | Mar. { Apr. ‘ May. | June. | Aug. | Sept
2.0 ‘ 2.5
2.0 2.5
2.0 2.5
2.0 2.5
2.0 2.5
2.0 2.5
2.1 2.5
2.1 2.5
2.1 2.52
2.0 2.52
................ 2.51
1.8 2.5
1.8 2.55
1.8 2. 56
1.9 2.55
1.9 ooo.ooooo..o0 2581 L.l
1.9
1.9
1.9
1.95
1.65 2.1 0 Ls 20
165, 2.0 * ... |22
1.8 1.9 1.5 1+ 22
1.8 © 1.8 1.6 2.1
es I8 | 17 | 203
1.9 1.8 } 2.0 | 2.0
1.8 L75( 200 ' 1.95
1.75 1.75 2.0 | 1.9 |
L7 20 | 1.95
1.7 1951 2.0
1.7 2.15 \ ........................




126 SURFACE WATER SUPPLY, 1906.

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in Walla
Walla River drainage basin during 1906:

Couse Creek near Milton, Oreg.—March 23, discharge, 10 second-
feet; August 10, dry.

Dry Creek near Milton, Oreg.—A measurement was made 500 feet
below the crossing of Finis Irrigation Compéghy’s flume. The water
surface was 0.5 foot below the hench mark on a rock 50 feet above
the section.

Width, 18 feet; area, 10 square feet; discharge, 13 second-feet.

Walla Walla River at Milton, Oreg.—The following discharges were
computed from slope measurements for the spring and fall floods:

May 30, width, 316 feet; area, 924 square feet; discharge, 8,130 second-feet.

November 14, width, 281 feet; area, 632 square feet; discharge, 4,550 second-feet.

North Fork of Walla Walla River near Milton, Oreg.—Measurements
were made near thejunction with South Fork.

March 23, width, 17 feet; arca, 12 square feet; discharge, 28 second-feet.

March 24, width, 16 feet; arca, 8 square feet; discharge, 21 second-feet.

August 29, width, 12 feet; arda, 12 square feet; discharge, 7 second-feet.

UMATILLA RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Umatilla River rises in the western slopes of the Blue Mountains in
northeastern Oregon, flows westward, and joins Columbia River at the
town of Umatilla. Its drainage area is timberless except on the
mountain slopes, and is composed of rolling table-lands devoted largely
to the production of wheat. The rainfall on the drainage area varies
from 24 inches on the headwaters to 10 inches at the mouth.

The waters of this stream are used for both power and irrigation
purposes, and it is one of the most important rivers in the State.

UMATILLA RIVER AT GIBBON, OREG.

This station was established July 22, 1896. It is located about
1 mile west of Bingham Springs Railroad station (Gibbon post-office),
Oreg. The conditions at this station and the bench marks are de-
scribed in Water-Supply Paper No. 178, page 181, where are given
also references to publications that contain data for previous years.

The gage dt this station was read during a portion of 1906 by J. C.
Hilliard. The gage was washed out May 30, 1906, and on December
3 a new one was installed about 50 fect upstream from the cable on
the left bank. It consists of a 2 by 6 inch timbers, in two sections,
spiked to cottonwood trees. The bench mark is a spike in the root
of a 16-inch yellow pine, 415 feet from the initial point for soundings,
160 feet from the railroad track, and 20 feet upstream from the line
of the cable extended; elevation, 9.03 feet above the datum of the

gage.
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Discharge measurements of Umaltilla River at Gibbon, Oreg., in 1906.

- + Area of Gage Dis-

Date. Ilydrographer. P’& ldth.‘ section. | heig%lt charge.
L S S ——

Feet. [ Sq. ft. Feet. | Sect.
February 1..... R.S. Tlall ... oo .. ... ..., 53 67 al. 80 351
March 14. .. d .. 55 80 al. 85 415
April2... 117 260 a3. 28 1,680
April 21. 112 203 a2, 80 1,310
May 26. 44 44 ai, 40 203
June 6 112 307 1,390
July 9.... do 86 r 80 .......... 102
December 3... .. ‘ Stevens and MeGlashan. ..o ... : 102 132 ‘ b1. 5 183

a Ol gage. b New gage,

Daily gage height, iu feel, of Umatille River ab Gibbon, Oveg.. for 1906,

‘ :
Day. Jan. ¥eb. Mar. Apr. May. Dec. Day. Jan.  Feb. Mar.| Apr. May. Dec.
! I

| - ,
|
45 BT RE TS Y ‘1.5 | 19
L4 1819 f3.25[ ______ . RAREW ’1.45 L9
L4 | e |18 tolg oo ails | agl il ss el 1l 2 [l 1y
15 |18 |is 29 20 | 1 Ber a5z
15 18 18 [2.8 20 [ L5 5|28 (14 58
...... L7 L8 |28 |Tosl 16 520 ‘14 45
187 16 18 33 Lo 21 5ol 14 33
L7 L6 205 .. 18 25 0 a5 }1.4 3.6
165 L6 23 (.o L8 24 7125 1.4} 3.7
165, 155 | 2.4 207 175 22 G525 14 |4l
te lrs L0 J 28 | 175 2.2 412 14| 87
1.7 1.5 ;20 /25 |17 2.2 3024 | LY | 3.6
165 1.5 [1‘9 25 17 |21 0 ot2a L i34
v [y L |21 |1z J 2.0 523 ¢y 31
16 15 L 1205 ’1,6 2.0 NI 3.0
6 13 1l ‘1.5 1.9
i

| &

|
1
i
1
I
;

a New gage installed December 3. No rolatmn de termined for the two gages.
b Gage destroyed by flood.

Rating table for Umatilla River at Gibbon, Oreq., from January 1 to May 29, 1906.

Gage Dis- Gage | Dis- ' age Dis~ Gage Dis- Gage Dis- r
helght ‘ charge. ; hexght ' charge. [ helght charge. ‘ height.| charge. | hexght charge.
| | —
Feet.  Sec.-ft. H Feet. Sec ft Feet. ’ Sec.ft. ' Feet. | Sec. -ft [ Feef, { Sec.t.
1.40 190 | 200 J 2,60  1.075 “ 3.20 ‘ 380 12,305
r 1.50 233 . 210 (i35 | 270 1,170 3 30 1 tbﬁ 3. 90 2,415 |
1. 60 284 |1 2,20 720 280 | 1,266 { 3. 40 1,870 } 4.0 ‘ 2,530
1.70 343 1 230 805 2.90 1,360 | 3.50 1,975 ‘ 4.1 2,645 }
1.80 408 2 40 895 [ 3 00 1,460 || 3.60 2,085
1.90 479 2 3.10 ‘ 1,560 ‘ 3.70 | 2,195 |

.50 ‘ 985
|

NotTE. —The above table is applicable only for open-channel conditions. Tt is based on discharge
measuretnents made during 1905-6 and is well defined below gage heights 3.0 feet.

Monthly discharge of Umatilla River at ((ibbon. Orey., for 1906.

[Drainage area, 353 square miles.]

! Discharge in sec ond Ieet | Run-off.

~— ——— — - ——| Totalin | ————p——
Month i f .

i | Afini i acre-feet. At. per| Depthin

’ Maximum. Minimum.| Mean. f sq. mile. | inches.
January .. ......oiiiiiiiiiiiians 762 190 352 ’ 21,600 ' 1.00 115
February 895 233 441 24,500 1.25 1.30
March. . 2,640 233 734 45,100 2.08 2. 40
Aprit. .. 2,200 805 1,190 70,800 3.37 3.76
May 1-28. ... ..o ..l.. 720 190 | 344 ‘ 19,100 L97h 1.02

The period. ... ........... T J .......... |00

NoTE.—Valuces January to May are rated as good.
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UMATILLA RIVER AT YOAKUM, OREG.

This station was established May 5, 1903. It is located one-half
mile east of Yoakum, a station of the Oregon Railroad and Navigation
Company, at what is known as the Yoakum wagon bridge. The
conditions at this station and the bench marks are described in Water-
Supply Paper No. 178, page 185, where are given also references to
publications that contain data for previous years.

Discharge measurements of Umatilla River at Yoakum, Oreg., in 1906.

T - !
S = i Areaof © Gage | Dis-
Date. ] Hydrographer. ‘W 1dth.[ scction. height. | charge.
: " Feet. | Sq. ft. | Feer. | Sec.ft.
March 19...... "R.S Hall oo | 75 224 4.45 516
April20........ J. C. Stevens. . 76 352 5,98 1,570
June 2. ... | R.S. Hall.. 531 8.30 4,780
July 1.0 ... 0. .. en.. . 74 154 3.20 93
November 260..‘ H. MeGlashan .0 1001 ‘ 76 ¢ 229 405 284
1
a Some slack water and eddies.
Daily gage height, in feet, of Umatilla River at Yoakum, Oreq., for 1906.
- : ‘ —
Day. Jan. | Feb. | Mar. l Apr. I May. | June.  July. ‘ Aug. l Septw Oct. \ Nov. | Dec.
| i : _
4.3 53| 53 | 8.05| 50 9.5 3.7 27| 28] 29. 32| 39
4.3 51| 53 | 725 50 , 80| 36| 27| 28| 29, 32| 3.9
4.1 50| 52 | 7.0 | 49 ° 7.4‘ 3.5 27| 28| 3.0 32| 3.9
4.1 48 52 | 7.1 | 49 | 7.4 35| 27, 28| 30, 31, 3.9
4.1 46| 51 | 7.2 | 47 \ 7.3‘I 3.4 2.7] 28| 3.0 32 39
4.2 45| 50 | 7.2 | a7 720 33| 27] 28, 301 32| 40
4.6 45| 49 | 7.2 \ 4.5 6.9 33| 27| 28 3.0, 32| 43
4.6 44 51 | 7.2 | 4.4 6.7' 3.2 27| 28 30! 33| 46
4.04| 44 55 | 1.3 | 4.4 65, 31| 27| 28 30| 35| 48
4,2 43| 57 | 68 | 43 6.2 31} 27| 28| 30! 35| 48
4.3 43] 58 | 65 | 43 570 31| 227) 28| 30| 3.5 48
4.3 42| 55 1 61 | 42 5.4, 3.1] 28 28| 30( 35| 47
4.3 41| 55 | 6.0 42 50| 31| 30| 30 30| 35| 46
4.3 \ 41 52 | 6.0 @ 42 49| 31| 30! 31, 30| 52| 453
4.2 40 51 | 61 | 42 48 30| 30, 31 3.0; 59| 45
|
. I
4.2 40! 50 | 6.4 | 42 4.8‘ 3.0 3.0 31| 35 57! 45
4.3 4.0/ 49 | 63 : 4.0 46 3.0 \ 3.0/ 30 35| 50! 44
43 | 40 45 61 | 40 45| 3.0 29| 30| 35 49| 44
4.3 50" 4.6 | 6.0 | 3.9 45| 3.0, 29| 30 35| 45, 45
4.3 . 5.8] 46 | 6.0 | 3.9 4.4 2.9‘ 28| 3.0 35) 45 638
42 t 571 46 | 62 | 39 | 43, 29| 28] 30 35| 45 90
4.2 57| 47 | 6.4 | 3.9 43| 29 28 30‘ 3.5 4.4 7.8
4.3 561 47 | 63 | 3.9 42| 28, 28 29/ 36/ 43 70
48 36| 59 | 59 | 39 4.2 23\ 28| 29, 36| 43, 65
53 U 55| 61 | 57 | 39 41| 2.8 3.0 2.9\ 3.6 4.2\ 6.5
I
5.8 541 6.7 | 545| 3.9 40, 27| 291 29, 36| 40| 7.0
5.7 5.3, 7.2 | 53 | 3.8 40, 27 29| 29| 3.6/ 40| 71
5.6 53! 7.4 | 53 | 40 41" 27, 28! 29' 35| 40! 65
5.4 .0 1 52 | 665] 3.9, 27| 28! 29| 34| 40| 6.4
5.4 72 | 52 |m50 | 38 ‘ 27! 28] 29| 33| 40| 6.4
5.3 FO 3 IO 13.0 |....... 2.7 ‘ 2.8 ... 3.3 . | 6.4
i

|

e Estimated; water overflowed bottom lands.
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Rating table for Umatilla River at Yoakum, Oreg., for 1906.

Gage Dis- Gage [ Dis- || Gage | Dis- J, Gage  Dis- |l Gage | Dis-
height. | charge. | height.| charge. ‘he1ght charge. iheight. charge. | height.| charge.
| 1 ‘ ; \
Feet. | Sec~ft. | Feet. ‘ Sec.ft. " Feet. ‘ Sec.t Feet. ‘ Sec 4ﬁ. ' Feet. | Sec.t.
2.70 28 | 3.80 | 225 ]; 49 | 735 || 6.00 8.20 ' 4,590
2.80 37 |1 3.90 ( 253 | 5.00 820 6.20 8.40 4,940
2.90 47 4.00 284 ;. 5.10 890 ’ 6. 40 J 2 040 8. 60 , 300
3.00 50 | 4.10 320 i 5.20 1 065 || 6.60 ' 2,260 | 880 | 5,680
3.10 73 4.20 360 / 5.30 1,040 6.80 2,500 " 8.00 6,060
3.20 8 | 4.30 410 5.40 | 1,120 7.00 | 2,750 | 10.00 | 8190
3.30 ¢ 107 | 4.40 460 5.50 1,200 ‘ 7.20 3,020 11.00 | 10,750
30 7 | 4s0 | 515 } 560 | 1,28 |l 740 | 3310 | 12.00 | 13,730
3.50 149 4.60 570 570 | 1,370 7.60 3,610 13.00 | 17,000
| 3.60 3 |l 470 | 63 o 5.80 1,460 7.80 ( 3,930 | 14.00 | 20,400
J 3.70 J 199 4.8 | 690 | 59 1,550 H 8.00 4,280 | 15.00 23,900
i ! | i

NOTE —The ahoxe table is a,pphcable only for open-channel conditions. It is based on discharge
measurements made during 1903-1906 and is well defined below gage height 9.7 feet.

Monthly discharge of Umatilla River at Yoakum, Oreg., for 1906.

[Drainage area, 1,200 square miles.]

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

f————————— Totalin

Month N - i
Maximum. | Minimum. =~ Mean. acre-feet. Ssa gulg‘lr Diﬁlg}tlgsl_n
FADUALY - oo oo 1,460 ws | s | sei00] 0.4 0.56
February... ... ... ... ... .. | 1,460 284 ‘ 697 38,700 | 581 .60
March. ...l ‘ 3.8%0 5151 1.370 | 84,200 | 114 131
April ..ol J 4.340 965 2,000 1 124, 000 1.74 1.94
QYoo 23,900 225 1,770 109,000 L4 170
June.. ...l 7,080 25| 1460 86,900 122 136
Jaly .ol ! 199 28 2.7 4,470 . 061 .07
Augast LTI ‘ 59 28 304 2,420 1033 S04
September. ... .o ... 73 37 } 48. 4 2,830 . 040 .04
October. .. ... ... | 173 47 105 6,460 . 088 .10
November........................ ! 1, 550 7. 384 22,800 .320 0.36
December. ... .. ... L | 6060 253 1,360 836001 1.13 1.30
The Year................... 23,900 98| 832 | 602,000 ! 693 9.38

NoT1e.—Values are rated as follows: January, February, and July to November, good; March to
June and December, excellent.

UMATILLLA RIVER AT UMATILLA, OREG.

This station was established October 21, 1903. Tt is located
about 1 mile above Umatilla, Oreg., and about one-fourth mile
below the diversion dam of the Oregon Land and Water Company.
To obtain the total discharge of the river, the discharge of the irri-
gation ditch must be added to that of the river at the gage. The
gage was read during 1906 by N. E. Newton. The conditions at
this station and the bench marks are described in Water-Supply
Paper No. 178, page 188, where are given also references to publi-
cations that contaln data for previous years.



130 SURFACE WATER SUPPLY, 1906,

chharge measurements of Umatilla River ai Umatilla, Oreg., tn 1905-6.

y o Area of Gage Dis-
Date. | iIydrographer. Width 80 | peight.  charge.
I

1905. 1 Feet. Sq. ft. Feet. | Sec~ft.
December 20 ... | Ro S HAL oo 167 65| ~ 3.08 363

1906. R
February 22 . R.S.Hall .ol 177 328 4.00 | 1,330
March 17. o 219 3.40 652
Aprit19........ .C. .. > 328 4.051 1,440
May28... ... . 8. 105 2.70 169
May 3la.. ... .. 1,620 11,00 | 17,500
June 11. . 330 4.05 1,360
June23........|..... 178 . 3.02 ¢ 414
August 1106 ... - U N I 1.10 | 0.3
November 25...| H. McGlashan.... . .. . S 165 163 3.00 ’ 348

a Measured hy floats. & stream bed dry except at left edge.

Daly gage height, in feet, of Umatilla River at Z/:namlla Oreg., for 1906.
— i -

|

|
Mar. | Apr. May. June.' July. Aug Sept. Oct. Nov.' Dec.

1.8 23 2.8
______________ 21 23 ...
215, 225 2.7
_____________________ 21 | 13‘“”_
2.0 23 |27
zo\ zwk_
2.1 . 2.4
21 24 ...
21 | 2.4 31
2.1 ‘ 2.6 |......
21 | 26 | 3.2
21, 26 ...
21 |26 33
2.2 26 ‘...
22 | &9‘ 33
2,151 3.8 I,
22 | 37 32
2.2 36 . 315
22 34 31
23 33 3.0
2.3 \ 3.2 52
225, 31 | 61
225\31 5.2
23 | 30 . 47
2.3 3.0 4.5
2.3 295 4.6
23 , 2.0 49
2.3 29 465
2.35, 29 445
2.4 | 2,85 4.3
2.35 ... 43

Rating table for (nm/ﬂ]a River at Umamlla On(] Jor ]90(‘

|

Gage Dis- Gage Dis- Gage Dis- Gage Dis- | Gage Dis-~
height.' charge. height.\ charge. \; height.! charge. height.| charge. height.\ charge.
— Aﬁ*‘ \‘ - - - —
Feet.  Secft. | Feet. Sec-ft. | Feet. Sec.-ft. ‘ Feet. = Sec.-ft. i Feet. Sec.ft
1.10 0.1 2.10 21 | 3.10 400 ‘ 4.20 1,670 6 5,220
120, .2 | 220 32 0 320 | 485 | 4.40 | 1,975 ‘ow | 5620
1.30 3 2.30 45 3.30 575 \ 4. 60 2,290 6. 60 6,030
140 | 1| 2,40 60 3.40 675 | 480 | 2,620 | 6.80 6
1.50 | .5 2.50 \ 80 3.50 { 775 i 5.00 2,960 . 7.00 6,880
1.60 7 2.60 108 . 3.60 [ 885 | 5.20 | 3,310 “ 8.00 | 9,200
1.70 1.5 2.70 146 ‘ 3.70 1,000 ‘ 5. 40 3,675 9.00 11, 800
1.80 35 | 280 | 194 | 380 1,125  5.60 4050 | 10.00 | 14580
1.90 7.5 2.90 ‘ 252 3.90 1 250 | 5.80 4,435 ‘ 11.00 17,500
2.00 13 \ 3.00 320 4.00 ) 1,385 6.00 4,825 '

‘ |

NoTE.—The above table is apphcable only for open-channel conditions. It is based on dlscharge
measurements made during 1903-1906 and is well defined between gage heights 2 feet and 7 feet.

| I L
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Monthly dwscharge of Umaiilla Rwer at Umatilla. Oreg., for 1906.

[Drainage area, 2,130 square miles.]

]i Discharge in second-fect. } Run-off.
—_— - - — - - Totalin - — ~—-—- -—— -
Month. Maxi- L acre-feet. Sec.-ft. per | Depthin
mum. | Minimum.| Mean. sq. mile. | inches.
i |
January... ... 1,190 194 492 30, 300 0.231 ‘ 0.27
February... .. ... . ... . ... r 1,520 252 691 33, 400 .324 .34
March. ... ... .. . ...l 3,070 485 1,130 I 69,500 . 531 .61
April. ..o 3,680 830 1,860 111, 000 873 .97
May. oo 15,200 108 983 60, 400 462 | .53
June.... ... . 9, 200 46 1,600 101, 000 793 | .88
July...ooooo Lo L 127 i 15.0 922 7 .01
August... ... ... ... ... .. 0.2 0 ‘ . 094 5.8 000044 ‘ . 00005
September....... .. e 7.5 0.2 2. 46 146 0012 .001
October........... ... ... . 60 3.5 / 319 1, 960 015 .02
November.. ... ... 1,250 swn ! sy | w0 | T 17
December............ ... ... .. J 5,020 } 146 1,180 ' 72,600 554 64
Theyear. ... .. ._......... 15,200 0 700 505,000 329 ’ 4. 45

Nore.—Values arc rated as follows: January to June, November and December, excellent: July and
October, fair; August and September, approximate. Discharges interpolated for days on which gage
heights were not observed.

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in Umatilla
River drainage basin during 1906:

Meacham Creek at Gibbon, Oreq.—A measurement was made from
the highway bridge one-half mile east of the Bingham Springs rail-
road station February 1, 1906. The water surface was 8.72 feet
below the lower end of the floor plank, 5.3 feet from the left end of the
truss.

Width, 45 feet: area. 130 square feet; discharge. 189 second-feet.

Minnehaha Spring near Hermiston, Oreg.—The following measure-
ment was made May 7, 1906:

Width, 6 feet: area. 2.7 feet; discharge. 2.6 second-feet.

Wild Horse Creek near Pendleton, Oreq.—A measurement was made
February 26, 1906. The water surface was 7.42 feet below a tack
in the upstream side of the bridge.

Width, 16 feet; arca. 13 square feet: discharge. 22 second-feet,

Discharge measurements of Umatilla Ricer near Fosters,@ Oreg.. i 1905 6.

‘ Area of Gay Dis-
o - Ared ge is

Date. [“ 1dth. ¢oction. | height.  charge.

1905. Feet. Sq. ft. Feet. ‘} SecAt.
November 11 66 55 1.08 40
DeCeMBET 4. ... ..ol 82 106 | 1.78 227
Decermnber 22. ...l 115 ‘ 159 2,10 413
December 28. .. .. e 102 124 1.84 201

1906. { ‘
JANMUATY 5. ottt i 100 115 1.80 ¢ 219
JaNUATY 13, . . i, 118 157 2.18 | 420
January 17. .. ... ' 116 166 2.18 | 429
JAnUary 29. ... I 267 | 2.90 | 1.090
February 0. .. i 117 161 2.12 423
February 17. . il 105 129 1.85 284
March 2. .. il 138 272 , 2.95 1,140

a At highway bridge, 4 miles below Echo, Oreg.
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Discharge measurements of Umatilla River at Pendleton, Oreg., wn 1906.

X - Area of | Gage Dis-
Date. \ Width. S tion. | height. ]‘ charge.
| [
} Feet. . Sq.ft. | Feet. | Sec.ft.
January 3La. ... 89 207 .l 582
February 3b........ 104 144 4.48 540
February 14¢ . 82 246 4.20 253
February 26 15! 196 | 4.78 903
March 21 e

85 254 4.28 317

a From Oregon Railroad and Navigation Company’s railway bridge.
b From highway bridge.

CANALS IN UMATILLA RIVER VALLEY, OREGON.

The points of diversion of these canals and the points of measure-
ment are described in Water-Supply Paper No. 178, pages 190 to
201, where are also given the data collected during 1905.

Discharge measurements of canals in Umatilla River Valley, Oregon, in 1906.

HORSESHOE IRRIGATION COMPANY’S CANAL, YOAKUM.

lAreaof | Ga i
. ge Dis-

Date. l Width| cection. | height. | charge.

Ll R | ISR
I h

Feet. | Sq.ft. | Feet. Sec.fi.

March 3. .. 4 2 L 2.5
May 4... 3.4‘ 1.4 . | .87

SLUSHER AND GOULD CANAT, NOLIN.

. - i T S R o

January 6 e 4.2 3.5 077 2.0

March 3. . i 4.1 1 .42 ]

January 6. .. il : 6.9 1 0.99 Lo

January 17. . 7.0 .94 1.8

February 8. .. 5.8 .82 1.8
February 17. 9.2 1.24 .94
May 4 6.9 ‘ .98 3.85

January 6. .. ...l . ‘ 9.4‘ 7.1 | 1.58‘ 5.2

January 13.. . 97| 7.9 1.67 6.6
January 17.. 9.8 8.0 | 1.58 7.0
February 8. . 5.9 1.7 .89 .56
February 1 7.3 4.6 1.40 | 4.0

March 3... 8.0 1 7.2 1.82 7.8

May 4... ... 5.5 ol el 13

|

Pecember 28 . il . 5. . 3.8

January 6. .. 4.3

January 17.. 5.0
February 8.. 0.18
February 17. 4.86

March 2..... 7.5
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Discharge measuremenis of canals in Umatilla River Valley, Oregon, in 190¢—Cont’d.

WILSON & CO.S CANAL, ECHO.

S . o " lyiaml Areaof  Gage  Dis-
Date. | Width| Soction. | height. ~charge.
Feet. Sq.ft. Feel. ‘ Sec.-ft.
February 8. . . il 7.6 4.6 2.72 | 4.2
T S 7.1 3.2 ‘ 1.58 I 2.6
ALLEN CANAL, ECHO.
1905.
December 28, . e iiiiaaiaas 10.2 ; 1% 1.24 14
January 5. ... ) 10.2 16 { 15| 13
January 17. . 10.3 6 1.25 12
March2. ... 9.7 [ 2.8
MAY 5. 07! 17 \ 1.15 29
ALLEN CANAL WASTEWAY, ECHO.
JAMUATY 5. . oo l 5.2 4.7 ( 0.75 [ 7.3
January 17a. 5.5 6.0 ... ... 10
February 9.. 5.2 3.7 .52 3.14
February 17. 3.6 2.2 .30 47
March2.. ... 3.5 2.4 .28 44
May5....... 3.6 2.5 | .20 7
January 5. ...l 14 14 [ 1.70 14
January 13. .. ... ... .8 14 | 1.70 ¢ 15
January 17.. 4 14 171 15
February 8. . 16 1.91 ¢ 20
February 17. 1 1.50 9.3
March2..... T 13 1.73 14
MY B 25 2.43 42
8.2 3.4 0.80 2.2
9.7 5.1 .98 4.33
2 12.4 23 1.58 54
HERMISTON CANAL, TERMISTON.
L — B -
1905. |
December 28. ... ... 15.3 4 I 1
1906. | | ;
January 15b__ .. . . ... .. P 15.4 - 11
February 16 ¢ .0 160 17 17
May 7. .l il 19.0 29, 39
1
BEITLE CANAL, HERMISTON.
My 7. il [ 3.7 { 1.8 ; 0.92 [ 1.4
OREGON LAND AND WATER COMPANYS CANAL, UMATILLA.
May 7. .. i 13.5 ’ 19 ’ .......... 44
November 25 . . .. i 4.8 4.1 ‘ ,,,,,,,,,, 13
o | L

a Measured above wasteway. b At headgate. ¢ Below headgate.
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Discharge measursmente of canals in Umatilla River Valley. Oregon, in 1906.—Cont’d.

BROWNELL CANAL, HERMISTON.

7 T | .
. s Area of Gage Dis-
Date. !Wldth'i section. | hcight. charge.
S . _ | P - 7
1905. , Feet. ‘ Sq. jt. 1 Feet. ‘ Sec.-ft.
December 20, .. ... ; 5 2.8 | 0.98 0.97
1906. ‘ \
January 15, . i ‘ 5 4.3 1.72 4.0
MAy 7. e ‘ 5 6. 4 \ 1,58 10
1.6 [ 0.31 0.79
2.0 | .30 1.0
8.4 ' U 15

WILLLOW CREEK DRAINAGE DBASIN.
DESCRIPTION OF BASIN.

This stream rises in the timbered foothills of the Blue Mountains
and flows northwestward into Columbia River near Arlington. Its
drainage area throughout is timberless, and is composed of high, rolling
table-lands used for the production of wheat and as range for cattle
and sheep. The creek is small but is subject to excessive and sudden
floods. In 1903 this stream was the scene of the disaster at Hepp-
ner, where over one hundred lives were lost from a sudden flood
lasting scarcely more than an hour. The waters of this stream are
used to some extent for irrigation in the immediate valley.

WILLOW CREEK NEAR ARLINGTON, OREG.

This station was established December 17, 1904, and was aban-
doned July 21, 1906, on account of poor conditions. It is located at
the wagon bridge at Rhea siding, 9 miles from Arlington, Oreg. The
station was maintained as a flood station and miscellaneous measure-
ments only are made during the summer season.

During 1906 the gage was read by G. R. Huff. The conditions at
this station and the bench marks are described in Water-Supply Paper
No. 178, page 202.

Discharge nicasurements of Willow C'reel: near Arlington, Oreg., in 1906.

Date. 1lydrographer. Width.| Area of ! Gage Dis-

section. - height. | charge.

February 7..... F.C.Dillard...... ... ... ..., (a)

February 28.... R S Hall.... .11 CoBs 5| 150 55
March 3i.... .. I'F. ¢ Dilard.. /1111010 s 26 107 (@ 207
April 19, . ... . J.C.Stevens.........o........... 23.5 41 1.12 32
June 9. . ..... R.S Halll.o ... ... ... 24.5 89 3.15 296
June9..... ... ... do

R LA E \

a Gage not read.
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Daily gage thghL wm feet, of Willow Creek near Arlington, Oreg., for 1906.

Day. Mar. Apr. (M&y )Junc [Jul; [; Day. [Mar Apr. fMay 'June [JLI}
. | _[ - . - ‘ e ——
Vo 152, 28 0.8 44 | L 1257 0.45] 2.4 f
20l Ul 27 % g9 | 12 45| 22,
3 L5 | 25 | .7l 365, L 115, .45| 2.0 °
4 152] 24 . ~“"1 E S Li ] a5 Ly |
5. 1.55) 223 | . 405 L1 5] L8
6oL I I T 11 45 16 |
7. L5 21 NN 11 45 LE L
Beiint ezl 20 1 6 a2 L1 45 L4 .
9.l C L7519 53] 3.0 L1 | s
10, L8 | LS 531 L1 5| 125!
(SRR s |l vr 5 9% Lo ‘ 6|12
12 175 16 526 1o 55| L2 -
1B L8 15 1 .45 26 90 .5 | L2 o
oo L8 | 1.4 S5 245 | .9 Y 6.7 | 1.15 ..
150 o] ras, a2yl lsT i mllllIIl e LT 6o L
Too . 135, 13 ' L4510 3.1 |

S

|
Nore.—Some ice March 12 and 13; discharge not corrected.

Rating table for Willow Creek near Arlington, Oreg., for 1906.

‘ Gage | Dis- | Gage ! Dis- %e , Dis- Gage . Dis- J Gage | Dis-
height. charge. |height., charge. | hug charge. height. charge. ' height. charge. \
— —_—— — — ﬁ{ - ’,*, —_— i"'_\l

Feet ‘ Sec.Ht. Feet. Sec.-ft. I Feet.  Sec.t. | Feet. | Sec.-ft. | Fect. | Sec.~ft.

0. 40 ‘ 10 [/ 1.20 ! 35 200 0 | 2so |55 /‘ 3.0 ‘ 421
0. 50 ! 12 ( 1.30 41 2.10 112 2,60 244 r 3.70 454 |
0.60 ! 14 1 140 8] 220 [ 12 3.00 265 3.80 489
0.70 16 1. 50 55 . 2.30 139 | 3.10 | 286 3.90 526 |

0. 80 19 L. 60 63 1 2.40 1 154 3.20 300 | 400 565

0. 90 2 | 170 | 72 2. 50 170 || 330 | 334 J‘ 500 965
100 25 1. 80 | 81 2,60 187 3.40 | 361 J 6. 00 1,365 |
1.10 30 ‘( 1.90 90 { 2.7 205 3.80 ) 360 1 7.00 1,765 |
i i 4 !

Norte.—The above table is applicable only for open-chanmnel conditions. Tt is based on 4 discharge
measurements made during 1906 and is not well defined.

1[onthly discharge of Willow (11’(L near Arlington, Orey., for 1906.

Discharge in second-fect. , .
Month. e _ _ __| Totalin

Maximum. Mxmmum Mean. acre-foet.

................................................... 625 m | 115 7,000
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 224 29 711 4,230
............................................. 1,640 0] 109 6,700
.................................... = 7 321 2 13,200

July 12 RN 32 190 2.1 920
The PETIOd. - -+ oo oo l .......... 32,100

NOTE —Values are rated as follows: May, approxxmate, remamder of period, fair.

JOHN DAY RIVER DRAINAGE BASIN.
JOHN DAY RIVER AT M’DONALI), OREG.

John Day River rises in the Blue Mountains in northeastern Oregon,
at an elevation of about 5,000 feet, and flows northward into Colum-
bia River. The lower 90 miles of the stream flows in a comparatively
deep canyon from which it is impracticable to take water for irriga-
tion. The surrounding country is rolling, timberless land, partly
cultivated and partly desert. The upper portions of the stream are
more broken and mountainous, and large areas are well timbered.
The river is fed by innumerable tributaries draining timbered moun-
tain slopes. The main stream is formed by the junction of three
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important streams called North, Middle, and South forks of John
Day River. The rainfall in the drainage area varies from 25 inches
on the headwaters to 9 inches at the mouth of the river.

The waters of the numerous mountain tributaries are used exten-
sively for irrigating small valleys, for mining, and for power purposes.
Irrigation is not practiced in the lower portion of the stream to any
considerable extent.

This station was established November 14, 1901. It is located at
the ferry at McDonald, 16 miles above the mouth of the river and 18
miles southwest of Arlington, Oreg. The conditions at the station
and the bench marks are described in Water-Supply Paper No. 178,
page 203, where are given also references to publications that contain
data for previous years.

Discharge measurements of John Day River at McDonald, Oreg., wn 1906.

' - Area of ! Gage Dis-
Date. Hydrographer. W 1dth'\ section. height. | charge.
)
Feet. Sg. ft. Feet. \ Sec.t.
February6..... 263 728 2.35 | 866
February 23.... 282 1,140 3.88 2,950
March 15. 273 910 3.10 1,710
April 2. . 319 2,050 6.70 10, 500
April 17. 314 1,640 5. 50 6,840
May 2.. 309 1,430 4.70 4,760
June 8.........01... 322 1,860 6.16 8,670
July 6.... .. 278 797 2.69 1,240
November 23... 268 624 1.97 495
1

Daily gage height, in feet, of Johm Day River at McDonald, Oreg., for 1906.

Day. Jan. ! Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.: Oct. | Nov.| Dec.
| J |
I
1ol 1.80 | 2.40| 3.80| 7.50| 4.70| 6.98| 3.22 1551 1.45| 1.5C 1.75} 1.70
P 1.90 | 2.52| 3.55) 6.72| 4.68| 6.48| 3.08| 1.55| 1.45| 1.55| 1.75| 1.80
B 1.85] 2.58| 3.25| 6.05| 462 6,20 2,98 1.55} 1.40| 1.55| 1.75| 1.80
F: D 1.78 | 2.42| 3.15| 545 458 6,10 2.8 1,50 | 1.40 1.5 1.756] 1.85
S 1.80 | 2.42| 3.10| 535| 4.52| 6.78| 278 i 1.50 | 1.40} 1.55| 1.75| 1.85
[, 1.85 | 2.35| 3.10| 545 4.55| 6.82 | 2.68| 1.50| 1.40| 1.55| 1.75| 1.92
Y, 1.8 | 2.35| 3.05| 560, 435 6.55| 2.60 | 1.50 | 1.40| 1.55| 1.72| 1.95
b 1,90 2.30}) 3.15) 6.00 415, 6.15) 2.50 1.50| 1.40) 1.55| 1.82} 2.00
[ 1.85| 220 3.75; 592’ 4.05| 580 | 2.48 1.45| 1.40| 1.60| 1.85| 2.00
100l 1.90 | 2,151 4.15| 590, 3.98| 570 2.42| 1.45| 1.35]| 1.60| 1.85| 2.10
1§ D 1.90 | 2.20§ 4.50| 585| 3.92| 5.45| 2.42| 1.45| 1.35| 1.60| 1.85! 2.20
120 ... .. 1.90 | 2.18 425 5551 3.98! 525 2.32 .45 1.40 | 1.60| 1.92{ 2.20
1o 1. 2,121 475 525 3.98 505] 2.28 1.45| 1.40 1.60] 2.00| 2.15
Moo 1.90 0 2,12 3.40 | 505 | 4.00) 495 2,20 1.40; 1.45% 1.60| 1.95| 2.18
5 S . 1,90 { 2.20) 3.15| 500| 3.80) 472| 2.12| 1.82 | 1.45] 1.60} 2.00 | 2.28
6. .o L ’ 200 2.20| 3.10| 512 3.70] 4.55| 2.05| 1.8 | 1.45 ) 1.60| 1.95| 2.20
o 2.00] 2.20| 3.00| 535] 3.80 | 4.60| 2.00| 1.70| 152} 1.60| 200, 2.15
8. 2,10 | 2281 2.90; 560! 3.65' 4.72| 2.00 1.65| 1.65| 1.60| 2.40 ! 2.10
19 i 2,301 230 2.95] 535| 3.50"' 450! 1.92| 1.60! 1.75| L65! 2.30 2.00
200 i 2.18 | 3.35| 3.00 ] 5.12| 3.40, 4.715 1.90 1. 60 1.75] 1.65| 2.22| 2.10
1
P 2.10 | 3.8 | 3.00| 510, 3.281 400| 1.90| 1.50| 1.70| 1.70( 2.20| 2.10
220 . 2,05 3.70 | 3.00| 5.25| 3.25; 3.83| 1.85 1.50 | 1.70 .70 | 2.10{ 2.20
23 !'200] 88| 3.35| 560| 3.30| 3.78 | 1.80| 1.50 | 1.70 | L.70 | 2.00 |2.25
24 | 2.25] 3.50) 4.55] 560( 3.40) 3.60| 1.80| 1.45  1.65| 1.70| 2.00, 2.55
25, L. 2,60 | 3.25| 505 550 3.40) 3.50 | 1.75] 1.45| 1.60 ] 1.75] 2.10} 2.68
2. 2.95) 3.20) 6.55] 535! 3.30 ’ 3.40 ) 1.70) 1.45} 1.60| 1.75) 2.00| 2.75
27, i 292 3.10| 6.40| 5.22 ’ 3.40 ) 3.451 1.70) L45| 160} 1.75| 195, 3.60
28l L. 2.8 | 3.10| 6.55| 500! 3.40| 3.30 165 1.48 | 1.60| 1.75| 1.90 4.10
29, iiain 2.58 |....... 6.30] 4.8 3.5 ] 3.35| 1.60| 1.50 1.60] 1.75| 1.95] 3.75
30 e 2.50 [....... 6.10| 4.72| 3.50| 3.40| 1.60| 1.50| 1.60| L75| 1.90| 3.45
21 D 2.42 0 ..., 6.50 ....... 7.85 |.cooeen .60 1.50|....... 1.75 ..., 3.25
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Rating table for John Day River at McDonald, Oreg., for 1906.

Gage Dis- Gage ' Dis- ‘ Gage [ Dis- Gage Dis- Gage Dis- |
height. | charge. || height. ‘ charge. | height.} charge. 1 height. | charge. || height. | charge. !
. Feet. | Secft. || Feet. Sec-ft. | Feet. | Sec.-fl. [‘ Feet. | Sec.-ft Feet. | Sec.-ft.
" 100 60 ( 2.00 540 } 3.00 1,615 5 3.90 3,050 5. 60 7.050

1.10 85 2.10 625 3.10 1,750 ‘ 4.00 3,240 5.80 7,590
‘ 1.20 115§ 2.20 715 3.20 | 1,800 | 4.20 3,650 6.00 8,150
| 1.30 145 % 2.30 . 810 3.30 2,035 7 4.40 4,090 6.20 8,710

1.40 180 2.40 | 910 ’ 3.40 2,185 | 4.60 4,550 6.40 9,290
| 1,50 220 2.50 ' 1,015 3.50 | 2,345 1 4.8 5,020 6. 60 9,880
| 1io | 205 . 260 1125 | 3.0 | 2515 . 500 | 5500 | 6.8 |10/480 |
| L70 320 ‘l 2.70 ‘ 1,240 3.70 2,690 | 5.20 6,000 I 7.00 11,100
1,80 385 1] 2.80 1,360 3.80 2,870 | 5.40 6,520 { 8.00 | 14,310 (

1.90 . 460 2.90 1,485 |

| i I }

Note.—The above table is applicable only for open-channel conditions. Tt is based on discharge
measurements made during 1905-6 and is well defined below gage height 6.0 feet.

Monthly discharge of John Day River at McDonald, Oreg.. for 1906,

[Drainage area, 7,800 square miles.]

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

Month. ——— otalin | .~ — .
acre-feet. - i

Maximum. | Minimum. | Mean. Sseg.. ffl'ﬂgfr Ii)glc’ﬁgs{n
January. ... .. 1,530 372 672 41,300 0.086 0.10
February A 3,010 643 1,280 71,100 . 164 17
arch - 9,730 1,480 3,820 235,000 . 490 . 56
April.. o 12,700 4,830 6,860 408,000 .879 .98
May B 13,860 1,960 3,390 208,000 . 435 .50
June 11,000 2,040 5.560 331,000 L713 .80
July 1.920 265 760 46,700 .097 J11
August 445 180 236 14, 500 030 03
September 352 162 234 13,900 030 03
October - 352 242 288 17,700 037 04
Novémber. . . 910 352 506 30,100 . 065 .07
December. ... _..........._...... 3,440 320 969 59,600 .124 .14
Theyear. ... ........... .. ‘ 13,800 162 2,050 | 1,480,000 . 262 3.53

NoTE.—Values are rated as excellent.

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in John Day
River drainage basin in 1906: .

Canyon Creek at Canyon City, Oreg.—The reference point is a cross
cut in the top of a cap of a bent on the right bank downstream side of
the highway bridge.

July 2, width, 27 {cet; area, 22 square feel; gage height, —8.00 feet; discharge, 50
second-feet.

Rock Creek at Rockereek, Oreg.—Rockereek is a station on the Ore-
gon Railroad and Navigation Company’s Condon branch, 6 miles
above the mouth of the creek. Measurements are made at a high-
way biidge near the railway station. The reference point is on top
of the frst projecting beam from the left bank on upstream side of
the brid re: elevation, 15 feet above the datum of the assumed gage.

Februaiv 6. vadth, 24 feet; area, 33 square feet; gage height, 5.67 feet; discharge,
35 second 1cct

February 23 width, 40 feet: area. 62 square feet; gage height, 6.48 feet; discharge,
122 second-1 . 1.

March [6. width, 30 feet; area, 53 square feet; gage height, 6.07 feet; discharge, 87
second-feet.
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DESCIIUTES RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Deschutes River and its tributaries drain the eastern slope of the
Cascade Mountains in Oregon. The main stream flows northward
parallel to this range and empties into Columbia River 15 miles
above The Dalles. Its drainage area may be divided into two parts:
The tributaries from the west drain the timbered slopes of the Cas-
cade Range; those from the east drain the timberless areas of high
table-lands which are devoted largely to the production of wheat
and to ranges for sheep and cattle. The soil throughout is composed
of disintegrated lava rock, interlaid with porous lava and basalt, a
fact which no doubt accounts for the remarkable constancy in the
flow of this river and its tributaries from the west. The maximum
discharge is only about four times the minimum. The stream is
therefore the most valuable in the State. Its power possibilities
are phenomenal, and its upper portions furnish an abundance of
water for the irrigation of the fertile table-lands. TIts principal
tributaries are West Fork, Tumalo Creek, Squaw Creek, Crooked
River, Metolius River, Warm Springs, and White River, all of which
are used for irrigation, power, and logging purposes.

DESCHUTES RIVER NEAR LAVA, OREG.

This station was established February 17, 1905, about 1 mile north
of Lava, Oreg. The conditions at this station and the bench marks
are described in Water-Supply Paper No. 178, page 212.

Discharge measurements of Deschutes River near Lava. Oreg., in 1906.

; N g ; Arvea of Gage Dis-
Date. Hydrographer. Width. section. | height. | charge.
Feet. | 8q.ft. | Feet. Sec.ft.
56. 5 181 6.21 317
66. 5 231 6. 96 422
67.0 248 7.15 485
56.0 215 6.94 413
61.0 210 | - 6.67 368

Jan. | Feb. | Mar. l Apr. | May. ‘ June. | July.| Aug. | Sept. | Oct. | Nov. | Dec,
- - - [ — e e -—_—
5.4 5.7 5.3 5.6 1 7.0 6.65 | 6.45' 5.5 5.2 5.151 5.1 5.45
535 | 5.7 5.2 56 1 6.9 6.6 6.4 5.5 515 515, 5.1 5.35
5.351 5.7 5251 5.65| 6.9 6.7 6.3 5.5 515] 515] 5.1 5.4
5.35| 5.5 | 5.2 5.6 6.9 6.65 6.3 5.5 515 5615} 5.1 5.45
5.45 . 5.45 i 5.25| 5.7 6.95 ‘ 6.6 6.35| 55 515 515| 5.2 ‘ 5.45
5.5 5.4 1 52 585 7.0 6.85| 6.35| 5.45| 5.15| 515 53 5.4
5.5 5.4 5.2 6.0 7.05 | 7.0 6.35| 545! 515 515] 53 | 5.4
5.5 5.45 5.3 6.1 7.1 7.0 6.35 5,451 515 | 5.15] 4351 5.45
5.5 5.4 525 6,16 7.15 7.05| 6.35, 5.4 5.2 5.1 5.55 . 5.45
5.5 5.356 5.2 6.2 715 1.1 6.3 é 5.4 5.2 5.1 5.65 . 5.4
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Daily gage height. in feet, of Deschutes River near Lava, Oreg., for 1906—Continued.

‘ ‘ ‘

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

[ . ‘ \ |

56 53 535 6.25] 7151 7.15 6.2 | 54 | 525 51 | 56 | 5.4

56 525 565 6.25| 715 7.0 62 55 ' 52 513| 555 57

56 515 575 6.2 | 7.2 6.95 6.2 | 545 53 « 515| 50 | 5.4

56 51 55 625 7.25 6.8 6.2 ! 54 . 53 52 | 5551 53
5.6 515 55 635 7.35 .85 6.15, 54 J 535 5.2 | 5.55; 5.45

H ]

575 515 55 65 | 133 68 615 54 53 ' 52 | 5651 5.4
575, 5.1 535 665! 7.35 685 61 58 53 53 | 59 | 535

5.8 . 515 55 6.82| 7.4 | 6.8 61 53 53 53 | 59 | 54
57 | 565 55 69 | 735 68 61 53 53 | 53 | 59 | 545

3.85| 5.4 55 6.9 | 7.1 | 675 595, 53 525| 525| 585 5.5
5.6 53 55 695 695 6.7 . 595] 53 | 52 | 52 | 58| 565

. 5. 5.35, 555, 7.05| 6.8 | 66 , 58| 53 | 52 | 52 | 58 ' 5