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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
HyprocraPHIC BRANCH,
Washington, D. C., April 14, 1905.
Sir: I transmit herewith the manuscript of Part X of a series of
twelve papers which compose the Report of Progress of Stream Meas-
urements for the Calendar Year 1904, Parts I to VI of this report
contain the results of the data collected in the territory east of Missis-
“sippi River. Parts VII to XII are devoted to the data collected in the
territory west of Mississippi River. _ ’
The larger part of the original data for this report was collected
under the direction of Messrs. M. C. Hinderlider, G. L. Swendsen, and
A. E. Chandler. Mr. Hinderlider had charge of the operations in
Colorado and eastern Utah. He was assisted by R. I. Meeker and
Howard S. Reed. Mr. Swendsen had charge of the work in the
vicinity of Great Salt Lake, and was assisted by W. D. Beers, Caleb
Tanner, and W. G. Swendsen. Mr. Chandler carried on the investi-
gations in Nevada, and was assisted by W. ‘A. Wolfe and J. T. Shaw.
A limited amount of the data submitted herewith was collected under
the direction of other hydrogjrphers, as noted in the lict of acknowl-
edgments. The assembling of the data and the preparation for publi-
cation were done under the di{'ection of John C. Hoyt, who has been
agsisted by R. H. Bolster, Robert Follanshee, Willis E. Hall, and A. H.
Horton.
I request that this manuscript be published as one of the series of
Water-Supply and Irrigation Papers.
Very respectfully, 1
. F. H. NewgLL, Chief Engincer.
Hon. Crarres D. WALCOTTl
1 Divector United States Geological Survey.






PROGRESS REPORT OF STREAM MEASUREMENTS
FOR THE CALENDAR YEAR 1904.

PART X.

By M. C. HINDERLIDER, G. L. SwenDsEN, and A. E. CHANDLER.

INTRODUCTION.

The hydrographic work of the United States Geological Survey
includes the collection of facts concerning, and the study of conditions
affecting the hehavior of water from the time it reaches the earth as
rain or snow until it joins the oceans or great navigable rivers. These
investigations became a distinct feature of the work of the Survey in
the fall of 1888, when an instruction camp was established at Embudo,
N. Mex. Since that date the work has been continually and gradually
extended as larger funds became available. The first distinctive
appropriation for gaging streams was made by the act of August 18,
1894, which contained an item of $12,500, ‘ for gaging the streams
and determrining the water supply of the United States, including the
investigation of underground currents and artesian wells in the arid
and semiarid section.” (Digest of Appropriations for 1895, p. 270.)

Since that time a similar act has been passed each year and the
appropriations have gradually increased, as shown in the following
table:

Annual appropriations for hydrographic surveys.

Year ending June 30, 1895 . . . L iiieiciieeaaeas $12, 500
Year ending June 30, 1896 . . ... ... .l iieaacaaa 20, 000
Year ending June 30, 1897 . . . L iiiiiiiiiiieceicaann 50, 000
Year ending June 30, 1898 . . . .. o iiieeeiieaccceenan veeeae 50, 000
Year ending June 80, 1899 . . ... ... _o.o.... e memeaeeananan 50, 000
Year ending June 30, 1900 . .. ... ... i icecieaicieaann- 50, 000
Year ending June 30, 1901 . i iiiieceeaeaas 100, 000
Year ending June 30, 1902 - . i cccceaaaaa- 100, 000
Year ending June 30, 1908 .. . i iicceeciiecnaans 200, 000
Year ending June 30, 1904 ............. eeeeena- S R 200, 000
Year ending June 30, 1905 . L. oo iiieceiaceeiiaaaa, 200, 000
Year ending June 30, 1906 . .. .. ... ..ol iaceaaaaa 200, 000
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The chief feature of the work of the hydrographic civision is the
systematic study of the flow.of the surface waters and the conditions
affecting the same. In this connection other information that may be
of use to the engineer or others in hydrographic studies, such as river
profiles, duration and extent of damage by floods, water-power data,
ete., is collected. Furthermore, the work has been so directed that
the information collected will be of direct value in the commercial and
agricultural development of the country.

As a result of the increased appropriations since June 30, 1902, the
work has been largely extended and thoroughly systemized. The
various States have been grouped into districts, each of which is under
the supervision of a district hydrographer who, with a corps of assist-
ants, devotes his whole time to the study of the hydrographic resources
of his district.

The methods used in the collection of these data and in their prepa-
ration for publication are given in detail in Water-Supgly Pape1 No.
94. (Hydrographic Manual, U. S. Geol. Survey.)

The general plan of stream gaging which has been developed is to
obtain eventually data in regard to the flow of all the important streams
in the United States. With this in view gaging stations are estab-
lished at points where the data will be of greatest comrercial value.
At these stations discharge measurements are taken from time to time
at typical river stages, and the daily surface fluctuation is obtained by
means of gage readings. From these two factors it is possible to
estimate both the total flow and its distribution through the period of
observations. ‘

The selection of the site for a gaging station and the length of time
the station is maintained depend largely upon the needs of each local-
ity. If the stream is to be used for water power, special efforts are
made to obtain information concerning the low-water flow. If water
is to be stored, the high waters are given special attention. In all sec-
tions certain permanent stations are maintained for general statistical
purposes to show the conditions which exist through long periods.
They also act as primary stations, and are used in connection with
short series of measurements to determine the flow in particular por-
tions of the drainage basin.

Gaging stations are divided into two genelal classes: First, current-
meter stations; and second, weir stations. The former class is sub-
divided as to location into bridge, cablé, boat, and wading stations.
Fig. 1 shows a cable station with car, tag-line, inclined gage, ete. In
addition to the bridge, cable, or boat, the equipment of a current-meter
gaging station consists in a gage for determining the dail fluctuations
of the water surface, bench marks to which the zero cf the gage is
referred, and permanent marks on the bridge or a tagged line indica-
ting the points of measurement. Where the current is swift some appli-
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ance—generally a secondary cable—is necessary to hold the meter in
position below the surface.

Gaging stations are generally located at bridges if the ch~nnel condi-
tions are satisfactory, as from them the meter can be easily manipu-
lated, and the cost of the equipment is comparatively small. The
stations are located as far as possible at points where the channel is
straight, both above and below the gaging section, and where there
are no cross currents, backwater, or boils. The bed of the stream
should be as clear as possible from large projections and of a perma-
nent character. The banks should be high, and should overflow at
high stages only. Great care is taken in the selection and equipment
of gaging stations, in order that the data may have the required degree
of accuracy.

On many of the larger rivers where water power is developed by
dams estimates of flow are obtained by observing the head on the crest
and using a weir formula. On the smaller streams sharp-crested
weirs are in some cases erected. '

F1G. 1.—Cable station, showing section of river, car, gage, ete.

The principal instrument used in stream-measurement work is the
current meter, by which the velocity of the flow of water is deter-
mined. After years of experience the Survey has adopted the Price
current meter for general work. This meter, as is shown on PIL 11,
is made in two sizes, known as the large and small Price. The small
Price has been largely developed by the officers of the Survey, using
the Price acoustic meter as a basis.

A discharge measurement is the determination of the quantity of
water flowing past a certain point at a given time. This quantity is
the product of two factors: (1) The mean velocity, which is the func-
tion of the cross section, surface slope, wetted perimeter, and rough-
ness of bed; (2) the area, which depends upon the permanency of the
bed and the fluctuations of the surface, which govern the depth.

In making the measurement an arbitrary number of pcints are laid
off perpendicular to the thread of the stream (see fig. 1). These points
are usually at regular intervals varying from 2 to 20 feet, depending
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upon the size and conditions of the stream. They are known as meas-
uring points, and at them the observed data, the velocities, and sound-
ings are taken. The perpendiculars dropped from the measuring
points divide the gaging section into strips, and for each strip or pair
of strips the mean velocity, area, and discharge are determined inde-
pendently; thus conditions existing in one part of the stream are not
distributed to parts where they do not apply.

The methods of obtaining velocity with the current meters which
are in general use may be grouped into three classes: Single point,
multiple point, and integration.

The single-point method consists in holding the meter either at the
depth of the thread of mean velocity, or at an arbitrery depth, for
which the coefficient for reducing to mean velocity hes been deter-
mined. Extensive experiments by vertical velocity-curves show that
the thread of mean velocity lies at from 0.5 to 0.7 of tke total depth.
In general practice the thread of mean velocity is considered to be at
0.6 depth, and it.is at this depth that the meter is held in the majority
of the measurements, this being known as the six-tenth depth method.
Itis found by a large number of vertical velocity-curve measurements,
taken on various streams and under various conditions, that the
coeflicient for reducing the velocity obtained at six-tenths depth to
mean velocity is practically unity, ranging, in a series of 910 meas-
urements made at 39 gaging stations, between 0.94 and 1.04, with
a mean for the 910 observations of 1.00. In the other principal
single-point method the meter is held near the surface, usually 1
foot below, or low enough to be out of the action of the wind or other
disturbing influences. This is known as the subsurface method. The
coefficient for reducing the velocities taken at the subsurfae¢ has been
found by repeated experiments with vertical velocity-curves to be from
0.85 to 0.95, depending upon the depth of the stream and velocity
and channel conditions. This method is specially adapted for flood
measurements, or when the velocity is so great that the meter can not
be kept at 0.6 depth.

The three principal multiple-point methods in general use are: The
vertical velocity-curve; top and bottom; and top, bottom, and mid
depth. In the vertical velocity-curve method a series of velocity
determinations are taken in the vertical at regular intervals, usually
from 0.5 to 1 foot apart. By plotting these velocities as abscissas and
their depths as ordinates, and drawing a smooth curve through these
points, the vertical velocity-curve is produced, which shows the
change in velocity from the surface to the bottom of the stream. The
_mean velocily in the vertical is then obtained by dividing the depth
into the area bounded by this mean velocity-curve and the initial line.
Owing to the length of time it takes to make these measurements, they
are seldom used except for determining coefficients fcr purposes of
comparison, and for measurements under ice.
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In the second multiple-point method the meter is held from 0.5 to 1
foot below the surface and about 0.5 foot above the bottom, and the
mean of the velocities at these two points is taken as the me~n velocity
for that vertical. This method is not well adapted for gereral work,
as the roughness of the bottom disturbs the velocity at that point.
For shallow streams with comparatively smooth beds good results are
obtained by this method. In the third multiple-point rethod the
meter is held at mid depth, at' 0.5 foot below the surface and at 0.5 foot
above the bottom, and the mean velocity is determined by dividing the
sum of the top velocity, twice the mid-depth velocity, and the bottom
velocity, by 4.

The vertical-integration method consists in moving the meter at a
slow, uniform speed from the surface to the bottom and back again to
the surface. The number of revolutions and the time taken in the
operation is noted, and the mean velocity is found by dividing the
number of revolutions by the number of seconds taken in the run.
This method has the advantage in that the velocity at each point of
the vertical is measured twice. It is well adapted for me-~surements
under ice and as a check on the point methods.

The area, which is the other factor for determmmg the discharge of
the stream, depends upon the stage of the river, which is taken on a
gage, and the general contour of the bed of the stream, which is found
by sounding. The soundings are usually taken at each measuring -
point at the time of the discharge measurement, either by using the
meter and cable or by a special sounding line or rod. For stations
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 measurements, and from them any change which may
have taken place in the bed of the stream can be detected. They are
also used for obtaining the area for use in computations of high-water
measurements, as accurate soundings are hard to obtain at Figh stages.

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

The volume of water flowing in a stream is known as run-off. In
expressing it various units are used, depending upon the kind of work
for which the data are needed. Those used in this report are *“second-
feet,” ‘“acre-feet,” “‘run-off per square-mile,” and ** run- oﬁ' in depth
in inches,” and may be defined as follows:

*“Second-foot” 1s an abbreviation for cubic foot per second, and is
the body of water flowing in a stream 1 foot wide, 1 foot deep, at a
rate Of, 1 foot per second.
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The *“acre-foot™ is the unit of capacity used in connection with stor-
age for irrigation work, and is equivalent to 43,560 cubic feet. It is
the quantity required to cover an acre to a depth of 1 foot. There
is a convenient relation between the second-foot and tl = acre-foot; 1
second-foot flowing for twenty-four hours will deliver 86,400 cubic
feet, which equals 1.9835 acre-feet, or, approximately, 2 acre-feet.

The expression *‘ second-feet per square mile” mean« the average
number of cubic feet of water flowing each second from every square
mile of drainage area on the assumption that the run-of® is uniformly
distributed '

*Depth in inches ” means the depth of water in inches that would
have covered the drainage area, uniformly distributed, if all the water
could have accumulated on the surface. This quantity is used for
comparing run-off with rainfall, which quantity is usmally given in
depth in inches.

It should be noticed that ‘‘acre-feet” and ‘‘ depth in inches” repre-
sent the actual quantities of water which are produced during the
periods in question, while ‘‘second-feet,” on the contrary, is merely
a rate of flow per second.

The base data for computing the daily gage heights and the daily
discharge of a stream are the various discharge measurements, of
which there should be sufficient number to cover the range of stage.
The fundamental laws upon which these computations are based are
the following:

(1) The discharge will remain constant so long as the conditions at
or near the gaging station remain constant;

(2) Neglecting the change of slope due to the rise and -fall of the
stream, the discharge will be the same whenever the stream is at a
given stage; and

(3) The discharge is both a function of, and increases gradually
with, the gage heights. (2 and 3 depéend on 1.)

As the beds of many streams are changeable, the problem divides
itself into two classes: (1) Those of streams with permauent or practi-
cally permanent beds, and (2) those of streams with chengeable beds.
The base data and methods of obtaining them are the seme for either
class, and it is only in the computation of the mean daily flow that
different methods are necessary. ‘

In determining the daily discharge of streams with permanent beds,
the results of the discharge measurements are plotted on cross-section
paper, with gage heights as ordinates and discharges as abscissas.
- Through these points a smooth curve is drawn, which shows the dis-
charge for any gage height, and from which a rating tab'e is prepared.
The mean velocity and area determined for each discharge measure-
ment are also platted. Through these points the curves of mean

A}
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velocity and of area are drawn, and the rating curve is lsrgely deter-
mined. by taking the product of the mean velocity and the area at
various stages as determined by these curves. These curves of mean
velocity and area are of special value in determining the location
of the rating curwve for stages at which actual discharge moasurements
are not available and for extending the discharge curve outside the
- limits of the measurements. In the preparation of the rating table
the discharge for each tenth or half-tenth on the gage is found from
the curve. The first and second differences of these discharges are
then taken and adjusted according to the law that they shall either be
constant or increasing, never decreasing. The discharges in the table
are then changed in accordance with these adjusted differences. In
making up the station-rating curve, the individual discharoe measure-
ments and the conditions under which they were taken cre carefully
studied, in order that proper weight shall be given to each measure-
ment. Rating curves in general take the form of a parsbola, and as
a rule the high-water portion of the curve approaches a s*raight line.
For stations of permanent character, the results of the m=asurements
from year to year should be within 5 per cent of the curve, with the
exception of those taken during high water, when the probable error
may be as high as 10 per cent. '

The determination of the daily discharge of streams v7ith change-
able beds is difficult, and unless frequent discharge measurements
are made, the results obtained are only roughly approximate. For
streams with continually shifting beds, such as Colorado River and the
Rio Grande, discharge measurements are made every two or three
days, and the discharges for the intervening days are obtained by
interpolation, modified by the gage heights for these days. For sta-
tions with beds which shift slowly, or are only materially changed
during floods, station rating curves and tables can he prep~red for the
periods between changes, and satisfactory results can be obtained with
two or three measurements a month, providing measurements are
taken soon after the changes occur. .

In determining the flow for periods when the streams are frozen,
special rating curves and tables have to be prepared from measure-
ments taken nnder these conditions. The methods of constructing
these curves and tables are the same as for open sections. The dis-
- charge measurements, however, are taken either by integration in
verticals or by the vertical-velocity curve method, as sufficient experi-
ments have not been made on ice-covered streams to determine the
laws which govern the position of the thread of mean velceity.

The Report of Progress of Stream Measurements for the Calendar
Year 1904, of which this is Part X, is published in a seriex of twelve

IRR 133—056——2
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Water-Supply Papers, Nos. 124-135, inclusive, under the following
subtitles:

Part 1. Atlantic coast of New England drainage.

Part 2. Hudson, Passaic, Raritan, and Delaware River drainages.

Part 3. Susquehanna, Patapsco, Potomac, James, Roanoke, Cape Fear, and Yadkin
River drainages.

Part 4. Santee, Savannah, Ogeechee, Altamaha rivers, and Eastern Gulf of Mexico
drainage.

Part 5. Eastern Mississippi River drainage.

Part 6. Great Lakes and St. Lawrence River drainage.

Part 7. Hudson Bay, Minnesota, Wapsipinicon, Iowa, Des Moines, and Missouri
River drainages.

Part 8. Platte, Kangas, Meramec, Arkansas, and Red River drainages.

Part 9. Western Gulf of Mexico drainage.

Part 10. Colorado River and the Great Basin drainage.

Part 11. The Great Basin and Pacific Ocean drainage in Californie.

Part 12. Columbia River and Puget Sound drainage.

The territory covered by each paper is given in the subtitle, and
the larger drainages are, for convenience in arrangement, subdivided
into smaller ones, under which the data are arranged, ss far as prac-
ticable, geographically.

These papers contain the data that have been collected at the regular
gaging stations, the results of the computations based upon the obser-
vations and such other information that has heen collected that has a
direct bearing on these data, including, as far as practicable, descrip-
tions of the drainage areas and the streams draining them.

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

Description of station.

List of discharge measurements,

Gage height table.

Rating table.

. Table of estimated monthly and yearly discharges and run-off.

The descriptions of stations give, as far as possible, such general
facts about the locality and equipment as would enable the reader to
tind the station and use the same. They also give, as fer as possible,
a complete history of all the changes that have occurred since the
establishment of the station that would be factors in v<ing the data
collected.

The discharge measurement table gives the results of the discharge
measurements made during the year. This includes the date, the
hydrographer’s name, the gage height, and the discharge in second-
feet.

The table of daily gage heights gives for each day the mean height
of the surface of the river as found from the mean of the gage read-
ings taken on that day. At most of the stations the grge is read in
the morning and in the evening.

Al .
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The rating table gives discharges in second-feet corrrsponding to
each stage of the river as given by the gage heights.

In the table of estimated run-off the column headed ‘‘ Maximum ”
gives the mean flow for the day when the mean gage height was the
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. Lil-ewise in the
column of *‘ Minimum ” the quantity given is the mean flow for the
day when the mean gage height was lowest. The col'mn headed
““Mean ” gives the average flow for each second during the month.
Upon this mean the computations for the three remaining columns
which are defined on pages 15-16 are based.

In the computations for the tables of this report the following
general and special rules have been used:

Fundamental rules for computation.

1. The highest degree of precision consistent with the rational ure of time and
money iy imperative. '

2. All items of computation should, in general, be expressed by at least two and
by not more than four significant figures.

3. Any measurement in a vertical velocity, mean velocity, or discharee curve whose
per cent of error is 5 times the average per cent error of all the other measurements
should be rejected.

4. In reducing the number of significant figures, or the number of decimal places,
by dropping the last figure, the following rules apply:

(a) When the figure in the place to be rejected is less than 5, drop it without
changing the preceding figure. Example: 1,827.4 becomes 1,827,

(b) When the figure in the place to be rejected is greater than 5, drop it and
increase the preceding figure by 1. Example: 1,827.6 becomes 1,828 -

{c) When the figure in the place to be rejected is 5, and it is preceled by an even
figure, drop the 5. Example: 1,828.5 becomes 1,828.

(d) When the figure in the place to be rejected is 5, and it is precaded by an odd
figure, drop ‘the 5 and increase the preceding figure by 1. Example: ‘1,827 .5 becomes
1,828.

5. In constructing and applying rating tables a maximum limit of one-half per
cent error should seldom be exceeded.

Special rules for computation.

1. Rating tables are to be constructed as close as the data upon which they are
based will warrant. No decimals are to be used when the discharge is over 50
second-feet.

2. Dailydischarges shall be applied directly to the gage heights as they are tabulated.

3. Monthly means are to be carried out to one decimal place whe~ the quantities
are below 100 second-feet. Between 100 and 10,000 second-feet, the last figure in the
monthly mean shall be a significant figure. This also applies to the yearly mean.

4. Second-feet per square mile and depth in inches for the individu=l months shall
be carried out at least to three significant figures, except in the case of decimals,
where the first significant figure is preceded by one or more naught~ (0), when the
quantity shall be carried out to two significant figures. Example: 1.25; .125; .012;
.0012. The yearly means for these quantities are always to be exgpressed in three
significant figures and at least two decimal places.
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The results of the stream measurements made during previous years
by the United States Geological Survey can be found in the following
Survey publications. A detailed index of these reports (from 1888—
1903) is given in Water-Supply Paper No. 119.

1888. Tenth Annual Report, Part II.
1889. Eleventh Annual Report, Part II.
1890. Twelfth Annual Report, Part II.
1891. Thirteenth Annual Report, Part IIL.
1892. Fourteenth Annual Report, Part II.
1893. Bulletin No. 131.
1894. Bulletin No. 131; Sixteenth Annual Report, Part II.
1895. Bulletin No. 140.
1896. Water-Supply Paper No. 11; Eighteenth Annual Report, Part IV.
1897. Water-Supply Papers Nos. 15 and 16; Nineteenth Annual Report,
Part IV.
1898. Water-Supply Papers Nos. 27 and 28; Twentieth Annual Report,
Part IV.
1899. Water-Supply Papers Nos. 35 to 39, inclusive; Twenty-first Annual
Report, Part IV.
1900. Water-Supply Papers Nos. 47 to 52, inclusive; Twenty-Second Annual
Report, Part I'V.
1901. East of Mississippi River, Water-Supply Papers Nos. 65 and 75.
West of Mississippi River, Water-Supply Papers Nos. 6% and 75.
1902. East of Mississippi River, Water-Supply Papers Nos. 82 and 83.
West of Mississippi River, Water-Supply Papers Nos. 8+ and 85.
1903. East of Mississippi River, Water-Supply Papers Nos. 97 and 98.
West of Mississippi River, Water-Supply Papers Nos. 97 and 100.
1904. East of Mississippi River, Water-Supply Papers Nos. 124 to 129, inclusive.
West of Mississippi River, Water-Supply Papers Nos. 130 to 135, inclusive.

A limited number of these are for free distribution, atd as long as
the supply lasts they may be obtained by application to the Director
United States Geological Survey or to members of Congress. Other
copies are filed with the Superintendent of Public Documents, Wash-
ington, D. C., from whom they may be had at prices little above cost.
Copies of Government publications are, as a rule, furnished to the
public libraries in our large cities, where they may be consulted by
those interested.

COOPERATION AND ACKNOWLEDGMEI'TS.

Most of the measurements presented in this paper have been obtained
through local hydrographers. Acknowledgment is extended to other
persons and corporations who have assisted local hydrographers or
have cooperated in any way, either by furnishing records of the height
of water or by assisting in transportation.

The following list, arranged alphabetically by States, gives the
names of the resident hydrographers and others who have assisted in
furnishing and preparing the data contained in this repert:
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Arizona.—District hydrographers, C. G. Williams and W. A. Faris-, ¢ assisted by
W. Richinsg, O. Richins, R. H. Ross, and H. R. Fry.

California.—The hydrographic work of the United States Geological Survey in Cali-
fornia has been carried on in cooperation with the State, in accorda~ce with an act
of the State legislature approved March 16, 1903, which is in substance as follows:

““The State board of examiners are hereby empowered to enter into contracts with
the Director of the United States Geological Survey for the purpose of making topo-
graphic maps to the extent of twenty thousand dollars; also for the purpose of gag-
ing streams, surveying reservoir sites and canal locations, for the conservation and
utilization of the flood or storm waters of the State to the extent of f*teen thousand
dollars,” etc.

The State board of examiners is composed of the following members, viz: George
C. Pardee, governor; C. F. Curry, secretary of State; U. 8. Webb, attorney-general;
Walter 8. Mellick, secretary.

Although the portion of the bill referring to hydrographic work provides for mak-
ing surveys of reservoir sites and canal locations none of the State raoney has been
expended for this purpose; the Geological Survey has made these ir vestigations on
Putah Creek, Sacramento River, Pit River and tributaries, Owens Eiver, and Colo-
rado River, and has paid the entire expense from its own funds.

The State appropriation, $7,500 of which became available July 1, 1903, has been
used exclusively for gathering general stream-flow data; the Survey also appertioned
$10,400 for the same purpose for the fiscal year beginning July 1, 1903. At this
time 28 gaging stations were being maintained in California; othe- stations were
added, and on December 31, 1903, 56 stations were being maintained. The data
being accumulated for each of these stations has a specific value in connection with
the future development of the resources of the State. The information will be inval-
uable in designing and making estimates of cost for storage, irrigation, power, and
drainage works, and for use in litigation.

The work in the western and southern portions of California was vuder the direc-
tion of the supervising engineer, J. B. Lippincott, b assisted by hydrographers Samuel
G. Bennett and W. B. Clapp. Acknowledgments are also due to the following indi-
viduals and corporations for assistance rendered and data furnished: To the Kern
County I'and Company, through A. K. Warren, engineer in charge of water measure-
ments, for the record of Kern River; to the city of Santa Barbara for cooperation in
gaging Santa Ynez River and Mono Creek; to the Southern Pacific Railway Company
through its chief engineer, William Hood, for river stage records of San Joaquin
River at Herndon, Cal., and King River at Kingsburg, and for transportation fur-
nished supervising engineer and assistants; and to the officials of the Santa Fe Route
for transportation furnished to the supervising engineer and assistant~.

The work in the extreme eastern portion of California was carried on under the
direction of L. H. Taylor, ¢ engineer, United States Geological Survey, and A. E.
Chandler, State engineer of Nevada, assisted by W. A. Wolf, J. T. Shaw, R. A. Craig,
O. ¥. Heizer, and L. A. Woolley. Acknowledgment is due to the £outhern Pacific

‘Railway Company, for transportation furnished the district hydrographers and
asgistants.

Colorado.—District and resident hydrographer, M. C. Hinderlider;¢ assisted by
R. I. Meeker, assistant engineer; Oro McDermith, William A. Larab, George B.
Monk, L. E. Foster, hydrographers; and Melvin Beeson, Thomas E. Brick, Theo-
dore Tobish, and F. L. Meeker, office assistants. Acknowledgmerts are due the
Denver and Rio Grande; Colorado and Southern; Burlington and Missouri River;

aOffice, Phoenix, Arizona.

b Office, 1108 Braly Building, Los Angeles, California.

¢ Office, Hazen, Nevada.

daOffice, Chamber of Commerce Building, Denver, Colorado.
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Union Pacific; Rio Grande Southern; and Atchison, Topeka and Santa Fe railroads
for free transportation for hydrographers over their lines.

Idaho.—District engineer, D. W. Ross,¢ assisted by Fred Stockton, William G.
Davies, and J. B. Bond.

Nevada.—The hydrographic work in this section has been carried on in coopera-
tion with the State by L. H. Taylor,? engineer, United States Geological Survey,
and A. E. Chandler, State engineer, assisted by W. A. Wolf, J. T. Shaw, R. A.
Craig, O. F. Heizer, H. H. Church, and L. A. Woolley. Acknowledgment is due to
the Southern Pacific Railway Company for transportation furnished the district
hydrographers and assistants and also to the San Pedro, Los Angeles and Salt Lake
Railroad Company for transportation furnished the State engineer.

New Mexico.—The hydrographic work in the northern portion of this Territory
was carried on under the direction of the district hydrographer, M. C. Hinderlider, ¢
assisted as follows: The work in the north-central portion was in charge of George
B. Monk; that in the extreme eastern portion was in charge of W. G. Russell; while
the work in the northwestern portion was in charge of Robert C. Prewitt. For
many favors and courtesies in the form of free accommodations to hydrographers '
and for assistance in securing records of flow on Mora River, acknowledgments are
due D. C. Duel, Hugh Loudon, and J. J. Baer, of Lacueva, N. Mex.; also to James
D. Hand, of Las Alamos, N. Mex., for similar favors. Transportation in the form of
an dnnual pass was furnished George B. Monk by the Denver and Rio Grande Rail-
road, and to W. G. Russell by the Chicago, Rock Island and El Paso Railroad. For
the purpose of collecting data in New Mexico during the latter part of the year an
annual pass over the Atchison, Topeka and Santa Fe Railroad was issued to George
B. Monk, for which acknowledgments are due.

Oregon.—District engineer, John T. Whistler,2 assisted by John H. Lewis dur-
ing the first quarter, and by Wilbur C. Sawyer, Edwards N. Smith, anc Ivan Landes the
remainder of the year. Acknowledgment and thanks are due the Oregon Railroad
and Navigation Company; Southern Pacific Railway Company; O-egon Short Line-
Railroad Company; Sumpter Valley Railway; and the Columbia Southern ‘Railway
for transportation; to the Pacific Live Stock Company, through Mr. Gilchrist, super-
intendent, for gratuitous gage readings; and to W. C. McDonald for the use of his ferry
cable on John Day River as a gaging station.

Utah.—District engineer, George L. Swendsen, ¢ assisted by W. D. Beers, Caleb
Tanner, W. G. Swendsen, Henry 8. Kleinschmidt, and Horace W. Skeley. Acknowl-
edgments are also due to the Oregon Short Line; Denver and Rio Grande; and San
Pedro, Los Angeles and Salt Lake railway companies for transportation; to the Tel-
luride Power Company, Logan River canal companies, Jordan River canal compa-
nies, Salt Lake engineer, J. Fewson Smith, jr., water commiss‘oner for Jordon
Valley, William Knight, superintendent of pumping plant at Utah Lake, and others
who have given assistance from time to time. All daily papers of the State have
supported the work strongly, and have done much to emphasize the importance of
hydrographic information to a proper development of irrigation int-rests.

The hydrographic work in the Umnta Indian Reserve has been carried on under
the direction of the district hydrographer, M. C. Hinderlider, by the resident
hydrographer, Howard 8. Reed. ‘ '

Wyoming.—The hydrographic work 1n this State has been carried on under the
direction of the district hydrographer, M. C. Hinderhder, ¢ by the resident hydrog-
rapher, A. J. Parshall. Acknowledgments are due for annual pasres over all their
lines in Wyoming, to the Union Pacific; Chicago, Burlington and Quincy; Colorado
and Southern; Colorado and Wyoming; and Fremont, Elkhorn and Missouri River
Valley railroads.

aOffice, Boise, 1daho. ¢Office, Chamber of Commerce Building, D~nver, Colorado.
bOffice, Hazen, Nevada. dOffice, Pendleton, Oregon. e Office, 871t Lake, Utah,
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COLORADO RIVER DRAINAGE BASIN.

Colorado River is formed by Grand and Green rivers in the north-
eastern part of Utah. It flows in a southerly direction, passing into .
Arizona, from whence it flows westerly to the Nevadr State line.
From here it continues in a southerly direction, forming the boundary
betwéen Arizona, California, and Nevada. At Yuma it enters Old
Mexico, and a few miles below empties into the northern extremity of
the Gulf of California.

The drainage area of Colorado River, which is 225,000 square miles
above Yuma, Ariz., comprises the southwest part of Wyoming, the
western part of Colorado, the eastern half of Utah, practically all of
Arizona, and a small portion of California and Nevada. Most of this
area is arid, having a mean annual rainfall of about 8% inches. The
river receives its water supply from the melting snows of the high
mountains of Wyoming, Utah, and Colorado.

The water of the Colorado carries & large amount of sediment, reach-
ing as high as 2,000 parts of sediment to 100,000 parts of water. The
minimum amount is carried during the winter months, and probably is
never less than 60 parts of sediment to 100,000 parts of water.

Prof. R. H. Forbes, in Bulletin No. 44, University of Arizona agri-
cultural experiment station, says:

On the basis of the profile constructed from available data for the volume of flow
of the Colorado, and of the year’s silt determinations made in this laboratory, it is
estimated conservatively that the river during 1900 brought down about 61,000,000
tons of sedimentary material, which, condensed to the form of solid rock, is enough
to cover 26.4 square miles 1 foot deep, or to make 53 square miles of dry, alluvial
8oil 1 foot deep, or to make about 164 square miles of recently settled, submerged

mud 1 foot deep, reckoning the whole amount of mud for the year to average 6.2
times the bulk of the solid sediment.

A comparatively small amount of land is irrigated by the waters of
Colorado River, owing to the fact that the main stream ard both of its
tributaries are situated so far below the level of the irrig~ble lands as
to render their diversion extremely difficult or impracticeble.

There are two pumping plants that lift water for irrigation at Yuma
and several at other points on the river above Yuma. The Imperial
canal diverts water at a point on the right bank of the river 10 miles
by river below Yuma. It is the intention of the owners of this canal
to reclaim a large tract of fertile land situated in Mexico and in
California.

In a reconnaissance of Colorado River by J. B. Lippincott, numer-
ous dam and reservoir sites and diversion points for eanvls were dis-
covered, together with large tracts of fertile land capable of being
irrigated. In November, 1902, extensive topographie, soil, and hydro-
graphic surveys were begun in the Colorado River Valley by the Rec-
lamation Service of the Geological Survey.



24 STREAM MEASUREMENTS IN 1904, PART X. [xo. 133.

Colorado River has been called the Nile of America, and, like the
Nile, it is subject to an annual summer rise, which comes at the time
when it is most needed for irrigation. It is of interest to compare
the Colorado with the Nile and Susquehanna rivers, the Nile being of
a similar type, while the Susquehanna shows the difference of flow
from arid and humid regions. In this comparison a normal year
based upon the past ten years’ records for the Colorado and Susque-
hanna rivers and such data as could be found in regard to the Nile
has been used. The Colorado has heen used as the standard for
comparison. '

The Nile has 5.7 times the drainage area and the Susquehanna
about one-eighth the area.

The rainfall in the Nile basin is 8.8 times greater and that in the
Susquehanna basin is about 4% times greater.

The discharge of the Nile is 10.8 greater. That of the Susque-
hanna is 44 times greater.

The run-off per square mile from the Nile basin is 1.9 times
greater and that of the Susquehanna is 37 times greater.

The ratio of run-off to rainfall in the Nile basin is 2 times smaller
and that of the Susquehanna is 81 times greater.

The maximum flow of the Colorado is from 70,000 to 75,000 second-
feet and occurs in either May, June, or July. For the Nile it is
about 353,000 second-feet and occurs about the 1st of September.
For the Susquehanna it is from 200,000 to 400,000 second-feet and
occurs during March, April, and May.

The mean flow of the Colorado is about 10,700 second-feet. For the
Nile it is about 115,800 second-feet, and that for the Susquehanna is
43,000 second-feet.

The minimum flow of the Colorado is from 2,500 to 3,000 second-
feet, and occurs during January and February. The minimum flow
of the Nile is about 14,500 second-feet, and occurs about the end of
May. For the Susquehanna it is from 2,500 to 5,000 second-feet, and
occurs in September and October.

The principal tributaries of Colorado River are as follows: Gila
River rises in the western part of New Mexico and flows west into the
Colorado at Yuma, Ariz., draining the southern half of Arizona. Salt
River, its principal tributary, joins it about 15 miles wes* of Phoenix,
Ariz. Verde River and Tonto Creek are tributaries of Salt River from
the north. San Juan River. with its tributaries, drains southwestern
Colorado, northwestern New Mexico, and northeastern Arizona. It
takes a generally westward course, joining the Colorado north of the
Utah-Arizona boundary. ° Animas, Los Pinos, and Florida rivers are
tributaries in southwestern Colorado. Grand River has its source on
the Continental Divide, in the northern part of Colorado, and flows
southwest to its junction with Green River. Gunnison River, its prin-
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cipal tributary, joins it from the south, a short distance sovth of Grand
Junction, Colo. Dolores River rises in southwestern Colorado and
flows northwest into the Grand, in eastern Utah. Greer River rises
in the Wind River Mountains in the western-central part of Wyoming,
its main source being in the lofty peaks of the Continental Divide.
The source of its tributaries is also among the higher snow-covered
ranges, maintaining the volume of this stream late into the summer.
The principal branches of White River rise in White River Plateau,
a well-forested tract in the White River Forest Reserve. A number
of lakes, among which are Oyster, Marvin, Traverse, anc Deep lakes,
furnish important reservoir sites, if such are ever needed. -Duchesne
River, with its tributaries, Uinta River, Lake Creek, and Whiterocks
River, flows into the Green near the mouth of White River and near
Ouray, Utah. The Ashley is a small tributary of the Green, in north-
eastern Utah. Yampa River rises in the eastern part of Routt County,
Colo., flows in a general westerly direction through the entire county,
and empties into Green River near the western boundary. The stream
is somewhat peculiar in its character, the upper branches having con-
siderable fall, and the water, flowing rapidly over shoals of gravel and
rock, is easily taken out for utilization.

COLORADO RIVER AT YUMA, ARIZ.

This station is located in the town of Yuma, Ariz., 13 miles below
the mouth of Gila River and 10 miles by river above the Mexican
boundary. Records of the river height have been kept kv the South-
ern Pacific Railway Company since April 1, 1878, on the gage which
was established by Arthur Brown, superintendent of the bridge and
building department of the Southern Pacific Railway Company, during
the summer of 1876. The lower section of the rod, reading from 10
to 22 feet, is nailed to the pile protection on the right bank of the
Southern Pacitic Railway bridge. The upper section, rrading above
22 feet, is fastened on the lower side of the first bridge pier from the
left bank. This gage height, plus 100 feet, is the Southern Pacific
elevation above the sea level. At a later date the Southern Pacific
Railway Company established a vertical gage rod (the old rod still
remaining) fastened to the pile protection on the left banl- of the river
_just below the railway bridge. This gage bas been used continuously
since it was established (date unknown), and is the one used by the
United States Geological Survey at present. It correspcnds in eleva-
tion to the old gage established in 1876. The gage is read twice daily
by W. D. Smith, who is employed as local hydrographer for the sta-
tions in this vicinity. '

Discharge measurements are made by means of a £-inch cable
supported on masts. At low water measurements are made from
a boat held in place by a cable. A car is used at flood stages. The
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initial point for soundings is the cable support on the south bank,
about 20 feet from the water’s edge at high water. The cable has a
span of 650 feet. At-low water the channel has a widtl' of 325 feet.
During floods a large part of the water flows through ar old channel,
and does not pass under the cable. It is measured at the point where
it passes under the railway trestle. The channel of the main river is
straight for 600 feet above and 5,000 feet below the station. The cur-
rent is swift and the gaging section regular. The right bank is low,
wooded, and liable to overflow. The left bank is not subject to.over-
flow. The bed of the stream is composed of silt and sand and is very
unstable. At low water a sand bar forms, which divides the channel
into two parts. The bench mark is located on the first pier from the
left bank. It is a standard bronze cap United States Genlogical Sur-
vey bench mark and has an elevation of 137 feet above sea level, as
determined by the topographic branch of the Geological Survey. Its
elevation above the zero of the gage is 35.31 feet.

The observations at this station during 1904 have beer made under
the direction of S. G. Bennett and W. B. Clapp, district hydrographers.

Discharge measurements of Colorado River at Yuma, Ariz., in 1904.

Date. Hydrographer. h%%z v | Discharge.
. Feef. Second-feel.
January 2 ..... W.D.Smith. ... ... 1€.92 3,981
January 5.....[..... Ao o i 1€. 84 4,007
January 8 ..._.|..... 5 o 1£. 75 3,677
January 11....|..... s U SN L..| 1£.60 3,494
January 14 ... .[..._. 6 o R 1¢. 55 3,418
January 16 ....|..... 6 o 1€.70 3,512
January 19 .._..|..... [ 0 1¢. 60 3, 407
January 21 ....[.._.. s o S 1. 75 3, 694
January 23 ... |..... 16 Lo 1€. 76 3,586
January 26..._|..... s 1¢. 70 3,511
January 28 ._..|. ... do oo 1€.75 3, 595
January 30....|._... 5 1€. 80 3,622
February 1....|..... 5 o S 18.85 3,649
February 4 ... |..... 6 12 90 3,812
Febraary 6 ..__|..... 5 R 18.90 3,736
February 9 ..._|..... 6 o 18 75 3,484
February 11 .. |..... 6 o Y 1¢ 70 3,342
February 13 .. _|.._.. 6 o R 18.75 3,540
February 16 _..|._... 6 1 18 75 3,490
February 18 .._|..... 16 L TP 18.95 3,753
February 20 ...[._... 5 R 19.05 3,794
February 22 .. _l..__. dO o 19020 4,162
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Discharge measurements of Colorado River at Yuma, Ariz., in 1904—Continued.

Date. Hydrographer. lg?gﬁt. . Discharge.
Feet. | Second-feet,
February 25 ... W. D. Smith. .. ... ..o iiieiennanns 19.35 4,229
February 27 _._|..... s L I 19.25 4,247
March1.......|..... s L 19.46 4,446
March 8.......|..... s £ 19. 50 4,627
March5.......|..... s L S 19 55 4,725
March 8. _.....[.___. s (YN 19.70 4,943
March 10........... QO et 19.90 5,526
March 12......|..... (s (Y 20 00 5,720
March 14......|..... s (YN 20.55 9, 320
March 15......|..... QO oo et 20 25 8,141
March 17....__|..... s L 19 90 7,111
March 19 ......|..... o 19.85 6,645
March 22 ......|..... 3 L YN 19.80 5,795
March 25 .. .| ... s L Y 19.95 5,861 .
March 29......|..... s L YN 20.15 6, 250
March 81......]..... s (R 20.05 5,971
April 2. ... |..... QO ettt e e e 20.00 5,926
April 5. .. .. .. s 0 Y 20.15 6,046
April 7. ... |..... G (Y 20.50 7,033
April 9. .. .|..... AO e 20. 40 6,984
April 11 ...___|..... A0 <o 20.05 8,430
April 14 .._.|..... A0 - e o 19.95 5,847
C April 16......|..... QO oo 19.95 5,823
Aprit19....._|..... A0 L 20.15 6,323
April 21 ... ... ... [ 0 YN 20. 25 5, 964
April 28....._.|..... L L 20. 30 6,173
April 26.....__|.... Y TN 21.30 13,534
April 28 ... S 21. 80 17, 605
April 29 ... ...[..... s (S SN 22.00 19, 204
May 2. .....ofeeens s L Y 21.70 17,838
May d..ooooeoenn. A0 o oo, 21.70 17, 959
May6...coeveiloann. QO o e 21, 50 17,046
May 7......... J.N.Johannsen . - .. .o e e ieanes 21.85 18, 407
May9......... W.D.8mith ..o 22.30 20,916
May 10.......|oe... s L 29.95 26, 036
May 11 ... ...|-..-. s L 22.85 25, 605
May 14........|..... o 1 N 2. 50 22, 854
May 16........|..... s L 22. 60 23,123
May19........|..... s L Y 22. 90 25, 083
May2l........|..... QO e i ieeveanaaae. 285D 32, 200
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Discharge measurements of Colorado River at Yuma, Ariz., in 1904—Continued.

Date. Hydrographer. hg?g et' Diseharge;.
Feet. Second-feet.
May 23_..._... W.D.Smith - ... 22,95 32,523
May 25 .. .. f..-.. AO o : 24.10 35, 653
May 27........ J.N.Johannsen ......_.................._.. | 2070 | 40,839
May 31..___...|..... QO o et el 2840 46,677
June2.........|:.... QO oo e 25, 95 46, 956
Juneb_._._.... W.D.Smith ... ... io-. 2€. 25 49, 485
June7.........|..... G 1o 2€. 00 51,170
June9. . ... __|..... 6 1o Z 28, 90 49, 183
Junell......__|..... 6 1o YN 28, 50 45, 820
Junel3.._..... J.N.Johannsen .. ... . . ... . _......... 24,90 42, 295
Junel5........ W.D.Smith ... .. 24,70 34, 256
Junel7...._....l..... 6 T Z 24,80 38,192
June20....._..|..... ¢ o S 28,00 38, 981
June22._ ... |..... & 1 Y 28,40 43, 202
June24. ... __.|..... & 7o 28,70 45, 435
June27........|..... 6 o 2. 65 43, 706
June?29. ... |..... & Vo Z R 28,55 44, 909
July2......... J.N.Johannsen ... ... .......cociiiaioaon 28,15 35, 701
July 5. _....|..... 8 o 24.25 32,421
July-7......... W.D.Smith ... .. ... ... 24. 00 32,186
July9......... S.M.Smith ... .. <. 80 27,608
July ..o |, QO e L 20, 40 23,675
July 13. ... .. |..... & o 2. 00 22,761
July 15........|..... & 1 22,05 22, 269
July 18 ......|..... 5 o 22. 85 21, 050
July 21....o.|.... O« o 22. 55 18, 681
July22......_|..... QO o e e e 28. 50 18,178
July25. ... |..... [ Lo 22. 20 15, 269
July 28.......|..... QO e e 22. 25 16, 044
July 30........]..... L6 21.90 13,939
Augustl_ ... . [.._.. L 22. 20 16,193
August4. .. ...l ... G 1o U A 22.25 15,973
August6..._...[..... ¢ 1o 21.85 15,427
August8. ... |..... A0 - e e 22.15 16, 357
August 12...... W.D.Smith ..o .. 21.95 17,686
August 16. ... _.j..... 6 o PP 21.95 16, 660
August18..._..|..... s Lo 21.65 14, 636
August 20 ... |..... G G 21. 50 14,199
August 23 .. .| .... Lo 2N 21.30 12,957
August 24 _____l._... L& o 22,00 23, 652
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Discharge measurements of Colorado River at Yuma, Ariz., in 1904—Continued.
Date. Hydrographer. h(g?ggift. Discharge.
. Feet. Second-feet.
August 26 . .... WD SMith - oo 22 95 | 18,740
August 830 _.__. S. M. Smith ...l 22 80 23,185
September 1 ._.|..... s [ SN 22.10 18, 358
September 5 .. .|..... 6 o 22.00 18, 060
September 7 ...}..... A0 e 22.40 18, 351
September 9 .. .|..... s U YN 21.80 15,773
September 13 ... ... [ ¥ S 21.00 12,940
September 15 . .|..... 6 s YN 20.90 11,772
September 19. .|..... s o 20 35 8,063
September 22 _.| W. D. Smith .. ... ... ... ... ..iiceain... 20 10 7,682
September 26 . _|..... 6 19.60 6,508
September 28 . .|..... & 19. 45 5,984
September 30 . .|..... s s U 19.30 5, 538
October4......|..... 6 1o 19.30 6,014
October 6...._.|..... R 2 95 12,408
October 10..._.|.. ... LG 20. 90 11,193
October 14.._..|..... QO e 21.85 19,134
QOctober 17..__.[..... s o SO .22.35 21,603
October 19..._.|..... & o 21.15 14,579
October 22..._. j-eme- QO o 20.60 11,476
October 25._._. eeee QO o e 20.20 10, 055
QOctober 29..... [ QO o e 19.95 8,825
November 1 ...|..... QO o e 20. 00 7,964
November 5 . ..|....od0 . i e 19.85 6, 955
November 8 ...|..... 4 Lo 19.65 6, 544
November 12 _.i_.... L o R 19. 65 6, 430
November 15 . _|.. ... & (o N 19.65 6,423
November 19 _.|..... A0 e e 19. 50 5, 948
November 23 __|..... & (o N 19. 30 5, 269
November 26 ..|..... 6 1o 12.10 b, 156
November 30 ._i..... s o 1€.05 4,754
December 3..._|..... QO e 1€.10 5,080
December 6..._|..... 5 L U 1€.05 4,797
December 10._.]..... s Ve RN 1€, 00 4, 819
December 13.__|..... 6 (o SO 1£. 85 4, 696
December 17...|..... s 1o I 1¢.85 4,756
December 19...|..... QO o e 1€. 10 4,822
December 24...|..... QO oo e 1¢. 40 3,641
December 29..._|..... QO e 1€. 40 3,933
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Mean daily gage height, in feet, of Colorado River at Yuma, Ariz.. for 190 ..

Day. Jan. | Feb. | Mar. | Apr. | May. |June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
;R 18,92 | 18.85 | 19.45 | 20.05 | 22.00 | 25.70 | 25.30 | 22,25 | 22.10 | 19.30 | 20.00 | 19.10
2 18.92 | 18.85 | 19.50 | 20.00 | 21.75 | 26.90 | 25.15 | 22.20 | 22.00 | 19.30 | 20.00 19.10
| 18.88 | 18.90 | 19.50 | 20,00 | 21.80 | 26.10 | 24.90 | 22.20 | 22.10 | 19.30 | 20.00 | 19.10
S 18.84 | 18.90 | 19.55 | 20.00 | 21.70 | 26.25 | 24.45 | 22.25 | 22.40 | 19.30 [19.90 | 19.05
B 18.84 | 18.90 | 19.55 | 20.15 | 21.50 .25 | 24,26 | 21,95 | 21.95 | 19.55 | 19.85 | 19.00
[ 18.84 | 18.90 | 19.556 | 20.20 | 21.50 | 26.20 | 24.05 | 21.85 | 22.25 | 20.95 | 19.80 | 19,00
[ ST 18,79 | 18.85 | 19.60 | 20,50 | 21,85 | 26.00 | 24.00 | 22,10 | 22.30 | 20.30 | 19,70 | 19.05
[ P 18,75 | 18.80 | 19.70 | 20.60 | 22,10 | 25.90 | 23.95 | 22,10 | 22.00 | 20.20 | 19.65 | 19.05
[ 18.74 | 18.75 | 19.80 | 20.40 | 22,30 | 25.90 | 23.80 | 22.25 | 21.75 | 20.30 | 19.60 | 19.00
100ciiiaeaaa... 18.65 | 18.75 | 19.90 | 20.20 | 22.80 | 25.70 | 23.50 | 22.20 | 21.45 | 20.90 | 19.60 | 19.00
} § 18,60 | 18.70 | 20.00 | 20.05 | 22,90 | 25.50 | 23.40 | 22.20 | 21.10 | 20.60 | 19.60 | 18.90
120 ciiiiinannns 18.51 | 18.70 ; 20.00 | 20.00 j 22,65 | 25.30 | 23,15 | 21.95 { 21.00 | 20.70 | 19.65 | 18.90
b & J R 18.47 | 18.756 | 20.40 | 20.00 | 22,65 | 24.90 | 23.00 | 22.10 | 20.95 | 21.40 | 19,65 | 18.85
) 18.55 | 18.75 | 20.55 | 19.95 | 22.50 | 24.70 | 23.00 | 21.95 | 20.90 | 21.85 | 19.65 | 18.85
150 cieiiiaanans 18.64 | 18.75 | 20.25 | 19.90 | 22.40 | 24.70 | 23.05 | 21.95 | 20.90 | 22.30 | 19.65 | 18.80
16 ceencinennnnn 18.70 | 18.756 | 19.95 | 19.95 | 22.60 | 24.70 | 22.90 | 21.95 | 20.60 | 22.80 | 19.60 | 18.80
) I R 18.70 | 18.85 | 19.90 | 19.90 | 22.70 | 24.80 | 22.85 | 22,00 | 20.50 | 22,35 | 19.50 | 18.85
18 e 18,70 ( 18.95 | 19.85 | 19.95 | 22.70 | 24.55 | 22.85 | 21.75 | 20.50 | 22.00 | 19.50 | 19.05
B L R 18.60 | 19.00 | 19.85 | 20.15 | 22.90 | 24.80 | 22,75 | 21.40 | 20.30 | 21.15 | 19.5¢ | 19.10
20 i 18.70 | 19.05 | 19.85 | 20.30 | 23.25 | 25,10 | 22.55 | 21.50 | 20.25 | 21.00 | 19.50 | 19.00
21...... eveaaas 18.75 | 19.10 | 19.85 | 20.25 | 23,60 | 25.30 | 22.50 | 21.30 | 20.10 | 20.75 | 19.40 | 18.85
22 e, 18.75 | 19.20 | 19.80 | 20.30 | 23.90 | 25.40 | 22.40 | 21.30 { 20.10 | 20.60 | 19.30 | 18.70
P S 18.75 | 19.15-( 19.80 | 20.30 | 23,95 | 256.50 | 22.30'| 21.80 | 19.95 | 20.40 | 19,80 | 18.50
b 18,75 | 19.20 | 19.90 | 20.30 | 24.05 | 26.70 | 22.25 | 23.00 | 19.85 | 20.30 | 19.30 | 18.40
P T 18.75 | 19.80 | 19.95 | 20.50 | 24.10 | 25.70 | 22.10 | 23.00 | 19.70 | 20.20 | 19.20 | 18.35
b S 18.70 | 19.35 | 19.95 | 21,30 | 24.40 | 25.60 | 22.10 | 22.25 | 19.60 | 20.10 | 19.10 | 18,30
b 18.70 | 19.25 | 19.95 | 21.60 | 24.70 | 25.65 | 22.05 | 22.10 | 19.55 | 20.10 | 19.10 | 18.30
- T 18.75 | 19.25 | 20.10 | 21.80 | 24.95 | 25.55 | 22,25 | 22,10 | 19.45 | 20.10 | 19.05 | 18.30
200 e 18.75 | 19.30 | 20.156 | 22.00 | 25.00 | 25.55 | 22.00 | 22,40 | 19.85 | 19.95 | 19.05 | 18.40
80, 18.80 |.......| 20.15 | 22.00 | 25.05 |-25.50 | 22.00 | 22.90 | 19.30 | 19.95 | 19,05 | 18,60
3 S, veess]| 18.80 |o.....n 20.05 |....... 25.80 |..... .-[22.30  22.25 |.......[ 19.95 |.......| 18.50
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Mean daily discharge, in second-feet, of Colorade River at Yuma, Ariz., for 1904.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | O:t. | Nov. | Dec.
1.....%..| 3,960 | 3,640 | 4,446 | 5,990 | 19,500 | 46,980 | 38,930 | 16,400 | 18,360 | 5,660 | 7,964 |5,050
2eieinnnn 3,981 | 8,685 | 4,610 | 5,926 | 18,140 | 46,890 | 85,700 | 16,090 | 18,220 | 5,780 | 7,900 |5, 060
3. 3,980 | 3,775 | 4,627 | 5,930 | 18,480 | 48,040 | 34,700 | 16,010 | 18,250 | 5,890 | 7,850 |5,079
dovennn. 3,980 | 3,812 | 4,720 | 5,930 | 17,960 | 49,120 | 83,180 | 15,970 | 18,500 | 6,014 | 7,300 |4,900
| I 4,007 | 8,775 | 4,725 | 6,046 | 17,040 | 49,480 | 32,420 | 15,550 | 18,020 | 7,000 | 6,955 |4,750
[ 2PN 8,950 | 3,786 | 4,730 | 6,200 | 17,050 | 49,920 | 32,250 | 15,430 | 18,290 | 12,410 | 6,900 (4,997
Teveenns 3,820 | 8,650 | 4,800 | 7,033 | 18,410 | 51,170 | 32,190 | 16,100 | 18,080 | 9,700 | 6,700 |5,010
8........| 3,677 | 3,565 | 4,943 | 7,310 | 19,800 | 49,590 | 80,800 | 16,250 | 16,650 | 9,100 | 6,544 |5,020
9........; 8,640 | 3,484 5,240 | 6,984 | 20,920 | 49,180 | 27,610 | 17,250 { 15,620 | 9,200 | 6,440 | 4,850
10....en.n 8,660 | 3,456 | 5,526 | 6,660 | 24,860 | 47,620 | 24,700 | 17,350 | 14,560 | 11,190 | 6,420 |4,819
Meeeennns 3,494 | 3,842 | 5,700 | 6,430 | 25,820 | 45,820 | 28,680 | 17,600 | 13,450 | 10,250 | 6,400 |4,730
12neens 3,400 | 3,400 | 5,720 { 6,150 | 28,950 | 44,310 | 23,120 | 17,690 | 13,050 | 10,900 | 6,430 |4,780
b N 3,350 | 8,540 | 8,800 | 6,100 | 24,040 | 42,300 | 22,760 | 17,900 | 12,740 | 15,600 | 6,420 |4,696
Moo 3,418 | 3,525 | 9,820 | 5,847 | 22,850 | 34,950 | 22,580 | 17,190 | 12,200 | 19,130 | 6,420 |4,710~
1Beenanen. 3,470 | 3,510 | 8,141 | 5,600 | 22,200 | 34,260 | 22,270 | 16,900 | 11,770 | 21,200 | 6,423 {4,680
16........ 3,512 | 3,490 | 7,220 | 5,823 | 23,120 | 34,850 | 21,550 | 16,660 | 9,950 | 23,200 | 6,290 | 4,680
| S 3,525 | 3,620 | 7,111 | 5,600 | 23,800 | 38,190 |'21,200 | 16,770 | 9,250 | 21,600 | 6,020 | 4,753
8. 3,445 | 3,753 | 6,700 | 5,810 | 23,800 | 32,850 | 21,050 | 15,250 | 9,100 | 19,500 | 5,980 | 4,800
19........ 3,407 | 8,775 | 6,645 | 6,823 | 25,080 | 38,260 | 20,200 | 13,700 | 8,000 | 14,580 | 5,948 | 4,822
20........ 3,500 | 3,794 | 6,470 | 6,200 | 28,950 | 40,350 | 18,680 | 14,200 | 7,920 | 13,700 | 5,910 4,650
2........ 3,694 | 3,927 | 6,300 | 5,964 | 32,240 | 42,250 | 18,380 | 13,100 | 7,720 | 12,300 | 5,590 ' 4,400
. R 8,840 | 4,162 | 5,795 | 6,180 | 32,490 | 43,200 | 17;450 | 12,950 | 7,682 | 11,480 | 5,810 | 4,150
2....e... 3,586 | 4,130 | 5,600 | 6,173 | 82,520 | 44,030 | 16,500 | 12,960 | 7,350 | 10,850 | 5,269 |3,820
24...... --| 8,570 | 4,190 | 5,810 | 6,200 | 34,630 | 45,440 | 15,850 | 23,650 | 7,100 | 10,450 | 5,260 |3,641
2.......- 3,560 | 4,220 | 5,861 | 7,640 | 35,650 | 44,970 | 14,950 | 23,800 | 6,760 | 10,060 | 5,210 |3,570
%uennnnns 3,511 | 4,310 | 5,850 | 13,530 | 38,150 | 43,950 | 15,060 | 18,740 | 6,508 | 9,680 | 5,156 |8,480
D SO 3,530 | 4,247 | 5,820 | 15,960 | 40,840 | 43,710 | 14,900 | 18,210 | 6,290 | 9,500 | 5,110. |3, 480
28........| 8,595 | 4,260 | 6,150 | 17,600 | 43,020 | 44,280 | 16,040 | 18,240 | 5,984 | 9,300 | 4,860 |3,490
29..ee.n.. 3,600 | 4,310 | 6,250 | 19,200 | 43,480 | 44,910 | 14,600 | 20,200 | 5,730 | 8,825 | 4,790 {3,933
30........| 3,622 |.......| 6,220 | 19,400 | 43,900 | 43,590 | 14,580 | 24,000 | 5,588 | 8,550 | 4,754 |4,100
3l...... .| 8,636 |....... 5,971 |eeeruns| 45,900 |..eeeenn 16,600 | 19,850 |........ 8,290 [....... 3,960
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Estimated monthly discharge of Colorado River at Yuma, Ariz., for 1904.¢

[Drainage area, 225,049 square miles.]

Discharge in second-feet. Run-off.

Month. a’lc‘(;g-}fleiex':. Second-feet | o 10 5

Maximum. | Minimum. | Mean. pe~ square | “PRPL T
mile.

January ._...._... 4,007 3, 350 3,635 223, 507 0.016 0.018
February .. _...__. 4,310 3, 342 3,797 218, 406 .017 . 018
March............ 9, 320 4, 446 5,978 367,573 .027 . 031
April. ..o .. 19, 400 5, 600 8,058 479, 484 . 036 . 040
May ............. 45, 900 17,040 | 27,697 | 1,703,022 .123 . 142
June ... ... 51, 170 32,846 | 43,814 | 2,607,114 .195 .218
July ...l 38, 930 14,580 | 23,047 | 1,417,105 .102 .118
August . .......... 24, 000 12,950 | 17,144 1,054,143 . 076 . 088
September........ 18, 500 5,538 | 11,621 691, 497 . 0562 . 058
October ........_. 23, 200 5,660 | 11,642 715, 839 052 . 060
November .___.._. 7,964 4, 764 6,151 366, 009 . 027 . 030
December ......_. 5,079 3,480 4,477 275, 305 . 020 . 023
The year .. | 51, 170 3,342 | 13,922 | 10,119, 004 | . 062 . 844

¢ Computed by indirect method devised by W. B. Clapp.

21, 1904.

See article in Engineering News, April

Summary of eraporation record at Yuma, Awiz., for 1904.

|

l

Temperature.
Evapo-

Month. rgt%c}))g. ggﬁp;gg: Reservoir. River. Rain. }I;Eaﬁ?ﬁ?.

7a.m.[6p.m.|7a.m,|6p.m.|7a. m. 6p . |

| |
January ......._.. 3.60 | 49.4 | 53.3150.6 | 54.3 | 47.9 | 49.¢ | 0.00 3.60
February ......... 3.90 [ 58.2(62.7159.763.3({56.1160.0/| .00 3. 90
March ......_..... 6.47 | 63.8 | 68.8 | 65.9 | 69.8 | 61.8 | 62.3 .28 6.19
April. ... . ... 9.37 |1 656.7 | 72.5 | 68.2 | 73.3|65.1|69.2 .00 9. 37
May ... ... 10.01 | 72.2 | 77.7 | 74.1 | 78.0 | 70.0 | 73.8 .07 9.04
June ..__........._ 10.11 [ 79.3 | 84.0 | 81.4 | 841 | 77.2 | 80.8 .00 1. 11
July ........... 10.24 | 83.6 | 83.1 | 85.6 | 89.4 | 81.8 | 82.7 .05 15.19
August ....... . 8.56 | 86.8 | 91.7 | 88.9 | 92.5 | 85.5 | 89.6 .69 7.87
September........ 6.62 | 80.6 | 86.5 | 81.4 | 86.3 1 80.2 | 83.4 | .24 6.a88
October .......... 7.02 166.571.386.7]72.065.3|68.4| .00 7.02
November_....... 4.41 [ 56.4 | 60.7 | 59.2 | 62.1 | 54.8 | B7.7 | .00 4.41
December ......_. 2.01 | 49.9 | 53.2 1 52.2 | 54.3 1 48.2 1 49.9 | .10 1.91
Total....... 82.32 e | e R B PR 1.43 80. 89

Mean ......|........ 67.7 | 72.5 169.7 | 73.3166.2|69.0 . ... |.a-.--
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IMPERIAL CANAL AT CALIFORNIA-MEXICO BOUNDARY LINE.

Imperial canal heads about 10 miles by river below Yum-~, Ariz., on
the California side. The station is located a half mile from the river
and 600 feet below the wooden head gates. It was establ’hed Octo-
ber 24, 1903, by W. D. Smith. The vertical gage is located just above
the boundary line on the right bank. It is read twice each day by
J. 8. Carter, the storekeeper. Discharge measurements are made by
meansof aboat and cable. The initial point for soundings is a charred
post at the southeast corner of the corral, about 150 feet west of the right
bank. The channel is straight for 600 feet above and 30( feet below
the cable and has a width of 70 feet. The velocity is moderate.
There is but one channel at all stages, bnt when the gage at Yuma
reads about 26 feet the river overflows into the channe! below the
gaging section. The bed of the canal is composed of silt and sand,
free from vegetation, and is very unstable. The right b~nk is low,
and is liable to overflow. The left bank has an elevation of 6 feet
above high water. Bench mark No. 1 is a standard United States
Geological Survey iron bench-mark post. It is located near monu-
ment 207 of the United States and Mexico boundary line, on a hill
about half a mile west of the gaging station. Its elevation is
52.41 feet above the zero of the gage and 155 feet above sea level.
Bench mark No. 2 is a nail in a tree on the right bank. Its elevation
is 15.20 feet above the zero of the gage. Bench mark No. 3 is a nail
in a’'post near the ground on the right hank near the corral. Its ele-
vation is 14.90 feet above the zero of the gage.

On October 6, 1904, a new heading was opened on Mexicen territory
4 miles below the original station for the diversion of addi‘ional water
from the Colorado River. Measurements were made ir the canal
below this heading in order to obtain the total diversion.

The observations at this station during 1904 have been made under
the direction of S. G. Bennett and W, B. Clapp, district hydrographers.

IRR 133—05——3
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Discharge measurements of Imperial canal at California- Mexico boundary line, head of

canal (old gaging station), in 1904.

Date. Hydrographer. hgféglft. Discharge.
Feet. Second-feet.

Janvary 1 ..... W.D.Smith. ... il 8.60. 455
Januvary 15 ____|..... & o 8.30 410
January 27 .___|._... A0 e 8.30 408
February 12 .. _|..... & o 8.30 438
February 26 ...|..... [ T J N * 8.82 551
March 16 ... _|. ... 14 1o Y, 10.16 780

37 SN R e o 10.14 751
April 8 . ... |..... 6 0o 9.80 704
April 20 ... fe.... 6 10. 00 725
May 8......... B o (o S P 12.75 1,377
May 24 ..caeee]eanns 6 Lo N 12.20 1,331
June4.........l..... o (o N 10. 80 1,011
June10........|..... s Lo Y 14.10 2,097
Junel6............. 6 (o N 13.95 1,776
Auvgust3....... 0. ... QO e e 13.40 1,646
August9...__.. S.M.Smith ... il 13.60 1,626
August17.,....) W.D. Smith_ ... ... ... ... 13.35 1,752
August27...... s QO e e 13.30 1,679
September 3 ...] 8. M. Smith.... . .. ... ...l 13. 30 1,691
September 10 . .|..... do il 12.50 1,642
September 17 . _|..... 6 o 12.00 1,27
September 24 .| W. D.Smith. ... . .. ... .. ... . .._. 11.10 868

........... QO i i eceeeiieee eee.l| 10.90 762 -

October 1
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Mean daily gage height, in feet, of Imperial canal at California-Mexico boundary line,

Jor 1904.
Day. Jan, Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
850 890| 9.60| 12.85| 11.05| 14.70 | 13.60 | 13.30 | 10.90
8.50| 9.00! 9.60( 12.70| 11.00| 14.70{ 13.50 | 13.20 | 10.90
850 9.00| 9.60| 12,70 11.00| 14.65| 13.40| 13.20| 10.85
850 9.05| 9.60| 12.60| 10.95| 14.60| 18.35| 13.55| 10.85
850 | 9.10| 9.60| 12.30| 10.80| 14.55| 13.10| 13.10| 12.70
845 9.06| 9.75| 12.25| 11.30| (@) 13.00 | 13.45 | 12.10
840 9.06| 9.95| 12.60| 11.80| (@) 18.40 | 18,56 |........
835 9.10| 10.15| 12.85| 13.10| (o) | 13.20| 13.20 |........
8.30 | 9.20| 10.00| 13.00 | 13.80 | (@) 18.70 | 12.95 |........
8.20 | 9.30| 10.00| 13.35 | 14.00 [ (@) 18.60 | 12.55 | 12.60
835 | 9.45| 9.90| 13.50 | 13.95| (@) 18.65 | 12.10 |........
8.35| 9.55, 9.90| 13.00| 14.10 | (@) 13.45 | 12.05 [ou......
8.35| 9.95| 9.80| 12.70 |a14.20 | (@) 18.45 | 12,10 |........
8.40| 10.70 | 9.85| 12.00| 14.30 | (@) 13.40 | 12,05 [........
840 10.50 | 9.90| 11.90 | 14.10| (@) 13.20 | 12.10| 14.15
8.40 | 10.20| 9.90| 12.15| 14.00| (@) 13.30 | 1L90 | (¢)
8.50 | 10.05| 9.95| 12.30| 14.05| (a) 13.25 | 11.95 |........
8.30 | 860, 9.95| 9.8, 12.45| 14.10, (a) 12.85 , 1180 |........
830 860| 9.8 | 0.8 | 12.70| 14.25 | (a) 12,70 | 11.65 |........
8.30| 860 9.8 10.00 1270 | 1445 | (2 12.70 | 1155 |........
8.40| 8.60| 9.60] 10.10 | 12.556| 14.60 | (a) 12.60 | 1130 |........
840 870 9.60| 1010 12.25| 1460 [ (o) 12,55 | 1120 |.on.....
8.40| 870| 9.50| 10.15| 12.20| 14.60 | (@) 12,50 | 11.20|........
8.45| 870 9.50| 10.10 |l 12.20 | 14.60 | (a) 18.85 | 1120 [eeenennn
8.35'| 870 9.60| 10.20 | 12,15| 14.60 | (a) | 1410 11.15}........
8.35| 880 | 9.60| 11,85 11.80| 1470 | (@) | 13.50 | 1115 |........
8.30| 88| 9.65| 12.50| 11.00| 14.75| 13.10| 18.20 | 11.20|........
8,40| 8.80| 9.65| 12,80 | 11.15 | 14.70| 13.05| 13.30| 1110 |........
840 880 | 9.65| 12,80 11.15| 14.70 | 13.00 | 13.55| 11.05 |........
8.40 fo.u.n... 9.70 | 12.80 | 11.00| 14.70 | 13.40 | 14.10| 10.90 |........
840 |.o.....o. 9.80 {........ 10.50 |.eeneun.| 18.55| 18.50 |........
aGage destroyed; replaced July 27, b Estimated. oStation discontinued.
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Discharge measurements of Imperial canal at heading in Mexico 4 miles below the Interna-
tional boundary line (new gaging station), in 1904. ’

Date. Hydrographer. hgig et, Discharge.

Feet. Second-feet.
October 7...... W.D.Smith................ o mmemmmmm——aas 10. 60 1,213
October 15.....j..... [ U TP, 12.75 1,976
October 21...._|..._. 16 1 J 10. 60 1, 356
October 28. ...\ ... QO o e 9.35 1,016
November 4 . .| ... dO oo e iiaaaaaaas 9.30 898
November 11 __|..... 1§ 0o TN 9.20 937
November 18 . _|..... QO o iciaas 8.95 954
November 25 ..|..... & N 8.85 886
December 2._....... 6 1o 8.60 826
December 9....1..... 1 1 AR 8.85 879
December 20.._|..... 6 £ T 8.90 899
December 28...|..... Ao o 8.00 607

IMPERIAL VALLEY CANALS.

In July, 1904, stations were establisbed on all canals entering the
Imperial Valley as follows: Holt canal, Hemlock canal, Alamo chan-
nel, Alamitos canal, Main canal, and Boundary canal. These stations
are located on United States territory, and in each case near the
California-Mexico boundary line. Discharge measurements are made
from foot bridges constructed at each station. The gages are vertical
rods fastened to 4 by 4 inch timbers substantially embedded in the
ground. Automatic water-stage registers, from which the daily gage
height record is compiled, were placed at the first five stations men-
tioned above. These canals enter the valley east of Calexico, Cal
In October a canal, known as canal No. 6, was completed, which enters
the valley west of Calexico, Cal. A station was constructed on this
canal in November, and weekly discharge measurements are being
made. A large quantity of waste water was discharging from the
Imperial Valley below all irrigated lands, into the Salton basin. To
determine this waste discharge measurements were made on New River
at Brawley, on Alamo channel at Rockwood, and on canal No. 5 at
Bernice.

The observations at these stations during 1904 were made under the
direction of W, B. Clapp, district hydrographer.

.



HINDERLIDER, SWENDSEN, ] GOLORADO RIVER DRAINAGE BASIIT. 37

Discharge measurements of Holt canal near Calexico, Cal., in 1904.

Date. Hydrographer. h(gig et‘ Discharge.
Feet. Second-feet.
July 14_....._. W. V. Hardy.- .o 2.0 62.0
July 23... . _.|..... Lo £ Y, .7 53.6
July 26... . ..|-.-.. s L 1.7% 48.4
July 29, |.-... A0 - oo 1.72 44.0
August2. ... .]..... s L PN 1.7 43.0
AugustH. ... |.oo.. 16 L T, 1.7 41.8
August10.. .| ... [ 1 YN 1.87 50.0
August17..... . ... s (o S 2.0° 59.0
August 23 .....|... .. Q0 - oo 1.9° 56.0
August26......|..... o LC Y 1.97 56,0
September 3 ... W. V. Hardy and E. C. LaRue........_...... 2.03 60.0
September 10 . _/____. s U S 2.14 61.0
September 18 ..|._ ... s L Y 1.63 37.0
September 24 __| 8. M. Smith ... ... ... ... 1.69 36.0
September 27 .. ... s 1 Y, 1.55 33.0
October 1......|..... QO o iiiaaaas 1.90 49.0
- October 5..._..|..... s ¥ S, 1.73 41.0
October 8____._|.__.. 4 Lo 2.03 56.0
October 15___._|..... 1 T Z N 1.97 48.0
October 22. ... _[..__. [« U Y 1.98 47.0
October 29 __._.|..... QO - et 1.61 30.0
November 4 _..[..... T 1 1.62 36.3
November 11 .. W. V. Hardy and 8. M. Smith_.___..._..._.. 1.95 54.0
November 18 .| W. V. Hardy ... ___.__ ... ... ........ 1.92 50.0
November 25 __|._... dO e e 1.72 40.0
December 2....|..... s T T 1.52 32.0
December 8....|..... 0 Y 1.6% 37.0
December 15...{..... 12 ' Y 1.4% 27.0
December 22.__|..... 6 Lo P 1.58 32.0
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Mean daily gage height, in feet, of Holt canal near Calexico, Cul., for 1904.

Day. July. | Aug. | Sept. Oct. Nov. Dee.
1.8 2.00 1.90 1.60 1.60
1.70 2.10 1.80 1.55 1.55
1.70 2,00 1.80 1.65 1.50
1.70 2.00 1.80 1.60 1.56
1.70 2.00 1.6 1.70 1.60
1.65 1.90 1.70 1.80 175
1.60 1.90 1.80 1.65 1.65
1.80 2.10 2.00 2.16 1.66
1.86 2.10 2.00 2.15 1.60
1.90 2.1 1.85 2.05 1.60
1.90 2.16 1.80 2.00 1.66
1.90 2.10 1.85 1.90 1.65
1.96 1.90 1.90 1.90 1.66
1.95 1.70 1.85 1.90 1.60
2.00 1.65 1.80 1.86 1.50
2.00 1.60 1.90 1.86 1.50
2.05 1.65 1.90 1.90 1.46
2.05 1.60 1.95 1.90 1.50
2.05 1.60 1.95 1.90 1.50
| ceeeeeed| (2.05)] 160 1.95| 1.90 1.45
2 AR PPN (2.06) 1.65 2.00 1.85 1.5
2 ittt iiecietatecciieccceievsecceeaaananas 1.80 | (2.00) 1.55 1.95 1.85 1.56
2 1.80 1.9 1.55 1.85 1.80 1.45
P 1.75 | (1.95) 1.56 1.75 1.75 1.26
5 RN 1,70 | (1.95) 1.55 1.60 1.76 1.20
2 et ieaiaceesaeaaaaan 1.7 1.95 1.50 1.65 1.76 1.05
7 1.80 2,00 1.66 1.70 1.75 1.10
R 1.75 2.05 1.50 1.65 1.70 1.05
2 1.70 2.00 1.50 1.60 1.70 (1.0b)
RPN 1.35 1.90 1.70 1.60 1.65 (1.05)
3 1.90 2.00 |........ 1.60 ! ........ {1.06)

NoTE.—Gage heights in parenthesis are estimated.
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Discharge measurements of Hemlock canal near Calexico, Cal., in 1904.
Date. Hydrographer. h(ggglft. Discharge.
Feet. Secbnd—feet.
Jhly 23........ W. V. Hardy . cceeeiieeieiaeiececceceene 095 4.4
July 26......_.|..... & 0o S 1.15 6.4
July29......_|..... 1 1o U 1.14 6.0
August2..__.._|..... s SN .92 3.6
Aungustb.._ ... ... ¢ 1 S 1.20 7.3
August10..._...|..... ¢ U S 1.00 4.4
August17. ... |..... ¢ 0 R 1.08 5.7
Auvgust23._... | ... 1 1 J I 1.03 5.0
August26......|..... s s R, 1.02 4.9
September 3...| W. V. Hardy and E. C. LaRue....c.c..ocu-- 1.02 4.8
September 10._|..... s 1o N 1.07 4.6
September 18 ... .. .. G 1o RO 1.44 11.5
September 24 . .| 8. M. Smith ... ... i iiiiaiaaas 1.10 3.9
September 27 ..'. ... 1 Lo S 1.10 4.5
October 1.........._. (s (R 1.79 H.5
October &....._|..... s o SIS 1.16 5.4
Qetober 8....._|..... O e 1.81 8.2
October 15____.{..... A0 e e 1.45 8.8
October 22_..._|..... [ o 1.50 10. 6
October 29...._|..... 1 (o N .98 3.1
November 4 .._|..... s s S 1.13 6.4
November 11 .. W. V. Hardy and 8. M. Smith..._.... .. ... 1.29 8.0
November 18 .. W, V. Hardy ... ... .. ........o..... 1.31 8.2
November 25 __|..... G 1S 1.28 8.0
December 2.._.{..... G 1o I 1.39 9.5
December 8....|..... s o SO 1.13 6.3
December 15.__|..... dO e 1.04 3.3
December 22.. |..... O o e .88 1.8
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Mean daily gage height, in feet, of Hemlock canal near Calexico, Cal., for 1904.

Day. July. Aug. Sept. Oct. Nov. Dec.

0.95 0.95 1.70 L.05 1.20
.90 .96 1.50 L10 1.40
.95 1.00 " 1.40 1.156 1.40

110 1.06 1.36 1156 1.40

1.20 1.06 1.15 1.20 1.30

1.30 1.05 1.06 L.25 .95
(@) 1.06 1.06 1.35 116
(@) 1.05 1.15 1.40 L15
.90 1.05 .85 1.356 1.10
1.00 1.10 .80 1.30 110
1.00 1.10 .7 1.30 1.10
.80 1.05 .6b 1.30 1.10
.90 1.05 .95 1.30 1.10

1.05 1.00 1.30 1.30 1.10
1.05 1.06 1.45 1.36 1.00
1.05 110 1.45 1.45 1.00

110! 1.05| 145 1.46 .95
L.05| 1200 1.46| 1.35 .95
110 1.66| 1.46| 1.30 .90

(1.05)] L.35| 1.50| 1.80 .90,

(1.05)] 1.10| 1.50| 1.30| .90

(.05)) 1.00| 1.50] 1.30| .90
.05 L00| 1.45| 1.30 .85

05| 1.00| 1.35]| 1.30 .80

(1.00)| 1.05( 1.25( 1.30| .80
.00| 110] 1L15| 1.30| .65

05| 12| 105| 1.3 .60

(1.05)) L45| 1.00| 1.30 .7

(1.20)) 1.35| 1.00] 1.25| (.75)
(L25)) 135 1.05| 1.20| (.75)
(1.05)]uneneen. 106 |oeeen.n. (.75)

« Dry.
NoTE.—Gage heights in parentheses are estimated.
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Discharge measurements of Alamo channel near Calexico, Cal., in. 1904.
Date. Hydrographer. hgfaggfet. Discharge.
. Feet. Second-feet.
July14 ...._... W.V.Hardy oo aiceeeaceceean 3.20 144
July23 . ......|..... [ L N 2.80 115
July26 ... |..... s Lo Y 3.09 138
July29 . ... ... < N 3.51 177
Avgust2.......|..... < 1o P 1.63 39
Augustb. .. .| ... [ U TN 1.61 36.5
Auvgust10.....|..... A0 co i eecceaeaacaans 3.38 163
August17.._ ... ... < L T PN 3.82 219
August23...._|..... 1 (o TN 3.67 200
August26......|. ... L PN 3.68 197
September 3 ... W. V. Hardyand E. C. LaRue.............. 4.00 239
September 10 . _|.._.. QO - e e e 4.00 256
September 18 ..|.. ... s 7o TN 2.95 136
September 24 .| 8. M. Smith ... ... .. ... .. .......... 2.77 124
September 27 . _|..._. 6 Lo 2.80 135
October1 ......|..... Y 3.79 240
October5......|..... & 2.65 123
October8......|..... 6 0o Y, 3.55 206
October15.....|..... s £ 3.40 182
October22.....|..... 3 L Y 3.82 228
October29.....|..... s (O 3.05 157
November4 _..|.._.. QO e eeeeeeeeaaaans 2.97 146
November 11 ..| W. V. Hardy and 8. M. Smith.............. 3.04 152
November 18 ..| W. V. Hardy ... ... .o i oooiooi. 2.43 97
November 25 __|..... QO e eeee e 2.22 86
December 2....|..... 6 ¥ JT N 2.14 80
December 8._..{..... o 1o Y 2. 56 107
December 15...|..... 6 1o T 2. 55 111
December 22___|__._. 6 L P 2.32 80
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Mean daily gage height, in feet, of Alamo channel near Calexico, Cal., for 1904.

Day. July. | Aug. | Sept. | Oct. Nov. | Dec.
RN PR 1.80 | (3.90) 3.75 2.95 2.10
R (s 1.65 (3.90)] 3.85 2.95 2.16
2 SIS P 1.65 4.00 3.00 2,95 2,15
PP RPPIPIN PP, 1.60 4.00 | (2.70)] 3.00 2.20
TP PSPPI PR 1.60 4,00 2,65 2,70 2.30
RO P 1,80 4.00 3.56 2.50 2.85
USSR PP 2.50 | 4.00| 2.75| 2.60| 2.55
- 2D G PN 2.65 4.00 3.26 | (3.00) 2.56
M) P 2.85 4.00 3.50 | (3.00) 2.55

Y PR 3.40 4,00 3.45 | (3.00) 2.60
I PR 3.60 4,00 8. 40 3.00 2.60
Y PR, 3.60 3.95 3.40 2,75 2.60
3 R PR 3.50 3.65 3.40 2,50 2.60
PSP SRS 3.65 3.8 3.36 | (2.40) 2.55
O PP 3.65 | (3.00)] 3.40 | (2.40) 2.65
SRR P 3.75 | (2.90)] 3.46 | (2.40); (2.65)
L R U R FUS 3.80 | (2.90)] 3.40 | (2.40)] (2.55)
0 R S 3.80 2.90 3.60 2.40 (2.60)
3.80 2.90 3.76 2.40 (2. 50)
3.80| 2.90| 3.8 | 3.40] (2.40)
3.80 2.80 3.8 2.35 (2.35)
3.80 2.70 3.80 2.30 2,30
3.65 2.7 3.70 2.25 2.16
3.65 2.75 8.25 2.25 2.00
3.70 2.80 3.20 2.20 (2.00)
3.70 2,75 3.25 2.25 (2.00)
3.80 2.80 3.15 2.25 (1.90)
3.80| 275! 38.06] 2.20| (1.80)
3.80 2.9 3.00 2.15 1.75
3.80 3.40 3.00 2.10 (1.75)
3.8C |vueenn-s 2,95 |.eeen... (1.75)

NotTE.—Gage heights in parenthesis are estimated.
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Discharge measurements of Alamitos canal near Calexico, Cal., in 1904.
Date. Hydrographer. h‘gig:et Discharge.
Feet. | Second:feet.
July 14........ W. V. Hardy ccceeemiiiiaccicmcaacaanans 1.40 26.6
July 23, . ... QO e e raeee——————- 1.48 24.3
July 26......_.|..... s U Y I 1.30 18.4
July 29, ... . ..... s 1 PPt 1.50 26.3
August 2 ... ... do cecenn.... r e meeeeeeeeeeanem——————nn 1.08 8.2
August b ......|..... QO e e eceaaaas 1.04 13.3
August 10 _____f ... L o S .81 3.0
August 17 ____ ... L 1 S 1.20 17.7
August 23 ..._.|..... 8 R 117 17.4
August 26 _..__[._... 1€ 1.13 15.6
September 3 .. _|.. ... ¢ 1 1.10 16.3
September 10 . _|..... [ o TS 1.15 21.0
September 18 ... ... L1 s IR 1.39 31.0
September 24 .| S. M. Smith ... ... ... .87 8.3
September 27 ..|..... L 1 P 1.02 13.7
October 1......|..... s 0o S 1.10 8.4
October 5......|..... [ 1 SN 1.19 18.7
October 8......|..... 6 1.54 36.0
October 15_.__.|..... s 1.50 35.0
October 22.._._|..... T 1.30 26.0
October 29...._|..._. ¢ Vo TN 1.24 25.0
November 4 .. - 1 T 1.21 23.0
November 11 _.{ 8. M. Smith and W.V. Hardy .............. 1.37 30.0
November 18 .. W.V. Hardy ........ .. ... ... . ... ... 1.48 35.0
November 25 _.|.._.. ' L 1.48 26.0
December 2 ...|..... 14 1 T 1.34 22.0
December 8..._|..... 1 L 1.41 25.0
December 15.._|..... 4 Lo 1.43 26.0
December 22...|..... 6 Lo N 1.46 29.0
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Mean daily gage height, in feet, of Alamitos canal near Calexico, Cil., for 1904.

Day. July. | Aug. | Sept. | Oct. Nov. | Dec.
1.00 | (1.10) 1.10 1.25 1.35
1.10| (1.10) .65 1.25 1.35
1.10 L10 .90 1.25 1.35
1.0 1.05 1.15 1.25 1.35
1.05 1.10 1.25 1.30 1.85
1.00 1.10 1.30 1.35 1.40
1.00{ (1.10)| 1.40] 1.25| 1.40

.90 1.15 1.45 1.20 1.40
1.00 1.15 1.85 1.25 1.50
.80 1.15 1.36 1.30 1.60
.90 1.15 1.35 1.35 1.45
.8 1.20 1.35 L45| 1.40
.95 1.15 1.40 1.45 1.45
1.00 1.15 1.45 1.45 1.45
1.10 1.10 1.50 1.45 1.45
1.15 1.15 1.56 1.45 1.45
1.20 1.25 1.10 1.46 1.45
1.20 1.40 .90 1.50 1.45
1.20 1.30 .80 1.45 1.45
(1.20)| 1.25 1.15 (@) 1.50
1.15 1.15 1.35 (@) 1.50
(1.10)] 1.10 1.30 1.35 1.45
1.10 1.00 1.30 1.40 1.40
(1.05) .95 1.25 1.40 1.35
(1.05)] 1.10 1.25 1.40 1.25
1.05 1.05 1.25 1.40 1.20
1.05 1.05 1.25 1.40 1.30
(1.05) 1.10 1.25 1.40 1.40
(1.05)| 1.15 1.25 1.40 | (1.40)
(1.00)| 1.00 1.25 1. 40 (1.40)
(100} e enneee 1.25 [eenen-. (1.40)

aDry.
NoTE.—Gage heights in parenthesis are estimated.
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Discharge measurements of Imperial canal (main) near Calexico, Cal., in 1904.
Daite. Hydrographar. h(giaégft. Discharge.
Feet. | Second-feet.
July 14._..._.. W. V. Hardy . oo eieceeaeaeaanan 4.60 615
July 21 .. ..... 6 (0 4. 60 642
July 23. ... j..... 6 O 4.53 625
July 26........|..... & 1 N 4.32 598
July 29 ... _.__|.._.. A0 e e 4.03 519
August2.......|.._.. G o U 4,73 652 -
Augustb.. ... 6 (s SN 4.83 677
August10. ... .|..__. s (S 4.16 556
August17......|..... QO - . 4.72 644
August23. ... .. ... & U TN 4.74 669
August 26 ... .| ... 6 U T 4.76 696
September 3 _..|._... & £ N 4,93 717
September 10 __|.._.. & L N 4.91 682
September 18 __|._... & 4,62 662
September 24 __|.._.. & 1 SN 4.27 573
September 27 ..} 8. M. Smith . ... ... ..., 4.10 560
October 1...__.|..... & Lo 311 249
October 5......|..... G o R 397 474
October 8. .....|..... G 1o S 4.13 548
October 15 ... .|..... QO i iecciaieaaes 4.59 642
October 22 ___.|..... [ T TN 4.70 639
October 29..._.1._... < L 4.63 656
November+4....| 8. M. Smith and W. V. Hardy.............. 4.45 598
November1l.._|..... & T S 4.41 601
November18...i W. V. Hardy ... .. .. o eio..... 4.62 620
November25...|..... s LG 4.54 602
December 2..__|. ... 6 o N 4.48 586
December 8....|..... QO i 4.45 573
December 15...|..... s L 4.42 561
December 22...i..... & L P 4.40 563
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Mean daily gage height, in feet, of Imperial canal (main) near Calexico, Cal., for 1904.

Sept.

Day. July. | Aug. Oct. | Nov. Dec.
PN PO 4.60| 4.85 2,90 4.50 4,50
N ) P 4.7 4.90 3.50 4.50 4.45
RPN RPN RPN 4.70 4.95 3.80 4.45 4.45

4,8 4,90 4.0 4.45 4.45
4.80 4.90 4.00 | 4.50 4.50
4.80 4.90 3.95 4.55 4.50
4.70 4.90 4.00 4.25 4.45
4,55 4.90 4.15 4.25 4.45
4.40 4.90 4.25 4.30 4,45
4.15 4.90 4.40 4,35 4.40
4.20 4.90 4.40 4.40 4.46
4.30 4.85 4,40 4.50 4.45
4.40 4. 80 4.40 4.55 4,45
4.55 4.75 4.55 4.55 4.40
4.65 4.75 4,60 4.55 4.40
4.65| 4.75| 4.60| 4.60| (4.40)
470 | 4.65( 4.70| 4.60| (4.40)
4.75 4.60 4.75 | 4.60 |  (4.40)
4.90 4.60 4.80 4.65 (4.40)
4.75 4.55 4.7 4.70 (4. 40)
475 455] 470 4.70| (4.40)
4,75 4.50 4.70 4.60 4.40
4.7 4,35 4.65 | 4.55 4.35
4.75 4.15 4.65 4.55 4.30
4,75 4.10 4.60 4.55 4.20
4.75 4.10 4.65 4.55 4.15
4.80 4.156 4.60 4.60 4.10
4.8 | 4.15| 4.60 4.65 4.00
4.85| 410 4.65] 4.55| (4.00)
4.8 | 830 | 4.60| 4.50| (4.00)
4.85 |.oeennns 4,56 |ennnn.. (4.00)

Note.—Gage heights in parenthesis are estimated.
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Discharge measurements of Boundary canal near Colexico, Cal., 1904.
Date. Hydrographer. h(igﬁ%t. Discharge.
Feet. Second-feet.
July 23........ W. V.Hardy - . .ooiimcicaeac e cccaaaes 1.20 10.0
July 26.. .. _...... QO e ieieaeceaaaaa 1.20 10.0
July 29 ..._.|..... 6 C I 1.15 9.1
August2._.___.l.___. 15 1.65 12.7
August5._._...|..... 16 1.10 13.0
August10......|..... 5 (o T 1.06 10.5
August17....._|..... 6 T .91 8.3
August23....__|. ... 5 L .85 11.9
Auvgust26......| ... 4 1 N 1.10 15.6
September 3 ...| W. V. Hardy and E. C. LaRue.............. 1.07 13.2
September 10 . _|.__.. o L 1.08 12.9
September 18 ... .. .. '+ U .85 7.5
September 24 __| 8. M. Smith ... ... .. .. ........ .99 11.0
September 27 ._|..... & 1 N .90 9.9
~October 1... . | . aadO oot 1.00 10.8
October 5......|..... o S 1.00 10.0
October 8......|..... s Lo P +1.00 9.4
October 15...__[..... O o iicaceaaanan .90 5.9
October 22_..__|..... 5 N .10 7.0
October 29_.._.1.._.. 4 1 .10 7.0
November4....| W. V. Hardy .. .....oooiiiiiiaiiiiaaaa.. .78 6.2
November1l...| 8. M. Smith and W. V. Hardy .............. .85 6.6
November18...| W. V. Hardy «..... coeicicnaaaaeaan.. .82 6.3
November25...|..... 5 s S .82 6.2
December 2....|..... B0 o, .84 7.0
* December 8..._|..... 15 LT .65 4.8
December 15.. ... ... (5 o TN .74 5.5
December 22...|..... 4 LG P 46 4.0
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DUTY OF WATER AND _SEEPAGE INVESTIGATIONS MADE AT YUMA, ARIZ.
By W. D. SmrtTH.

The following is a statement of the investigations made on the duty
of water for mixed crops under the right and left branches of the
Colorado Valley Pumping and Irrigation Company’s canal, the duty of
water for alfalfa on the Laselle and the Rose ranches, and the seep-
age loss in the left hranch of the Colorado Valley Pumping and Irri-
gation Company’s canal (commonly known as the Ives ditch). All of
these lands lie in the upper pait of the Yuma Valley, within 6 miles
of Yuma, where the pumping plant is located. The results are rep-
resentative of the Yuma project as a whole, with the exception of the
seepage loss, which is believed to be somewhat high.

The climatic conditions have been normal. At the end of the year
the zanjero, Mr. S. P. Huss, was asked if he thought the amount of
water used was more or less than usual, and he said, *‘Probably a little
less, for the following reasons: Colorado River during -the months of
August, September, and October, has carried an abnormal amount of
fine light mud, due to the heavy discharge of Gila River and other
Arizona streams. This was carried through the cdnals to the lands
irrigated, and prevented the water from soaking in readily. In the
same way seepage in the ditches was reduced.” Mr. Huss states that
he observed a marked difference in the amount of time it required
to irrigate the same acreage with a given head of water, and that this
was not entirely offset by more frequent irrigations. T« alfalfa crop
appears to have been slightly reduced from this cause. The water
costs the irrigators $1 or more per acre-foot, and is, therefore, not
wasted; but the scattering location of the farms and the slow velocity
of water in the canals and laterals increases the amount lost by seep-
age. The areas were obtained from the best available sources. The
Laselle and Rose ranches were surveyed by the writer.

Four measuring flumes were used, on which nilometer records were
kept. Weir measurements would have been unsatisfactc vy on account
of the large amount of sediment carried in the water. The rating of
these flumes was constantly changing by the steady filling of the canals
with silt. This necessitated frequent ratings or single weter measure-
ments, and at the end of the year, or just before the cleaning of the
canal of silt, tables were constructed for periods of from two weeks to
two or three months, according to conditions.

Another serious difficulty was the light grade of the canals and the
fact that they were discharging nearly their full capacity. ‘This made
it almost impossible to locate the flumes where the rating would not be
affected by check gates in the canal. In the case of flumes Nos. 2 and
4 this might have been overcome by locating them above the company’s
weirs, but the advantages would have been offset by the fact that here



N e “®% ] COLORADO RIVER DRAINAGE BASIN. 49

the canals are more often cleaned of silt. The flumes wera rated with
the check gates removed and with them in place, designated as ‘“ rating
a” and “ rating 5,” respectively. This would not have len a com-
plete success without the hearty cooperation of the zanjero, Mr. S. P.
Huss, in operating the check gates ard keeping a record of the same
when requested; also the cooperation of Mr. J. M. Boxley and Mr. John
Lamar, managers of the Laselle and Rose ranches, respectively.

By the kindness of the engineer, Mr. H. Alexander, another check
was obtained on the ‘“¢” and *‘ 5™ ratings, and on the clock records
as a whole. Mr. Alexander kept an accurate record for the whole
year of the number of hours the pump was in operation each day, and
the number of irrigating heads pumped. An irrigating head is about
12 second-feet.

Flume No. 4 is the property of the Agricultural Experiment Station
at Tucson, Ariz. The nilometer on this flume is of Franch make.
The other three were manufactured by Julian P. Friez, of Baltimore,
Md. The French machine gave much better results than the latter.
In carrying out this work, no impossible degree of accuracy has been
attemped; but no pains have been spared to make the results absolutely
reliable and reasonably accurate.

Monthly (l'itty of water of right branch of Colorado Valley Pumping and Irrigation Com-
pany’s canal at Yuma, Ariz.

Acre-feet.
Month.
Total. Per acre.

Januwary ........_......._.. e e e eemeaeeeeeaaaaan 356. 0 0.20
February. - ..o caeeeeana 517.9 .29
March. o eimeeemeeaaaas 1,188. 5 .66
Aprilo .. 966. 2 .54
May . oo . 966. 3 .54
B 1,284.6 .7
B 1,083.1 .57
AUGUSY - oo e oo et 576.9 .82
September - . . i 794.0 L4
October............. dmemm e meamme e 748. 4 .41
November . ... 0.0 ~ 00
December e 316. 0 © .18

TOtAl . . oo e e e 8,747.8 4.86

Note.—The above includes seepage losses. Crops, mixed. Net area, 1,800 acres.

IRR 133—05——1%
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Monthly duty of water of left branch of Colorado Valley Pumping and Irrigation Company’s

canal at Yuma, Ariz.
Acre-feet.
Month.
. Total. Per acre.

JANUATY - e e et eee e e e i e eacccaseeaaaaaaeccaannnan 100.7 0. 22
February - oo cdcecceeeaaaan 105.5 .23
MArch. .« oo et eieeemea——e——ee—aan 174.5 .39
N | P 249.6 .55
B 2SN 243.8 .54
JUne - e deeeeeaaaa 398.0 .88
JUly o o e 330.8 .73
August - et 245.8 .55
September. ... ... .. 204.0 .45
(0161 7s) 173 RN 223.9 .50
NOVEMDET - - - et e e eecee e ereaaacacaaaan 0.0 .00
December . . ieeiiiicieiaaeaan 51.5 .12

Total - o e emeaan———an 2,328.1 5.15

Nore.—The above includes seepage losses. Crops, mixed. Net area, 450 acres.
Monthly duty of water at Laselle ranch, Yuma, Ariz.
Acre-feet.
Month.
Ttal. Per acre,

JLE:S 0153 o N 76.0 0.58
e UALY - - oot aeaaaan 48.5 .37
March. ..o e eeaaaaaas 64.3 .49
April. .o e meeeeecaae————an 66.9 .51
] 109.1 © .83
JUne e 53.3 .40
JULy et 140.7 1.07
August . i eiiicceceaeeaaa. 65.3 .49
September. . . . oot emeeema—aana- 80.9 .61
L0761 7] ¢ ) P N 74.9 .57
November .. . meeeeeeam—————a 0.0 .00
December - ... .o iaaee i eee et 0.0} . .00

B0 7 X 779.9 5.92

NoTe.—Acreage, net: Alfalfa, 128 acres; wheat, 17 acres; total, 1456 acres, which is equivalent to
132 acres of alfalfa.

REMARKS.—The measuring flume is 1,100 feet above the first lateral, so thet the loss by seepage
after pasging the fiume and before reaching the ranch is probably about 1 per cent. The soil is very
sandy. Most of the alfalfa was cut, but a part was used as pasture, Plenty of water was used, but
apparently none was wasted. .
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Monthly duty of water ai Rose ranch, Yuma, Ariz.

Acre-feet.
Month. -
Total. Per acre. -

B E:3 (1 5 o RPN 0.0 0.00
oY 3 T 1 0.0 .00
March.. ..o . e e 13.8 .72
N 43« | P 15.2 .79
My i ieeeieaaaaas 10.0 .52
B T - R 14.9 .77
JUly et 12.3 .64
August ........... e e e emaemaicaeiacracaaanas .. 8.0 .42
September. ... iiiieiieeaaaan 8.2 .43
OCODET - - -« e et e e e e e 13.8 .72
November . ...t ce e 0.0 .00
December - ..o e eiaaaaaeae 2.2 .11
b 03 7 1 N 98.4 5.12

NoTe.—Acreage, net: Alfalfa, 19.26 acres.

REMARKS.—7.19 acres of aboye was wheat and young alfalfa, so irrigated as to make total equiva-
}ent ‘;/o 17.7 acres of old alfalfa. These measurements were made at the ranch and do not include
oss by seepage.

Monthly duty of water of Colorado Valley Pumping and Irrigation Company’s canal, Yuma,

Artz.
Acre-fee'.
Month.
Tow. | Bersere | poracre

RED (1115 o RN 456. 7 0.07 0.20
February . ..cocn oo aaaas 623. 4 .10 .28
Mareh...o.eoein i aiceinaice e 1,363.0 .21 .60
April. e eiccaaaaes 1,215.0 .19 .54
May -t 1,210.1 - .19 .54
June . ..o 1,682.6 .26 .75
JUlY e et 1,363.9 .21 .60
August ool 822.7 .13 .37
September...... i 998.0 .15 .44
October - oo 972.2 .15 .43
November ... e all. 0.0 .00 .00
December .......... temzateezaserzrmatzesasezeen 367.5 .06 .16

TOtL. - vaeegensasmrseccnsresazenszenses| 11,075.9 1.72 4.91

NoTE.—The above includes loss by seepage.

REMARKS.—Mixed crops: Alfalfa, 1,365 acres; grain, 475 acres; corn and sorghum, 245 acres; miscel-
laneous, 165 acreg. Total net area, 2,250 acres: total gross area, 6,500 acres, Number of irrigators, 75,
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Cost of pumping, Colorado Valley Pumping and Irvigation Company’s Canal, Yuma, Ariz.

: Cost per
TR onn lonrs | Acreteet | Avermse | pypens, | Couter | fontoF
. acre-foot.
1] January ..._......_.. 156 457 11.5 $240 | $0.53 $0. 046
2 | Febraary ............ 342 | 1,173 | 10.8 564 .48 L 044
3{March.._............ 230 816 10.5 411 . o0 . 048
4 [ April..oo. .. 380 | 1,216 | 10.1 607 .50 . 050
5| May -............... 183 582 8.7 312 .64 . 062
6| May ................ 213 628 7.5 310 .50 . 067
FlJune ... .... 200 623 5.1 271 .43 . 084
8 |June ... ... .......... 220 685 6.4 311 .4H .070
9| June _............... 240 718 6.3 330 .46 .073
10 July ..oooooL.. 220 706 8.3 362 .51 . 061
11 | August ... ... 300 644 8.9 345 .54 . 061
12 | August ... 200 439 8.9 260 .59 . 066
13 | September__....._... 180 480 8.9 340 .71 . 080
14 | September.___....._. 175 572 10.7 354 .62 . 058
15 | October ........._... 200 574 9.7 310 .54 . 056
16 | October ...._.__..._.. 200 156 10.1 302 . 66 . 065
‘17 | December . .......... 180 368 11.4 315 .86 .075
Total .......... 3,819 | 11,079 | 9.05 | 5,944 .54 . 060

NoTE.—The engineer's salary is $100 per month, and this increased the cost per acre-foot in the
months when little water was pumped.

Monthly expense.

Month, Labor. | Wood. | oi | Miscella | oy

January ... .. ... Li..... $88 $126 $0 $17 $231
February - ... ... ... ... 132 4 170 27 333
March. . ... . ... 174 91 320 45 630
April. .. l.. 130 88 312 26 606
MY oo s 172 91 305 32 600
June .. aaaas 188 130 340 32 690
July . ... 190 140 328 36 694
August ... ...l 174 10 352 30 566
September. .. ... ... ............ 158 63 280 35 536
October «ooooeo i 172 80| 288 51 591
November . ... . .. .. .. ... .. 100 0 0 9 109
December ... ... ... ......... 134 70 80 74 358

Total oo, —..| 1,862 893 | 2,775 414 | 5,944
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Seepage loss, Ives diteh (Left Branch (olorado Valley Pumping and Irrigation Company’s
canal) at Yuma, Ariz.

[Distance, 4.26 miles.]

Per cent.

Mareh 21 L e e et 10
April 18 L ... e e mm e 17
Ay O - i e e 14
B 73 18
JULY 2 e ciieiemanae—aaaa- 19
July 17, a I e 16
July 17, pom o iteeeceaeaeeaaaaa 18
B o DRI AP 16

REMABES.—This is the loss between flumes No. 2 and No. 3. The water travels this distance in four
and one-half hours. In each case the register records show a constant head, and meter gagings were
made in flume No. 3 (the lower one). In addition to this meter gagings were made in flume No. 2 on
May 9, May 23, and July 17, a. m. For the remaining determinations the discharge at flume No. 2
was taken from the rating tables. In each case search was made along the ditch for leaks, and there
was a very small loss from this source, which was estimated to be about 2 per cent, making the actual
loss by seepage about 14 per cent. The ditch has not been cleaned for several years and is heavily
silted, but'it passes through a sandy part of the valley.

GREEN RIVER AT GREENRIVER, WYO.

This station was established May 2, 1895. It was loceted at the
punp house at a point about 40 feet below the bridge of the Union
Pacitic Railroad Company. The gage is a plain staff, graduated to feet
and tenths, securely fastened to heavy submerged cribbing on the east
bank of the river. Here the water runs in four channe's at flood
times, but can not possibly overflow beyond, because of th= high rail-
road embankments. The bench mark is a cross on the third step
from the bottom of the south end of the east abutment of the railroad
bridge. Its elevation was 12.48 feet above the zero of the gage.
During the winter of 1903—+ the gage was raised from its original posi-
tion, and now the bench mark is 12.46 feet above the zero cf the gage.
As the section under the railroad bridge is poor, discharge measure-
ments are made from the iron highway bridge about one-half mile
below. The initial point for soundings is the end of the bridge on
the left bank, sounding points being indicated by notches cut in the
railing of the bridge on downstream side, and the distance from initial
point marked. The channel is straight for about 500 feet above and
300 feet. below the station. The current is swift at high water and
sluggish when at its lower levels. The stream is confined within the
banks'and runs in a single channel during low-water period-. when the
entire right half of the channel is a bed of clean sand, shifting more
or less each year, but as it rises the water extends acrcss the two
channels and under th> approaches of the bridge. The station was
temporarily discontinued during the latter part of 1900 and part of
1901, and no discharge measurements were made in 1903.

The observations at this station during 1904 have been made under
the direction of A. J. Parshall, resident hydrographer.
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Di.scht.wge measurements of Green River at Greenriver, Wyo., in 1904.

Date. Hydrographer. s‘;rcet?ocr’xf. vg[oecailt}y. h(é’f;&. Discharge.

Square feet. | Ft. per sec. Feet, Second.feet.
March 19.._ ... A.J. Parshall........ 506 1.82 0.90 923

April 8 .. ... ... [ (s R 654 2.11 1.60 1,390~

April29.......|..... [ (s Y, 868 3.30 2.85 2, 864
May 16._.......|..... 13 1 Y 1,130 3.70 3.35 4,185
May 26........]..... A0 e 2, 156 " 5.87 5.50 12, 640
Juned. ... .....l..... s [ S 2,006 5.27 5. 00 10,570
Junel9._...____|..... i Us SN 2,127 5.54 5.30 11,790
June30...._._|..... A0 oo 1,642 4.58 420| *7,52
September 26 . _{. ... do e 414 1. 52 1.05 631
September 26 ..|..... s [ YR 428 1.48 1.05 635
October 21...._.|..... s (o R 436 1.69 1.17 730

Mean daily gage height, in feet, of Green River at Greenriver, Wyo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1.70 2.98 4.88 4.15 3.12 1.88 1.00
1.78 3.00 4.98 4.26 3.10 1.95 1.00
1.65 3.08 5.02 4.35 3.02 1.95 .95
1.88 3.15 5.00 4.30 2.88 1.95 .98
1.75 3.12 4.68 4,15 2.65 1.92 1.02
1.90 3.05 4.35 4.10 2.62 1.82 1.08
1.98 3.08 4.20 4.10 2.52 1.68 1.15
1.65 3.20 4,28 4.02 2.48 1.60 1.20
1.40 3.12 4,58 4.00 2.42 1.62 1.20
1.38 2.85 4.9 3.92 2.40 1.48 1.26
1.50 2.72 4.80 3.82 2.35 1.45 1.28
1,92 2.956 4,92 3.72 2.356 1.40 1.32
2.35 3.06 5.06 3.70 2.40 1.38 1.38
2.40 3.10 4,98 3.68 2.40 1.35 1.32
2,62 3.15 4.90 3.62 2.50 1.80 1.25
2.70 3.30 5.02 3.50 é.48 1.30 1.20
2.85 3.48 5.18 3.42 2.40 1.26 1,18
2.30 3.60 5,25 3.38 2.35 1.26 1.15
2,28 3.75 5.30 3.30 2.32 1.20 1.15
2.38 3.92 5.30 3.22 2.28 1.20 1.15
2,58 4,26 5.30 3.20 2,25 1.20 1.15
2.80 4.7 5.38 3.15 2.25 1.18 1.15
2,55 4.80 5.42 3.10 2,22 1.15 1.15
2.38 4.82 5.45 3.10 2,18 1.15 1.15
2.30| 520| 5.45| 3.22| 208| L10| 115
2.12 5.55 5.22 3.30 2.02 1.10 1.12
2.30 5.70 4.88 3.85 2.02 1.056 1.10
2.52 5.85 4.52 3.30 1.92 1.00 1.10
2.80 4.70 4.30 | 3.22 1.8 1.00 1.10
3.15 4.58 4,12 3.18 1.8 1.00 1.10

........ 4,72 .c.eeee| 315 1.80 |........ 1.10
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Rating table for Green River at Greenriver, Wyo., from April 1 to July 15, 1904.

Gage s Gage Gage s Gage :
height, | Discharge. he?gght_ Discharge. heiaéght. Discharge. || poif), | Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.30 1,110 || 2.50- | 2,300 || 3.70 5,540 || 4.90 | 10,100
1.40 1,170 || 2.60 2,465 || 3.80 | 5,920 | 5.00 | 10,480
1.50 1,235 | 2.70 2,645 | 3.90 6,300 || 5.10 | 10,860
1.60 1,306 || 2.80 2,840 || 4.00 6,680 || 5.20 | 11,240
1.70 1,380 || 2.90 3,050 | 4.10 7,060 || 5.30 | 11,620
1.80 1,460 || 3.00 3,280 || 4.20 7,440 || 5.40 | 12,000
1.90 1,550 || 3.10 3,530 || 4.30 7,820 || 5.50 | 12,380
2.00 1,650 || 8.20 3,800 | 4.40 8,200 || 5.60 | 12,760
2.10 1,760 || 3.30 4,095 || 4.50 8,580 || 5.70 | 13,140
2.20 1,880 | 3.40 4,420 || 4.60 8, 960
2.30 2,010 [ 8.50 4,780 || 4.70 9,340
2.40 2,150 || 3.60 5,160 || 4.80 9,720

The above table is applicable only for open-channel conditions. It is based upon
8 discharge measurements made during 1904. It is well defined between gage
heights 1.30 feet and 5.50 feet. The table has been extended above gage height
5.50 feet. Above gage height 3.50 feet the rating curve is a tangent, the difference
being 380 per tenth.

Rating table for Grreen River at Greenriver, Wyo., from July 16 to October 31, 1904.

hg?g v | Discharge. hgf’ég}?t‘ _Discharge. hg?gglft. Discharge. hg?g vt | Discharge. ;

|

Feet, Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. |

0.90 575 1.40 855 2.20 1,730 2.90 2,970 ‘

.95 597 || 1.50 930 || 2.30 1,870 | 3.00 3,210 |
1. 00 620 1.60 1,015 2.40 2,020 3.10 3,470
1.05 645 || 1.70 | 1,115 | 2.50 | 2,180 || 3.20 | 3,750
1.10 670 1.80 1,225 2.60 2, 355 3.30 4,060
115 697 || 1.90 | 1,340 | 2.70 | 2,545 || 3.40 | 4,400
1.20 - 725 2.00 1,465 2.80 2, 750 3.50 4, 780

1.30 785 2.10 1,595

The above table is applicable only for open-channel conditions. It is based upon
9 discharge measurements made during 1904, and is well defined.
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Estimated monthly discharge of Green River at Greenriver, Wyo., for 1904.

[Drainage area, 7,450 square miles.]

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

Month. . . a02e~fele[é. Secnnd-feet Depth in

Maximum. | Minimum. Mean. pexl*nsi(}gare inches.
April ... .. ... 3, 665 1,155 | 1,958 116, 500 0. 263 0. 293
May -oeeieieann 13, 140 2,694 | 6,131 377, 000 .828 | © .949

June .__.._.o.o..... 12,190 7,155 | 10, v1'80 605, 500 1.37 1.53
July ... 8,010 3,470 5,255 | 323,100 705 .813
August ....... ... 3,540 1,225 | 2,040 125, 400 274 . 316
September____.._... 1,402 620 890 52, 960 .119 .133
October ............ 838 597 698 ! 42,920 . 094 . 108
The period .| .oo...._ooo . i 1,643,000 |.. ...l

GREEN RIVER AT JENSEN, UTAH.

This station was established November 7, 1903, by H. S. Reed. It
is located about 300 feet below Billings Ferry and about 15 miles from
Vernal, Utah. It is 14 miles below the mouth of Brush Creek and 3
miles above the mouth of Ashley Creek. The gage is a vertical 2 by 5
inch timber 10 feet long, braced to a cottonwood tree chout 10 feet
from the edge of the river. It is read twice each day by Victor
Billings. This station was equipped with a cable and car during 1904,
from which the measurement of August 8 was made. Tlose measure-
ments made previous to August 8 were made from the ferryboat.
The initial point for soundings is the first white mark on the cable on
the right bank. The channel is straight for 1,000 feet above and
below the station. The right bank is high, is composed of gravel, and
will not overflow. The left bank is low and sandy and covered with
underbrush. The bed of the stream is sandy and shifting. There is
but one channel at all stages. Bench mark No. 1 is a 40-penny spike
driven into the cottonwood tree to which the gage is sttached. Its
elevation is 10.66 teet above the zero of the gage. Bench mark No. 2
is a 40-penny spike driven into the southwest corner of I1r. Billings’s
grain house about 3 feet above the ground. Its elevation is 25.67 feet
ahove the zero of the gage.

The observations at this station during 1904 have heen made under
the direction of H. S. Reed, resident hydrographer.
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Discharge measurements of Green River al Jensen, Ulah, in 1908 and 1904.

Date. Hydrographer, é%zfﬁ)gf vé\ldgélirt)y. Gage height.| Discharge.
1908. Square feet. | Feet per sec. Feet, Second-feet.
November 10 ..] H.8. Reed........... 654 2.22° 2.45 1,453
1904. )
March 31...... H.S. Reed........... 1,273 2.10 3.25 2,679
April 28 ... _.j..... s [ ‘ 2, 585 3.30 5.78 8,530
May 25 .. |--... do _..__....... 5,310 5.14 10.75 27,290
August8e. .. ... weeedo ool 1,670 1.83 3.45 3,059

aMade from cable and car.

Mean daily gage height, in feet, of Green River at Jensen, Utah, for 1904.

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

4.24 | 3.82( 7.00|10.35| 7.25 | 4.32 | 2.8 | 1.63| 2.11 1.65
4.05 | 3.42| 7.50 | 10.26 | 7.18 | 4.21 | 2.75| L62 | .11 1.60
3.95| 8.66 | 7.64|10.50| 7.15 | 4.12| 2.71 | 1.64| 2,10 1,65
3.38| 3.90| 7.9610.40 | 7.10 | 4.02| 3.05) 1.65 | 2.00 1.80
3.26 | 4.30| 7.90|10.40 | 7.08| 3.86 | 3.00} 1.63 | 2.05 1.85
3.22| 4.45| 7.58 10.40 | 7.02| 3.72| 2.96| 1.68| 2.05 .93
3.05 4.45| 7.82| 9.68| 7.00; 3.58 | 2.85| 2.08 | 1.99 1.08
3.00 | 4.41 | 8.02) 9.8 | 7.00| 3.48 | 2.72| 1.79| 1.83 1.20
3.06 | 4.48| 8.35| 9.45| 6.90| 38.40 | 2.64 | 1.71 | 1.66 1.36
310 4,35 802 9.60| 690 3.36 | 2.45| 1.72| 1.63 1,41
3.16 | 4,18 | 7.65|10.10 | 6.80 ) 3.33 | 2.35 | 1.60 | 1.58 1.46
3.50 | 4.02| 7.68| 9.95| 6.38, 3.30| 220! 1.61 | 1.56b 1.50
3.78 | 4.14| 7.89|10.056| 6.06 | 3.26 | 2.04 | 1.69 | 1.48 1.46
3.821 4.72| 7.96|10.28 | 5.95| 3.18 | 2.0l | 1.88| 1.60 1.46
3.65| 540 | 8.1010.20| 5.90 | 3.08 | 2.00! 2.2¢| 1.50 1.60
3.69 | 5.85| 852 10.12 | 580 | 3.10| 1.96 | 2.58 | 1.60 1.46
3.81! 6,10 8.68|10.02 | 5,70, 3.40 | 1.93 ) 2.7¢ | L.60 1.60
3.82 | 6.55| 898| 9.98| 570 | 3.40 | 1.89| 2.58 | 1.55 1.62
3.78 | 6.68| 9.01| 9.92| 560 | 3.46 | 1.82] 2.40| 1.55 1.65
3.66 | 6.78| 9.12| 9.70 | 560 3.60 | 1.72| 2.4¢| 1.50 1.71
8.72| 6.84| 9.60| 9.90| 554 3.50| 1.66] 2.3¢| 1.50 179
4,92 | 6.8 |10.00| 9.82| 550 | 3.46| 1.61 | 2.3¢ | 1.5 1.9
4.58 | 6,92 |10.30, 9.72| 5.47 | 8.42 | 1.69| 2.2¢ | 1.65 2. 00
4.52 | 6.95|10.65| 9.60 | 5.41| 8.41 | 1,69 | 2.1¢ | 1.55 1.95
4.35 | 6,52 |10.82| 9.60 | 5,40 | 3.40 | 1.68 | 2.1f | 1.50 | 01.25

4.19 | 6,15 |11.12| 9.38| 540 | 38.38 | 1.66 | 2.1C | 1.58 L12
3.83| 5,92 | 11.52 | 9.15] 5.25 | 3.30 | 1.62| 2.1%| 1.69{ .9

3.22| 575 |11.65| 8.8 | 5,15 | 8.24 | 1.60| 2.12| 1.61 2,60

3.21 | 6,92 | 11,80 | 828 | 4.85| 3.20( 1.60 | 2.0¢ | 1.60 |.......

3.29 | 6.40 | 11.78 | 7.38| 4.70| 3.05| 1.60 | 2.1%] 1.60 |.......

3.28 |....... 10.65 |....... 4,85 | 2.98|....... 218 |oo]eeen

aRiver frozen over from January 1 to February 23. b River frozen over, December 25 to 31.
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Rating table for Green River ot Jensen, Utah, from November 7, 1903, to December 31, 1904.

hgi?ift. Discharge. hgﬁg et. Discharge. hg?;gghet. Discharge. h(é?g et. Discharge.
Feet, Second-feet. Feet. Second-feet. Feet. Second-feet. Feet, Second-feet.

1.20 400 2.60 1, 660 4.30 4, 800 7.00 | 12,380
1.25 430 2.70 1, 805 4. 40 5, 040 7.20 13, 060
1.30 460 2. 80 1, 955 4.50 5, 280 7.40 | 13,740
1.35 495 2. 90 2,110 4. 60 5,520 7.60 14, 440
1.40 530 3.00 2,270 4. 70 5, 760 7.80 15, 160
1.45 565 | 3.10 2,430 | 4.80 6,000 | 8.00 | 15,890 .
1.50 600 3.20 2, 600 4.90 6, 240 8.20 | 16,650
1. 60 670 3.30 2,780 5.00 6,480 8.40 17,410
1.70 740 3.40 2, 960 5.20 7,000 8.60 18,200
1.80 820 3.50 3,140 || ~ 5.40 7,620 8.80 | 19,000
1. 90 900 3.60 3,320 5.60 8, 080 9. 00 19, 800
2. 00 980 3.70 3,520 5. 80 8, 640 9.50 | 21,900

] 2.10 1,070 3.80 3,720 6.00 9, 200 10.00 | 24,000
2. 20 1,170 3.90 3,920 6. 20 9, 800 10. 50 26, 200
2.30 1,280 4. 00 4,140 6. 40 10, 440 11.00 | 28,400
2.40 1,400 | 4.10 4,30 6.60( 11,080 11.50| 30,700
2.50 1,525 4. 20 4,580 6. 80 11, 720

The above table is applicable only for open-channel conditions.
5 discharge measurements made during 1903 and 1904.
between gage heights 2.45 feet and 10.75 feet.

these limits.

Estimated monthly discharge of Green River at Jensen, Utah, for 1903 and 1904.
[Drainage area, 26,620 square miles.] ‘

1t is based upon
It iy fairly well defined
The table has been extended beyond

Discharge in second-feet. Run-off.
Month i, | Minimum, | beun, | Sereleet. | Sonbicetpepin in
milie, .

1903.
November 7-30 ... 1,564 852 | 1,292 61, 500 0. 049 0.044
December _....._ ... 2,834 1,388 | 1,726 1086, 100 . 085 .075

1904. :
February 24-29..__.. 4,992 2,000 | 3,881 46, 180 0.146 0.033
March.. .. ...._.... 6, 288 2,270 | 3,547 218,100 .133 .153
April .o ..o ... 12,210 2,816 | 7,583 451, 200 . 285 .318
May.ooooeoaeea. . 32,080 12, 380 | 20,400 | 1, 254, 000 . 766 . 883
June ............... 26, 200 13,670 | 23,000 | 1,369, 000 . 864 . 964
July.eeooaeooaaao. 13,230 5,400 | 9,485 583, 200 . 356 .410
August ... ... 4,848 2,238 | 3,103 190, 800 .17 . 135
September.......... 2,350 670 | 1,214 72,240 . 046 . 051
October............. 1, 805 670 | 1,041 64, 010 . 039 . 045
November ..... ... 1,080 586 745 44, 330 . 028 . 031
December 1-24...__. 980 236 639 30, 420 . 024 .021
Theperiod....| oo foiaiiaiii|aaaaans 4,323, 000
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GREEN RIVER AT OURAY, UTAH.

This station was established March 23, 1904, by H. S. Peed. It is
located about 500 feet below the ferry maintained by the Government
at Ouray, Utah. The nearest town is Vernal, Utah, 85 miles distant,
and the nearest railroad station is Price, Utah, 115 miles distant. A
plain staff gage is attached vertically to a 4 by 6 inch timb>r, which is
securely driven into the river botton: and spiked to varicns portions
of a large cottonwood tree that overhangs the right bank. The gage
is read twice each day by R. E. Waugh. Discharge measurements
are made from the Government ferry cable, which is suspended across
the river about 500 feetabove the gage. Theinitial point for soundings
is the first white mark on the cable on the right bank of the river. The
channel is slightly curved for about 2,000 feet above and straight for
1,200 feet below the station, and there is a good velocity. Both banks
are fairly high and timbered. The right bank overflows for a short
distance at high stages. The bed of the stream is composed of clean
sand, and is shifting. The stream is usually confined to cne channel,
only changing as sand bars are formed during high water. Bench
mark No. 1 is a large nail driven into the inside face of the tree that
supports the gage rod. Its elevation is 13.795 feet above the zero of
the gage. Bench mark No. 2 is a large nail driven into & blaze on a
root of one of a group of large cottonwood trees 150 feet northeast of
the gage. Its elevation is 13.51 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of Green River at Ouray, Utah, in 1904.

Area of Mean Grge Dis-
Date. Hydrographer. Width. section. | velocity. | height. | charge.

Feet. Sq. feet. |Ft. per sec.| Feel. Sec. feet.

March 24 _____. H.S. Reed ...._..... 298 | 1,914 2.41 2.80 4,610
August 16 ..._.|..._. I 289 | 1,319 | 2.16| 1.20| 2,852
October 29...._|..... s U QO 251 686 2.12 .25 1,457
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Mean duily gage height, in feet, of Green River at Ouray, Ulah, for 1904.

Day. Mar. | Apr. May. | June. | July. | Aug. | Sept. Oct. | Nov. | Dec.
112 6.00 | 10.10 6. 18 2.45 1.20 0 00 0.25 | —0.30
1,22 6.40 9,98 6.10 2,25 1.00 .00 201 — .30
1.40 6.38 9.90 5.90 2.08 .95 | — .10 .20 - .30
1.80 6.70 9.76 5,82 2.00 .85 | — .10 .20 — .30
2,20 6.70 9.70 5.80 1.92 1.15 | — .10 100 - .40
2,20 6,42 9,62 5.75 1.82 1.10 | — .10 10| — .40
2.45 6.35 9.40 5.70 1.656 1.00 .00 .00 | — .50
2,46 6.88 9.18 5,56 1.50 .85 .70 .00 f — .50
2,40 6.50 9.15 5.38 1.32 .80 30 .00 — .10
2,10 7.00 8.90 5.80 1.25 .7H 10 .00 .00
2,12 6.58 9.456 5.20 1.20 .65 .00 .00 .00
1.90 6.52 9.80 4.95 1.15 .46 00 .00 25
2.22 7.00 9.72 4.7 1.22 .30 10 .00 .40
2,78 7.40 9.85 | 1,42 1.38 .30 .16 .00 a.hb
3.35 7.65 | 10.02] 4.15 1,20 .26 .30 - .10 a.65
3.8 7.90 9. 88 | 3.95 1.22 .15 .40, — .15 a,70
4.45 8.05 9.52 ' 3.90 1.25 .00 .60 | — .20 @, 70
4. 80 8.18 9.40‘ 3.82 .32, — .10 L7000 — .20 a.70
5.16 8.48 9.38 3,656 1.48| — .10 .70 | — .20 a.70
5.30 8.75 9.32 3.42 1.62] — .10 .65 | — .20 a,70
5.35 9.02 9.15 3.15 1.68 | — .10 L60 | — .20 a.70
5,565 9.35 9.05 2,92 .48 - .05 50 - .20 «,70
5.60 9.92 8.92 2.70 1.32 .00 .50 | — .20 a,70
5.42 10.65 8.75 2.50 1.35 .00 45| — .20 @, 70
5.55 | 10.92 8. 60 2,50 1.30 .00 .40 | — .20 a.70
5.00 11.18 8.42 2.40 1.20 .00 .80 — .20 a, gl
14,60 | 11.42 8.28 2.38 1.20 .00 .80 | — .20 .80
4.40 | 11.55 7.90 2.45 1.15 .00 .30 — .20 a.90
4.62 11.45 7.45 2. 68 1.10 .00 .30 | - .30 «.80
5.08 | 11.10 6.98 2.70 1.40 .00 .80 | - .85 a.60

1.22 ... 10.62 |........ 2.65 1.45 ool I (U PR a.b50

aIncreased gage height due to back water from ice gorge below gaginy station.
PINE CREEK NEAR PINEDALE, WYO.

This station was established April 25, 1904, by A. J. Parshall. It
is located ahout one-fourth mile west of Pinedale, Wyo., and is
reached from Opal, Wyo., a station on the Oregon Shortline Rail-
road, by stage from Opal to Cora, thence to Pinedale, a distance of 115
miles. The gage is a vertical 10-inch round timber hewn and planed
smooth, graduated to feet and tenths, set 1 foot into the cobblestone
bottom of the channel and braced firmly to a pine tree on the left bank.
1t is read each day by Mrs. Cecilie Petersen. There being no bridge
upon the stream, discharge measurements are made by weding near the
gage during ordinary discharge and by a boat 2 miles upstream during
high water. The channel is straight for about 300 fe~t above and
below the station, and the current is swift. The right bank is low,
fringed with timber about 10 feet back from the bank, and is liable to
overflow during extreme.high water. The left bank is high, fringed
with willows, and does not overflow. The bed of the stream is com-
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posed of rock and clean gravel, and is permanent. The conditions are
only fairly favorable for accuracy. The bench-mark at the gage is a

notch cut into a pine tree a few feet south of the gage rod.

elevation is 5.00 feet above the zero of the gage.
The observations at this station during 1904 have been made under
the direction of A. J. Parshall, residént hydrographer.

Discharge measurements of Pine Creek River near Pinedale, Wyo., in 1904.

Its

Date. Hydrographer. Width. gare?ilo‘l)lf. vglloe&?y. h(iglft. chlt)a,irsée.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
April 26 . ____.. A.J. Parshall___._. 41 37 1.70 0.50 63

Junel ________|..... do oo 139 231 2.68 2.20 619 «

153 296 3.45 3.10 1,022
July 23_....... G. N. Stadin....... 110 264 2.12 2.10 560
August 16 ... A.J. Parshall___._. 60 91 2.78 1.20 253
October 27._._. N. Stadin..._... 35 27 1.52 .00 41

Mean daily gage height, in feet, of Pine Creek near Pinedale, Wyo., for 1904.

Day. May. | June. | July. | Aug. | Sept. Oct.
0.60 | 210 3.00| 1.80| 0,90 0.60
60| 210 29| 1.7 .90 .50
.60 | 200 2.9 1.60 .90 .50
70| 2.00| 2.80 1.50 .90 .50
.80 | 2,00 | 2.80| 1.4¢ .90 .50
.80 | 2.00| 2.70| 1.3¢ .80 .40
80| 200| 27| 1.2 .80 .40
80| 2.20| 2.60| 1.1C .80 .40
80| 2,40 2.60| 1.0C .80 .30
80| 240 250 1.0 70 .30
.80 | 250 | 240 1.0 .70 .20
.80 | 2,60 2.30 .9C .70 .20
80| 270 2.2 .9 .70 .20
80| 290 | 210] 1.00 .70 .20
.80 | 3.00] 200| 1o0C .70 .20
90| 310 200| 1.0C 70 .20
90! 32| 22! 110 70 .00
100 3.8 | 22/ 1.1 65 .00
1.00| 3.40| =210| 1.20 65 .00
110 85 | 210 120 65 .00
1.10| 3.60| 210 1,10 60 .00
1.20| 8.60| 210| 1.1¢ 60 .00
1.20| 3.70| 2.00| 1.1¢ .60 .00
1.20| 3.60| 210 1.1¢ 60 .00
1.30 | 3.50| 220 110 60 .00
2,00 8.40| 2.20| 1.00 60 .00
2,20 8.00| 210| 100 60 .00
2,00 3.10| =200]| 100 60 .00
2,00 29| 200| Loc 60 .00
2,00 3.10| 1.90| 1oOC 60 .00
2,00 |oeuennnn 190 | 100 |........ .00
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Rating table for Pine Creek near Pinedale, Wyo., from April 25 to December 31, 1904.

hgiagg;i. Discharge. h‘i?g& Discharge. hg?gg}?t. Discharge. hgiag!'zlft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.00 24 1.00 195 2.00 530 2.90 925
.10 30 1.10 223 2.10 570 3.00 " 975
.20 39 1.20 253 2.20 610 3.10 1,025
.30 51 1.30 284 2.30 650 3.20 1,075
.40 65 1.40 316 2.40 695 3.30 1,125
.50 81 1.50 348 2.50 740 3. 40 1,175
.60 99 1.60 381 2.60 785 ‘ 3.50 1,230
.70 119 1.7 415 2.7 830 3.60 1, 285
.80 142 1. 80 450 2.80 875 3.70 1,340
.90 168 1.90 490

The above table is applicable only for open-channel conditions. It is based upon
six discharge measurements made during 1904. [t is fairly well defined between gage
heights, 1.20 feet and 3.10 feet. The table has been extended beyond these limits.

Estimated monthly discharge of Pine Creek near Pinedale, Wyo., for 1904.

Discharge in second-feet.
Month. acvetet.
Maximum. | Minimum. Mean.

May oo 610 99 240 14, 760
June ... 1,340 530 908 54, 030
July oo 975 490 663 40, 770
August ..o 450 | - 168 239 14, 700
September .. ... ... . 168 99 123 7,319
October .. . .. 99 24 42. 4 2,607

The period . ..oonoo oo aaaaas e s 1?;4, 200

POLE CREEK AT FAYETTE, WYO.

This station was established April 22, 1904, by A. J. Parshall. It
is located about 300 yards west of the post-office at Fayette, Wyo.,
and is reached by stage from Opal, a station on the Oregon Shortline
Railroad, about 125 miles distant, or by a private conveyance from
Greenriver, a station on the Union Pacific Railroad, about equally dis-
tant. The gage is a vertical 9-inch timber, hewn and planed smooth,
graduated to feet and tenths, set in the cobblestone bed of the stream -
and firmly braced to the left hank. 1t is read once each day by G. N.
Stadin. Discharge measurements are made by wadirz at low and
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ordinary stages, and by means of a boat at high stages of discharge.
The measuring section is chosen according to the height of the water,
there being no bridges over the stream. The channel is straight for
about 50 feet above and 150 feet below the station, and the current
is swift. .The bed of the channel is very winding, ther> being no
point along the stream where a straight channel can be selected.
The right bank is low, covered with brush, and liable to overflow.
The slope of the river bed is toward the left bank, whizh is high, "
clean, and does not overflow. There is but one channel at low water,
and one main channel with a small slough on either side at high water.
That on the right side carried no water at any time during 1904.
Bench mark No. 1 is the top of a 3-inch stake driven firmly into the
ground about 10 feet from the gage, and marked with a copper num-
ber ¢¢0.” Its elevation is 4.47 feet above the zero of the gage. Bench
mark No. 2 is the top of a similar stake, about 10 feet from the gage,
and marked with a copper number *“7.” Its elevation is 5.02 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of A. G. Parshall, resident hydrographer.

Discharge measurements of Pole Creek at Fayette, Wyo., tn 1904.

Date. Hydrographer. Width, ;&ez?ilogf. vgggrtly. h(ggft chlt)a,irsée.

Feet. Sq. feet. |Ft.persec.| Feet. Sec.-feet.
April 24 .. __.. A.J. Parshall.______. 42 46 1.57 1.55 72
May 31......._|-e... do ool 78 168 3.72 2.90 625
June 27 ¢.....|-.... A0 e, 80| 169| 3.61| 290 610
July 23__.._..... G. N. Stadin..._..... 76 100 2. 06 2.20 205
August 15 ... _. A, J. Parshall.._.____ 42 54 2.17 1.80 117
Do.oennofenn.. do coiiiiiiil... 40 48 1.93 1.70 93
October 27_.... G. N. Stadin......... 25 26 .62 1.10 16

a Measurement from wagon.
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Mean daily gage height, in feel, of Pole Creek at Fayette, Wyc., for 1904.

Day. May. | June. | July. | Aug. | Sept. Oct.
1.50 2.90 2.80 2.20 1.50 1.15
1.80 2.90 2.90 2.20 1.45 1.156
1.90 2.90 2.90 2.20 1.45 1.15
1.90 2.80 2,90 2,10 1.50 1.15
1.90 2,70 2.80 2.10 1.50 1.15
2.00 2.70 2.80 2.10 1.50 1.15
2.10 2.80 2.90 2.10 1.50 1.15
2.10 2.80 2.90 2. 00 1.50 1.15
2.00 2.90 2.80 1.90 1.50 1.156
1.90 3.00 2.80 1.90 1.45 1.20
1.90 3.10 ‘ 2,70 1.80 1.46 1.20
2.00 3.10 2.60 1.80 1.45 | 1.20
2.00 3.10 2.50 1.80 1.45 1.15
2.00| 3.20| 25| 17| 14| 115
2.00 3.30 2.50 1.75 1.45 ! 1.15
2.10 3.30 2.50 1.70 1.45 1.16
2.10 3.30 2.50 1.70 1.40 1.15
2,20 3.30 2.50 1.70 1.40 1.15
2.25 3.50 2.40 1.70 1.35 1.15
2.40 3.50 2.30 1.70 1.35 1.156
2.80 3.30 2.20 1.70 1.35 1.15
2.90 3.30 2.20 1.65 1.30 1.15
3.00 3.30 2,20 1.65 1.256 1.15
3.50 3.40 2.30 1.60 1.20 1.15
3.50 3.30 2.30 1.60 1.20 1.16
3.50 3.20 2.30 1.60 1.20. 1.15
3.50 3.00 2.30 1.50 1.20 1.10
3.20 2.90 2.30 1.55 1.20 1,10
3.00| 2.80 2.30 | 1.50 | 1.20 1.10
3.00 2.80 2.30 1.50 1.15 1L 10
3.00 |........ | 2.20 1.50 f.ooonans 1.10

Rating table for Pole Creek at Fayette, Wyo., from April 22 to December 31, 1904.

h(giaggi?t. Discharge. hgfgg;?t. Discharge. hgf‘ggt?t. Discharge. hﬁ?g’c"ﬁ_ Discharge.
Feet. Second-feet. Feet. Second-feet. Feet, Second-feel. Feet. Second.-feef.
1.10 16 1. 80 113 2.50 325 3.20 915
1.20 27 1. 90 133 2. 60 380 3.30 1,015
1.30 39 2.00 154 2.70 445 3. 40 1,115
1. 40 51 2.10 177 2.80 525 3.50 1,215
1.50 [+ 64 || 2.20 205 || 2.90 615 '
1.60 79 2.30 239 3.00 715
1.70 95 2.40 279 3.10 815

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

7 discharge measurements made during 1904.
heights 1.10 feet and 2.90 feet. The table has been extended above gage height 2.90

feet.

1t is based upon
It is well defined between gage



N anoren " COLORADO RIVER DRAINAGE BASTN. 65

Estimated manﬂﬂy discharge of Pole Creek at Fayette, Wyo., for 1904.

Discharge in second-feet.
Month, azget?fleiel:.
Maximum. | Minimum. Mean.
May oo icieeceaan 1,215 64 418 25, 700
June C. il iiiieaeaes 1,215 445 790 47,540
TULY e e, 615 205 | 37 22, 810
AUGUSE - oo 205 64| 116 7,133
September - . - -« - e 64 22 48.8 2, 904
October ... .. e, 27 16 21.5 1,322
Theperiod..........cooooo... | I R 107, 400

FALL CREEK NEAR FAYETTE, WYO.

This station was established April 22, 1904, by A. J. Parshall. It
is located about 14 miles southeast of Fayette, Wyo., an- is reached
by stage from Opal, a station on the Oregon Short Line Railroad,
about 125 miles distant, or by private conveyance from Greenriver, a
station on the Union Pacific Railroad, about equally distant. The
gage is a vertical 6-inch timber, hewn and planed smooth on one side,
graduated to feet and tenths, set into the bed of the stream, and firmly
braced to the left bank. It is read once each day by G. N. Stadin.
Measurements are made at low and ordinary stages by wading, and
at high water by means of a boat, the measuring section being chosen
according to the height of the water. The initial point for soundings
at the gage is the left bank. The channel is straight for sbout 40 feet
above and 50 feet below the station. The current is sluggish above
and swift below the section. Both banks are high and not liable to
overflow. The bed of the stream is composed of clear gravel and
sand, that portion near the right bank being covered only during high
water. There is but one channel at all stages. The conditions are
favorable for accuracy. .The bench mark is a cross on the highest
point of a stone about 1 foot in diameter, planted firmly in the ground
10 feet from the gage and surrounded by smaller stones. Its elevation
is 4.63 feet above the zero of the gage.

The observations at this station during 1904 have been made uncer
the direction of A. J. Parshall, resident hydrographer.

IRR 133—05——>5
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Discharge measurements of Fall Creek near Fayette, Wyo., in 1904.

Date. Hydrographer, Width, é‘}src%?ogf. veg[oe&ltly. » h%?gglft. chls)zisg_e.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
April24 ... __. A.J. Parshall _._.__. 18 22 1. 14 1.50 25
May 30........]..... o L 45 73 3.67 2. 50 268
June 27 ... ... |..... do wueeea-.. emeen 42 59 3.22 2.30 190
July 24, .. |.... s s R 35 35 2.00 1.80 70
August 15 ... .|..... do e, 34 27 .88 1. 50 24

Mean daily gage height, in feet, of Fall Creek near Fayette, Wyc., for 1904.

Day. May. | June. | July. | Aug. | Sept. Oct.
1. 1.50 2.60 2.10 1.80 1.40 1.25
2. 1.50 2.50 2.20 1.80 1.35 1.25
3. 1.60 2.50 2.20 1.80 1.30 1.25
4. 1.65 2,50 2.20 1.80 1.30 1.25
5. 1.65 2,40 2.20 1.70 1.30 1.25
6. 1.80 2.30 2,25 1.70 1.30 1.25
7. 2.00 2.30 2.20 1.60 1.30 1.25
8. 2.00 2.40 2.20 1.60 1.30 1.25
9. 2.00 2.50 2.20 1.60 1.30 1.25
10. 2.00 2.60 2.20 1.50 1.30 1.25
11. 2.10 2.70 2.00 1.50 1.25 1.25
12. 2,00 2,70 1.9 1.50 1.26 1.25
13. 2.00 2.70 1.90 1.50 1.25 1.25
14.. 2.00 2.70 1.90 1.50 1.25 1,25
15. 2.00 2.70 1.80 1.50 1.25 1.25
16. 2.15 2.80 1.70 1.50 1.25 1.25
17. 2.20 2.90 1.70 1.40 .25 * 1.25
18. 2.20 | 2.90 L70| 1.45| 1.2 1.25
19. 2.20 3.00 1.70 1.45 1.25 1.25
20. 2.30 3.00 1.70 1.45 1.25 1.25
21. 2.40 3.00 1.70 1.50 1.25 1.26
22 2.50 2.70 1.70 1.50 1,25 1.25
23 ... 2,70 2.70 1.80 1.50 1.25 1.25
P2 S 2,90 2,80 1.80 1.50 1.25 1.25
P T, 2. 90 2,50 1.80 1.50 1.25 1.25
260 .0 il.l 3.00 2.40 1.80 1.40 1.25 1.25
b 3.00 2.30 1.80 1.40 125 1.25
28. 2,50 2.20 1.80 1.40 1.25 1.25
29, 2.50 2.10 1.80 1.40 1.25 1.25
30. 2.50 2.10 1.80 1.40 1.25 1.25
31. 2.60 |.ooannns 1.80 1.40 |.eee.nls 1.25
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Rating table for Fall Creek near Fayelte, Wyo., from April 24 to December 31, 1904.

tgaigﬁt. Discharge. h(?lgggt, Discharge. !ﬁ:?ggt. Discharge. &?"éﬁt‘ Discharge.
Feet. Second-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
1.26 7 1.60 36 1.9 101 2.50 263
1. 30 9 1.65 43 2.00 113 2. 60 300
1.35 12 1.70 51 2.10 138 2.70 340
1.40 16 1.75 60 2.20 165 2.80 385
1. 45 20 1.80 70 2.30 195 2.90. 430
1.50 25 1.85 80 2.40 228 3.00 480
1.55 30 1.90 90

The above table is applicable only for open-channel conditions. It is based upon
5 discharge measurements made during 1904. It is well defined between gage heights
1.50 feet and 2.50 feet. The table has been extended beyond these limits.

Estimated monthly discharge of Fall Creek near Fayette, Wyo., fo+ 1904.

Discharge in second-feet.
Month. &%ﬁ}eiel;.
Maximum. | Minimum. Mean.
P £ 480 25 189 11, 620
June ... 480 138 302 17,970
July coo ol 180 51 99.3 6,106
August ..o 70 16 31.0 1, 906
September. ... ... ... ... ....... 16 7 80 476
October ... 7 7 7.0 430
The period ....... R N U PO B 38,510

BOULDER CREEK NEAR NEWFORK, WYO.

This station was established April 23, 1904, by A. J. Parshall. It
is located at the Coolidge ranch, about 34 miles northerst of New-
fork, Wyo., and is reached by private conveyance from Greenriver,
a station on the Union Pacific Railroad, about 120 miles distant, or
by stage from Opal, a station on the Oregon Short Line Railroad,
about equally distant. The gage is a vertical 10-inch tiraber, hewn
and planed smooth on one side, graduated to feet and tenths, firmly
set in the bed of the stream, and braced to a tree and stump on the left
bank. It is read twice each day by T. J. Coolidge. Discharge meas-
urements are made by wading at ordinary and by means of a boat at
high stages, the location of the measuring section depending upon
the height of the water. The channel is straight for abent 300 feet
above and below the station and the current is swift. The right bank
is low, covered with brush and spruce trees a few feet back from the
bank, and the left bank is high. Neither bank is liable to overflow.
The bed of the stream is composed of rock and clean gravel and is
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permanent. There is but one channel at all stages.

is a spike driven into a stump 3 feet from the gage.
4.00 feet above the zero of the gage.

[~o. 133.

The bench mark

Its elevation is

The observations at this station during 1904 have been made under
the direction of A. J. Parshall, resident hydrographer.

Discharge measurements of Boulder Creek near Newfork, Wyo., in 1904.

Date. Hydrographer. Width. s%lt‘}%?ogf. vehfgc"littly‘ h(g{'églf . ch?zirsée.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
April 23 _..._.C A. J. Parshall ...._.. 64 68 1.12 0.65 76
May 31a.......|..... do el 90 222 4.68 3.30 1,038
June 260 .. .| .... & 1 80 320 4,17 3.30 1,335
July 6......... G. N. Stadin......... 88 231 4.09 3.00 945
July 18. ... ...|..... do ..eoaiiiillL 90 191 2. 46 2.10 470
August 14 ... .. A. J. Parshall _._._._. 60 107 1.42 1.00 152
August 20 ... |..... do cooiooo.. 63 107 1.22 .90 131
October 28. ... G. N. Stadin......... 40 42 .45 .30 19

a Measurement made from wagon.
b Measurement made from boat.

Mean daily gage height, in feet, of Boulder Creek near Newfork, Wyo., for 1904.

Day. May. | June. | July. | Aug. | Sept. | Oct.

L et ettt et 0.90 3.50 3.40 | 1.48 0.70 0.35
e e e .90 3.50 3.30 1.35 .10 .35
N .90 3.30 2.95 1.30 .70 .35
O 1.00| 2.8 2.80 1.28 .70 .35
R 1.00 2.65 2.90 1.20 .68 .30
Bt meeete et e ieaeiie e iieeceentaneaaaan 1.00 2.68 3.00 1.12 .65 .30
N 1.00 3.15 2.85 1.10 .62 .30
B ettt e aeicetteeeeeeaeenaanaan 1.00 3.68 2.68 1.08 .60 .30
T PPN 1.00 3.60 2.70 1.05 .60 .30
P P 1.00 3.68 2.62 1.02 .56 .30
0 R 1.00 3.92 2.60 1.00 .50 .30
1 e i ieceenieeteeeieiaaaas 1.00; 3.8 2.60 1.00 .50 .30
. P 1.10 3.82 2.60 1.00 .50 .30
I DU 1.18 | 3.92 2.55 .95 .50 .30
M 1.28 4.28 2.35 .95 .50 .30
36 i 1.42 4.35 2.20 .95 .45 .30
B G 1.58 4.32 2.15 .95 .45 .30
38 i 1.75 4,25 2.02 .90 .42 .30
1 e ettt 2.10 4.20 1.90 .90 .40 .30
21 2.565 4.30 1.85 .80 .40 .30
5 O 2.80 1.40 1.88 .80 .40 .30 -
27 2.52 4.40 1.90 .80 .40 .30
2. J D P PN 3.05 4.85 1.90 .80 .40 .30
A 3. 60 4.056 1.95 .18 .40 .30
2 3.9 3.68 2.08 .75 .35 .30
2B e et neiactea i nieiae e 3.70 3.20 2.00 .70 .35 .30
O S 3.20 | 2.98 1.85 .70 .35 .80
2. 2.90 2.98 1.7 .70 .35 .30
20 it e ieaeeiecreiceieceeaianaa 2.90 3.15 1.656 .70 .35 .30
N 3.15 3.35 1.60 .70 .86 .30
5 880 f........ 1.58 70 eeaaanl .30
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Rating table for Boulder Creek near Newfork, Wyo., from April 28 to December 81, 1904.

h(éig et‘ Discharge. hﬁig et. Diischa,rge. hgig et. Discharge. hGe?ggtfn Discharge.

. Fed. | Second-feet. || Feet. | Second-feet. || Feet. | Second-feet. | Feet. | Second-feet.
0.30 19 0.95 187 2.10 470 3.30 1, 260
.35 27 1.00 148 2.20 515 3.40 1, 855
.40 35 1.10 171 2.30 560 3.50 1, 450
.45 43 1.20 195 2.40 610 3.60 1, 550
.50 51 1.30 219 2.50 665 3.70 1, 650
.55 59 1.40 244 2. 60 725 3.80 1, 755
.60 67 1. 50 271 2.70 790 3.90 1, 860
.65 76 1.60 300 2. 80 860 4.00 1,970
.70 85 1.70 330 2.90 930 4.10 2,080
.75 95 1.80 360 3.00 1, 006 4.20 2,190
.80 105 1.90 39 3.10 1,085 4.30 2, 305
.85 115 2.00 430 3.20 1,170 4.40 2,420

.90 126

The above table is applicable only for open-channel conditions. It is
eight discharge measurements made during 1904.
heights 0.30 foot and 3.00 feet. The table has been extended above 3.30 feet gage

height.

based upon

1t is well defined between gage

Estimated monthly discharge of Boulder Creck near Newfork, Wyo., for 1904.

Discharge in second-feet.
Month. acretodt
Maximum, | Minimum. Mean.
DU €1 1,915 126 563 34, 620
June - .. ... 2,420 758 | 1,669 99, 310
July oo l.. .- 1,355 294 625 38,430
AUQUSE oo 266. 85 139 8, 547
September. ... ... . ........ 85 27 50.4 2,999
October........-.-...-...' ............ 27 19 20.0 1,230
The period. . coceeeei e e eeeeieccaa]ecccmeneaa] cemcanaan 185,100
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YAMPA RIVER AT STEAMBOAT SPRINGS, COLO.

This station was established May 3, 1904, by Oro McDermith. It
is located on the wooden bridge which crosses the Yampa at the east
end of the town of Steamboat Springs, Colo. The gege is a 2 by 4
inch vertical timber 14 feet long, graduated to feet and tenths. It is
located on the southwest face of the first pier from the north or right
end of the bridge. The gage is read morning and evening by E. J.
Cody. Discharge measurements are made from the upver side of the
four-span highway bridge to which the gage is attached. The initial
point for soundings is the vertical face of the log alitment on the
right end of the bridge. The channel is straight for about 50 feet
above and for 200 feet helow the station. The velocity is very great.
The right bank is high, rocky, wooded, and is not subject to overflow.
The left bank is low and wooded, but is not liable to overflow. The
bed of the stream is composed of bowlders and gravel. There is one
channel at all stages, divided by the three piers of the bridge. The
piers are diamond shaped, causing eddies. Bench marl No.1 is a nail
driven in end of log of right abutment on the downstream side. It is
the second log from the surface of the soil and is immediately above
a small sulphur spring. Its elevation is 7.135 feet above the zero of
the gage. Bench mark No. 2 is a nail driven in a root of the first tree
northeast of the bridge, a cottonwood about 14 inches in diameter.
Its elevation is 14.225 feet above the zero of the gage. Bench mark
No. 3 was established June 17, 1904. It is a United States Geological
Survey standard iron bench-mark post placed 100 feet south of the
left end of the bridge. Its elevation is 11.937 feet above the zero of
the gage. i

The observations at this station during 1904 have be~n made under
the direction of M. C. Hinderlider, district hydrograpl or.

Discharge measurements of Yampa River at Steamboat Springs, Colo., in 1904.

Area of Mean Gage Dis-

Date. Hydrographer. Width. | Seotion. | velocity. | height. | charge.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.

May 3......... 0. McDermith ....... 98 349 3.22 5.25 1,123
May 19 ... |..... do iceiaaos 108 491 4.66 6.47 2, 289
Junel7... ...l .... {1 T 106 388 3.77 5.78 1,462
June21__ ... .. |.___. (4 e . 98 347 3.26 5.20 1,132
July 26......_|..... dO e 78 169 .78 3.22 132
August24_____.|._... A0 seceeeieaninnn 80 172 .88 3.37 151

August 31.._.._|..... do et 80 171 -.94 3.38 161
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Mean daily gage height, in feet, of Yampa River at Steamboat Springs, Colo., for 1904.

Day. May. | June. | July. | Aug. | Sept. Oct.
M PN 6.60 4,90 8.3) 3.40 3.30
2 U PO 6.42 4.65 8.3) 3.45 3.28
TN 5.25| 6.65| 4.35| 83| 8.42| 8.30
2 5.18 6.15 4,30 3.83) 8.40 8.80
D e e etteiaeceiecaiaeaaeaaa 5.35 6.05 4.28 8.82 8.38 8.82
B ettt iiett ettt iaieeeaaaiaaeen 5.15 5.95 4,80 3.3 3.82 8.30
N 5.56 6.05 4.10 8.8 8.30 3.82
2 5.25 5.98 4,02 8.3 3.30 8.48
L TP 5.10 5.85 3.85 8.3 3.30 8.50

d0. e e rdie et 5.12 5.9 3.68 8.8 8.80 8.80
N . . 5.80 5.85 3.65 8.4 3.30 8.38
2 iieeeetteaieieeeaeaaaaaranas 5.86 5.98 8.50 8.55 8.30 8.40
) PP 5.65 5.7 3.65 8.82 3.380, 8.40
T e 5.90 5.95 3.42 3.37 3.30 8.40
5T P 6.20 6.05 8.88 8.82 8.30 8.88
2B e et ciieaeaaaaaaaa. 5.95 5.95 8.80 3.8) 3.80 3.40
DS 6.02 5.90 3.30 3.37 8.30 8.42
- 6.12 5.92 8.30 8.32 3.30 3.38
R 6.46 5.86 3.82 3.3) 3.30 8.42
20 e ie it i v ieieeneeiaaciiaaaaan 6.75 6.00 8.30 8.47 3.30 3.45
2 6.70 5.70 3.42 3.4) 8.30 8.456
27 6.80 5.76 3.85 8.4) 8.32 8.40
- 7R e eeeeaaaans 6.75 5.55 8.28 8.42 8.80 |  3.40
S 7.15 5.42 8.42 8.45 8.30 8.40
25 A 7.40 5.46 8.28 3.43 3.32 X 3.40
26 i e amme et i eaaeatiraaaaeeaaan 7.18 b.15 3.80 3.5 8.46 3.38
B O 7.06 4.98 3.82 3.67 8.38 3.40
2 6.80 4.86 8.30 3.5% 8.85 8.88
2 PO 7.05 4.82 8.30 8. 4% 8.30 8.40
B0 e e e eeacveea e 6.90 5,20 8.30 3.42 3.30 3.42
3 N 6.75 |........| 8.42 849 |eeuennnn 8.40

Rating table for Yampa River at Steamboat Springs, Colo., from May 3 to December 31, 1904.

nang®, | Discharge. || 32 | Discharge. | 1P | Discharge. | 1928% | Discharge.
Feet. Second-feet. Feet, Second-feet. Feet., Second-feet. Feet. Second-feet.

3.20 130 3.90 350 5.00 936 6.1C 1, 840
3.25 137 4.00 395 5.10 1, 000 6.2 1, 940
3.30 146 4.10 440 5.20 1,070 6.3( 2,045
3.35 157 | 4.20 485 || 5.30 1,145 || 6.4C 2,150
3.40 170 4.30 530 5.40 1, 220 6.5C 2, 260
3.45 185 4.40 580 5.50 1, 300 6.6C 2,370
3.50 200 4.50 630 5.60 1, 380 6.8C 2,610
3.55 216 4.60 685 5.70 1, 465 7.0C 2, 850
3.60 232 4.70 745 5.80 1, 550 7.20 3,110
3.70 268 4. 80 805 5.90 1,640 7.4C 3,400 |
3.80 307 4.90 870 6. 00 o 1,740

The above table is applicable only for open-channel conditions. It is based upon
7 discharge measurements made during 1904, and is fairly well defined. The table
has been extended above 8.50 feet gage height.
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Estimated monthly discharge of Yampe River at Steamboat Springs, Colo., for 1904.

. Discharge in second feet.
o T,
Maximum. | Minimum, Mean.
May 8-81 . oo 3, 400 1,000 1,967 | 113,100
JUNE - - oo 2,430 818 | 1,575 93, 720
J uly ................................. 870 142 278 17,090
August ... 232 146 166 10, 210
September ... .. ... 185 146 153 9, 104
October ... ool ... 200 142 166 10, 210
The period ... |oo.. JR PR P 253, 400

YAMPA RIVER NEAR CRAIG, COLO.

This station was established April 30, 1904, by Oro McDermith. It
is located on the wagon bridge 1 mile south of Craig, o the road to
Meeker, Colo. The gage is a vertical 2 by 4 inch timber 12 feet long,
fastened to a pile of the old log abutment at the left end of the bridge.
It is graduated to feet and tenths, the numbers being painted on the rod.
The gage is read morning and evening hy Martin Earley. Discharge
measurements are made from the downstream side of the three-span,
tubular steel pier bridge to which the gage is attached. The initial
point for soundings is the vertical wall of the old log abutment to
which the gage is attached. The channel is straight for about 250 feet
above and for 300 feet below the station. The current is swift at
high, and very sluggish at low stages. Both banks are Iow and liable
to overflow at very high stages, the right through two and the left
through one culvert in the road grade. The bed of the stream is com-
posed of gravel, cobblestones, and sand and is permanent. There is
one channel at all stages divided by the two piers of the bridge, with
the exception of the overflow at extreme high water through the cul-
verts mentioned above. At high water there is always a quantity of
driftwood on the piers. Bench mark No. 1 is the top of & bolt marked
with a cross on the top of the tubular steel and concrete pier which
forms part of the left abutment on the downstream side of the bridge.
Its elevation is 14.339 feet above the zero of the gage. Bench mark
No. 2 is the top of a bolt marked with a cross on the top of the corre-
sponding pier on the upstream side of the bridge. Its elevation is
14.869 feet above the zero of the gage.
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AND CHANDLER,
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The observations at this station during 1904 have been rade under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Yampa River near Craig, Colo., in 1904.

Date. Hydrographer. Width. é:rc%?oll)lf. vgil:cairtly. h%?g?ft. chl?airix.e‘

Feet. Sq. feet. |Ft. per sec.|  Feet. See.-feel.
April 30 ....... 0. MeDermith ... .. 185 | 1,080 3.94 5 90 4, 256
May 21.. ... |..... do oo 203 | 1,358 5.15 7.37 6, 995
Junel5.. ... _.|..... & L 190 | 1,154 4. 64 6 58 5, 347
June23........|--..- do coooiiiiioos 180 923 3.32 525 3,061
July 22...... ... ... [ 1 133 500 .74 2.53 369
July 27. ... |..... do oLl 130 489 .62 2.46 304
Angust21..___|..... do .o.oL.._d i. .. 130 493 .65 2.47 320
September2.___|..... do ..., e 133 476 .65 2. 42 308

|

Craig, Colo., for 1904.

Day. 1 May. | June. | July. | Aug. | Sept. Oct.
6.15 6.65 4.28 2.45 2:40 2,00
6.10 6.28 4.18 2.45 2.40 2.00
5.85 6.40 4.12 2.45 2.40 2,00
5.65 6.22 4.02 2.45 2.40 2.00
5.52 6.65 3.62 2.45 2.38 2.0
5.50 5. 56 3.72 2.45 2.32 2.00
6.00 5.55 3.68 2.46 2.30 2.00
5.75 5.78 3.52 2.45 2.30 2,00
5.65 6,38 3.50 2.45 2,26 2,00
5.58 6.20 3.40 2.42 2.22 2,00
5,95 6.65 3.35 2.40 2.18 2.00
6.05 6.75 3.25 2.40 2.16 2,06
6,25 6.80 3.10 2.40 2.00 2,30
6.55 6.70 8.02 2.40 2.00 2.35
6.42 6.45 2,95 2.40 2.00 2.40
6.35 6.30 2.88 2.32 2.00 2.40
6.30 6.08 2.82 2.30 2.00 2,40
6.85 5.68 2.80 2.25 2.00 2.40
6.55 5.40 2.75 2.60 200 2.3
7.056 5,72 2.68 2.56 2,00 2.85
7.20 5.62 2.45 2.45 2.00 2.85
7.25 5,55 2.50 2.45 2,00 2.35
7.30 5.38 2.560 2.40 2.00 2.35
7.55 5.85 2.50 2.40 2,00 2.35
7.62 5.05 2.45 2.40 2.00 2.35
7.55 4.92 2.50 2.40 2.00 2.35
7.08 4,78 2.48 2.40 2.00 2.30
7.10 4.65 2.45 2.40 2.00 2.30
7.05 4.1456 2.45 2.40 2.00 2.30
7.12 4.40 2.45 2.40 2.00 2.30
7.00 [........ 2.45 240 |ooon.... 2.30
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Rating table for Yampa River near Craig, Colo., from April 30 lo December 31, 1904.

h(gflg et. Discharge. 2 h(e;iagglft. Discharge. h(giagg]ft. Discharge. ! }gf‘gg]ft. Discharge,
. I

Feet. Second-feel. ! Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.00 163 ’ 3.40 920 4. 80 2,470 6.10 4,480
2.10 190 || 3.50 1,010 4.90 2,610 6. 20 4, 660
2.20 221 3.60 1,100 5.00 2,750 6. 30 4,840
2.30 255 3.70 1,200 5.10 2,890 6. 40 5, 020
2.40 201 3.80 1, 300 5.20 3, 030 6.50 5, 220

. 2.50 330 \ 3.90 1,400 5.30 3,175 6. 60 5, 420
2.60 375 | 4.00 1,500 5.40 3,326 6.70 5, 620
2.70 430 4.10 1,610 5.50 3,475 6. 80 5, 820
2. 80 490 4.20 1,720 5. 60 3,630 [ 6.90 6, 020
2.90 555 4.30 1,840 5.70 3,790 7.00 6, 220
3.00 625 4. 40 1,960 5. 80 3, 955 7.20 6, 630
3.10 695 4.50 2, 080 5.90 4,125 7.40 7,070
3.20 765 4.60 2,210 6. 00 4, 300 7.60 7,510
3.30 840 4.70 2,340

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

1t is based upon

8 discharge measurements made during 1904. It is well defined between gage

heights 5.25 feet and 7.40 feet.

beyond these limits.

Below 5.25 feet the curve is determined by 4 meas-
urements between gage heights 2.42 feet and 2.53 feet. The table has been extended

Estimated monthly discharge of Yampa River near Craig, Colo., for 1904.

[Drainage area, 1,730 square miles.]

Discharge in second-feet. Run-off.
Total i
Month. ae?:\i-lie]elz. Second-feet | pooen in
Maximum. | Minimum. | Mean. persquare { “jropoq
mile.

May ...oooiiienn... 7, 554 3,475 | 5,281 | 324,700 3.05 3.52

June ... ... ....... 5,820 1,960 4,011 238, 700 2.32 2.59
July oo, 1,816 310 731 44,950 . 423 . 487
August ... ... 375 238 299 18, 380 .173 .199
September.......... 291 163 201 11,960 .116 .130
October -....._...... 291 163 230 14, 140 . 133 . 153
Theperiod....|eoceeeooeoennaiii]onoanans 662,800 |..ceeianoi]aaaaaans
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YAMPA RIVER NEAR MAYBELL, COLO.

This station was established April 17, 1904, by Oro McD~rmith. It
is located at the Thornburgh bridge, 10 miles west of Maybell and 75
miles from Meeker, Colo. A plain staff gage is fastened to the left
downstream edge of the central masonry pier. It is reac twice each
day by Peter Farrell. Discharge measurements are made from the
downstream side of the two-span highway bridge to which the gage is
attached. The bridge has masonry abutments. The initi~l point for

-soundings is the edge of the left abutment. The channel is straight
for about 300 feet above and 600 feet below the station. Tl < currentis
swift, but at low water becomes sluggish above the station. The right
bank is high, rocky, clean, and is not subject to overflow. Theleft bank
is low, clean, and everflows during high water. The bed of the stream
is composed of gravel and sand, and is shifting. There is but one chan-
nel at all stages, broken by the middle pier of the bridge. The bench
mark is a United States Geological Survey standard bronze tablet set
in the top stone of the right abutment on the downstream side. Its
elevation is 10.79 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Yampa River near Maybell, Colo., in 1904.

Date. Hydrographer. Width. é‘g:et?o(;xf. vé‘%&‘?y. h(é?‘ggl?t. e]grsé_e.

Feet. Sq. feet. |Ft.per sec.| Fret, Sec.-feet.
April 17 ... .. -| O. McDermith....... 215 | 1,066 3.17 3.70 3,378
June 7 ... .. .|..... do ceon... e 217 1,127 3.41 4.15 3,848
July 17 .. ..., [ Lo R 195 538 1.36 1. 40 729
August 18 ... ... ... ¢ 1o R, 190 505 .81 .92 410
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Mean daily gage height, in feet, of Yampa River near Maybell, Colo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | fept. | Oct. | Nov.
N RN 4.00 b.80 2.80 0.80 0.85 ] 0.20 0.50
4.50 5,80 2.80 .85 .80 .25 .40
4,65 b.2b 2.85 7 .75 .25 .50
4.40 5.15 2.80 .85 .70 .30 .30
4.15 5.15 2.75 80 .80 .30 .30
4.16 4,70 2.45 70 .76 AB |eaenn...
4.50 4,25 2.10 .60 .65 J:1: 20 I
4.10 4.40 2.00 .60 .60 I ) ) P
3.95 4.25 2.06 .60 .46 ;15 I8 U,
4.25 4.40 1.90 .66 .50 I 5 N
425 4.06| 1.8 .60 I%: 3 T U
4.85 | b5.10 1.95 .50 .40 W20 .0,
4.90 b.25 1.80 .50 .30 I (1 20 P
5.16 5.20 1.60 .40 .30 W60 ...l
4.75 b. 20 1.356 .60 .25 i I PO,
4.85 5.00 1.35 .65 .40 P (VI R,
b. 00 4.80 1.3 b5 .45 BT ) P
4.95 4.6b 1.30 .50 .40 .66 ...
5.10 4.16 1.20 .60 .45 R[> T PO
b.10 4,15 1.05 .65 .46 80 |-l
5.25 4.10 .95 .65 .40 i[> I N
5.30 4.10 .90 .70 .30 {1 2 PO,
5.55 4,55 .75 .80 .35 N 352
5.45 4.16 .70 .75 .30 vl T IR
b.60 4,10 .90 .65 .20 80 ...,
5.40 . 4.10 .85 .80 .26 W80 |eenuannn
6.05 4.2 .80 .90 .25 Py (i 10 AR
6.50 3.22 .70 .80 .20 B[V P,
5,56 3.05 .80 .90 .20 N N PO
5.35 2.95 .65 .90 .20 W65 [oenoo..
5,65 oeruennn .76 R 3 PO, S 1 I PO
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Rating table for Yampa River near Maybell, Colo., from April 17 to December 31, 1904.
nonght, | Discharge. || (G8%€ | Discharge. | (GR8€ | Discharge. | ,OnS% | Distbarge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0. 20 195 1.50 ' 800 2.80 2,050 4.00 3,730
30 220 1.60 870 2.90 2,170 4,20 4,050
.40 250 1.70 950 3.00 2, 300 4,40 4,370
50 285 1.80 1,030 3.10 2,430 4.60 4,690
60 320 1.90 1,110 3.20 2, 560 4.80 5,010
.70 360 || 2.00 | 1,200 | 3.30 | 2,700 || 5.00 | 5,330 -
.80 405 2.10 1,290 3.40 2, 840 5.20 5, 660
.90 450 || 2.20 | 1,300 | 3.50 | 2,980 || 5.40 | 5,970
1.00 500 || 2.30 | 1,490 || 3.60 3,120 | 5.60 | 6,290
1.10 550 2.40 1,590 3.70 3,270 5.80 6,610
1.20 610 2.50 1,700 3.80 3,420 6.00 6,930
1.30 670 || 2.60 | 1,810 || 3.90 | 3,570 || 6.50 | 7,730

1.40 730 2.70 1,930

The above table is applicable only for open-channel conditions.
4 discharge measurements made during 1904.
been extended above gage height 4.15 and below gage height 0.92 feet.

It is based upon
It is not well defined. The table has
Above gage

height 3.90 feet the rating curve is a tangent, the difference being 160 per tenth.

) 1
Estimated monthly discharge of Yampa River near Maybell, Colo., for 1904. |

{Drainage area, 8,670 square miles.}

Discharge in second-feet.

|
Run-off. |
i

Month Total in

. acre-feet. |Secord-feet| p by in

Maximum. | Minimum. | Mean. per sjuare | by oo

mile. '

1

April 17-30 ......... 5,570 2,700 | 3,931 | 109,200 1.07 | 10.560

May .comevenannn... 7,730 3,650 | 5,232 321, 700 1.42 1. 64

June ............l 6,610 2,235 | 4,559 271, 300 1.24 }1. 39
July cocameaan... 2,110 340 942 57,920 . 257 , - 296
August ........oen.. 450 250 360 | 22,140 098 | | .13
Sepbeinber .......... 428 195 271 16,130 .074 ‘ .083
October ..._........ 405 195 301 18,510 . 082 | .09
The period .| oo oot 816,900 |.......... R S
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ELK RIVER NEAR TRULL, COLO.

This station was established May 2, 1904, by Oro McDermith. Tt
is located about 2 miles southeast of Trull post-office, on the stage
road between Steamboat Springs and Hayden, Colo. The temporary
gage was a 2 by 4 inch by 16-foot timber graduated to f2et and tenths,
which was placed vertically near the right end of the bridge. It was
replaced on June 22, 1904, by a standard chain gage which was installed
at the same datum. The chain hangs from a point 25 feet from the
initial point for soundings on the downstream side of the bridge.
The length of the chain from the end of the weight to the marker is
16.20 feet. The gage is read twice each day by H. W. Laisy. Dis-
charge measurements are made from the downstream side of the single-
span bridge to which the gage is attached. The initial point for
soundings is the vertical wall of the masonry abutment at the left end
of the bridge on the downstream side. The channel is straight for
about 100 feet above and for 300 feet below the station. The current
is swift at all stages, and at high water exceedingly so. Both banks
are low and liable to overflow during extremely high water. The
right bank is wooded and the left bank is clean. The bed of the
stream is composed of rock and is permanent. Theve is but one
channel at all stages. The bench mark is a United States Geological
Survey standard aluminum bench-mark tablet set or the masonry
abutment at the right end of the bridge. Its elevation is 15.995 feet
above the datum of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, distriet hydrographber.

Discharge measurements of Elk River near Trull, Colo., ir. 1904.

Date. Hydrographer. Width ?el;get?o(rle. vgl[:é‘irtly. h(z:lg%;eti chgirsg:e.

Feet Sq. feet | Fl. per sec Feet. Sec -feel.
May 2...... .| O. McDermith ....... 115 414 4.52 8.40 1,872
May 20. ... _|..... do .oooool.. 115 508 5.13 8.98 2,608
June 16 ...._..|..... do ..., 115 411 4. 80 8.51 1,972
June 22 ______ ... do ... 110 373 4.64 8.20 1,739
July 23.......)-.... [ s S 95 136 2.24 5.98 304
August 22 _.___|..__. i ( 94 115 1.65 5.61 190
September 1.._|.._.. do ool 93 106 1.45 5.51 154
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Mean daily gage height, in second-feet, of Elk River near Trull, Colo., for 1904.

Day. May. | June. | July. | Aug. | Sept. | Oct.

8.42| 17.52| b5.82| b5.55 5.52
8.38| 7.50| 5.75| 5.7 5.40
8.40| 7.30| 6.70| b5.52 5.30
812| 7.80| 570 b5.42 5,30
7.85| T.18| 570 | 5.38 5.25
7.85| 7.00| b5.66| 5.32 5.25
7.95] 6.92| 558| 65.30 5.83
822 6.90| 5.55| 5.2 5.40
8.40| 6.8 | 550 5.2 5.38
8.22| 6.75| 550 5.2 5.56
8.65| 6.72| 5.50| b5.22 5.50
8.85{ 6.60| 5.8 520 5.52
8.8 | 6.66| 57| 5.18 5.50
8.72| 6.42| 570| 5.15 5.52
8.68| 6.35| 5.70| 5.15 5.52
852| 6.32| 568| 518 5.60
85 /| 6.28, b5.78| 5.20 5.66
828! 6.22| 5.9 | 520 5.52
820 6.12| 5.8 | 5.20 5.40
8.28 6.05| 5.68| 5.20% 5.48

1830 | 605| 5.65| 52| 548

82| 600| 550 522| b5.48

2B et 9.16| 818| 6€.00| 5380| 538 5.45
D 9.60| 818| 5.92| 5382 532| 5.45
B et et e 9.18| 7.90| 6.08| 532| 52| 538
26 e e s92| 7.80| 59| 52| 53| 538
DT e e et 862 7.82| 58| 6928 540| 5.38
DB, et ge2| 7.72| 58| 55| 538 532
D0, e e 8.55| 7.62| 6.15| 550| 580| 635
0. e 87| 7.62| 6.12| 545| b5.45| 5.35
81 e e 8.82 vnuennnn 5.95| 548 |cuun.... 5.32

Rating table for Elk River near Trull, Colo., from May 2 to December 31, 1904.

Gage
height.

Gage Gage

h(giaéglft. Discharge. Discharge. | pot8% | Discharge. || P68 | Discharge.

Feet. Second-feet Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

5.15 80 || 6.00 312 || 7.20 905 || 8.30 1,810
5.20 88 | 6.10 350 | 7.30 975 || 8.40 1,910
5.25 97 | 6.20 390 || 7.40 1,045 || 8.50 2,010
5.30 107 | 6.30 430 | 7.50 1,115 | 8.60 2,120
5.35 18 || 6.40 470 | 7.60 1,190 || 8.70 2, 240
5. 40 130 |- 6.50 520 | 770 | 1,270 || 8.80 2,365
5.45 143 || 6.60 570 || 7.80 | 1,350 || 8.90 2,495
5.50 156 | 6.70 620 || 7.90 | 1,430 || 9.00 2,630
5. 60 184 || 6.80 670 || 8.00 1,520 | 9.20 2,910
5.70 213 | 6.90 725 || 8.10 1,610 | 9.40 3,190
5. 80 244 || 7.00 785 | 8.20 1,710 | 9.60 3,485
5.90 277 | 7.10 845

The above table is applicable only for open-channel conditions. It i~ based upon
7 discharge measurements made during 1904. It is well defined tetween gage
heights 8.20 feet and 9.00 feet, and between gage heights 5.50 feet and 6.00 feet. The
table has been extended beyond these limits.
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Estimated monthly discharge of Elk River near Trull, Colo., for 1904.

Discharge in second-feet.
Month, Jotal in
Maximum. | Minimum. ITean.
May 2-81 oo 3,485 1,502 2,185 | 130,000
JUNe . e 2,430 . 1, 206 1,749 104, 100
J uly ................................. 1,129 260 539 33, 140
Avngust ..o ... 294 97 185 11, 380
September. ... .. ........ 213 80 110 6, 545
OCtober «ccnn e 184 97 137 8, 424
Theperiod. ... oo e 293, 600

WILLIAMS RIVER AT HAMILTON, COLO.

This station was established April 29, 1904, by Oro McDermith. It
is located at the highway bridge at Hamilton, on the stage road from
Meeker to Craig, Colo., and about 17 miles from the latter place. The
gage is a 2 by 4 inch by 14 foot timber driven vertically into the bot-
tom of the river with the upper end fastened to the lover side of the
bridge. It is read morning and evening by Mrs. Thomas Hamilton.
Discharge measurements are made from the lower side of the single-
span bridge to which the gage is attached. The initial point for sound-
ings is the vertical log abutment at the left end of the bridge on the
downstream side. The channel is straight for about 150 feet above
and for 100 feet below the station. The current is sw'ft. The right
bank is high, rocky, clean, and is not subject to overfow. The left
bank is low and wooded, and does not overflow except during extreme
high water. The bed of the stream is composed of rocks and gravel,
and is permanent. There is but one channel at all stages. A reef of
rocks extends into the stream for about 10 feet on the right bank just
above the station. Bench mark No. 1 is a nail driven into the top log
at the northeast corner of the left abutment of the bridge. Its eleva-
tion is 12.22 feet above the zero of the gage. Bench mark No. 2 is
the head of a nail driven into a root on the west side of a small cotton-
wood tree about 25 feet from the left end of the bridgs and just east
of the road. Ity elevation is 10.08 feet above the zero of the gage.
Bench mark No. 3 is a nail driven into the southeast corner of the
foundation of the blacksmith shop about 25 feet from the left end of
the bridge. Its elevation is 10.08 feet above the zern of the gage.
Bench mark No. 4 is a United States Geological Survey standard iron
bench mark at the southeast corner of the wagon bridge at Hamilton.
Its elevation is 10.77 feet above the zero of the gage.
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The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer. -

Discharge measuremenis of Williams River at Hamilion, Colo., in 1904.

s Area of Mean Gage Dis-
Date. Hydrographer. Width. | section. |veloeity. | height. | charge.

Feet. Sq. feet. |Ft.per sec| Feet. Sec.-feet.

April 29....... O. McDermith ....... 55 220 5.18 5.80 1,139
May 22. ... ...|..... do ..ol 55 204 4.89 b5.39 998
June24... ... ... do ... 47 146 3.59 4.40 524
July 22......._|._... A0 oeiaan. 40 79| 1.03| 281 81
August13._.. ... ... do i 40 87 .76 2.78 66
September 3 ___|.___. do oo 41 92 1.03 2.91 95

Mean daily gage height, in feet, of Williams River at Hamilton, Colo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct.

5.38 5,00 3.80 2.85 2.9 2.78
5.40 4.95 3.75 2,82 3.12 2.70
5.10 5.00 3.7 2.80 2.95 2.68
5.156 4.8 3.62 2.7 2.82 2.62
4.86 4.60 | * 3.56 2.80 2.7 2.65
4.90 4,75 3.55 2.80 2.70 2.66
5.32 4.80 3.55 2.72 2.70 2.65
5.00 5.05 3.50 2.75 2.70 2.82
4.80 5.156 3.48 2.70 2.65 2.80
5.00 4.90 3.42 2.70 2.65 2.88
5.58 5.25 3.32 2.70 2.65 2.80
5.90 5.20 3.22 2.75 2.62 2.70
5.90 5.40 3.28 2.78 2.60 2. 80
5.90 5.25 3.16 2.88 2.60 2.78
6.00 5.10 3.10 2.95 2,60 2.78
5.55 5.00 2.95 2.72 2.50 2.75
5.48 5.00 3.00 2.80 2.52 2.7
5.65 4.75 2.88 3.08 2.65 2.70
6.10 5.00 2.88 3.12 2.68 2.70
6.00 4.90 2.82 2.95 2.65 2.65

5.36 4.45 2.82 2.90 2.60 2.75
5. 65 4.45 2.92 2.85 2.72 2.72
5.85 4.40 2,98 2.80 2.72 2.70
5.56 4.20 2.98 2.80 2.72 2.68
5.50 4.12 2.90 2.78 2.70 2.60
5.80 3.9 2.85 2.80 2.80 2.68
5,85 3.9 2.78 2.88 2.75 2.62
5.85 3.88 2.82 2.98 2.70 2.62
5.85 3.8 3.00 2.85 2.70 2.65
5.20 ..o 2.82 2.95 {....o... 2.66

5. 45 4,60 2.85 2.92 2.60 2.80 .
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Rating table for Williams River at Hamilton, Colo., from April 29 to December 31, 1904.

h?;g et. Discharge. . hg{lg et. Discharge. hgiagglﬁ. Discharge. h(g],_ﬁlet_ Discharge
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.50 21 3.10 143 3.90 360 5.10 820
2.55 30 3.15 155 4.00 390 5.20 870

. 2.60 39 3.20 167 4.10 420 5.30 920
2.65 49 3.25 179 4.20 450 || 5.40 970
2.70 59 3.30 192 4.30 485 5.50 1,020
2.75 69 3.35 205 4.40 525 5 60 1,070
2.80 79 3.40 218 4.50 565 570 1,130
2.85 89 3.45 232 4. 60 605 5.80 1,190
2.90 99 3.50 246 4.70 645 5 90 1,250
2.95 110 3.60 274 4.80 685 6 00 1,310
3.00 121 3.70 302 4.90 725 6 10 1,370
3.06 132 3.80 330 5.00 770

The above table is applicable only for open-channel conditions. Itis bagsed upon
6 discharge measurements made during 1904. It is not well defined. The table has
been extended above gage height 5.80 feet and below gage height 2.80 feet.

Estimated monthly discharge of Williams River at Hamilton, Colo., for 1904.

Discharge in second-fee*.
Month. aﬁgg}eﬁ.
Maximum. | Minimum, }*egn,

May i 1,370 685 1,003 61,670 .
June ...l iiiiiiaaan 970 345 667 39, 690
July e 330 75 166 10,210
August - iiciaaaaas 148 59 87 5,349
September. . ... .. ... ... .... 148 21 60 3,570
October .. ... iiaaa.. 95 39 61 38,751

Theperiod. . ..ooeiemoeiisleeeaeceaa]eeeeceafeaceannn 126, 000
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MILK CREEK NEAR AXIAL, COLO.

This station was established April 20, 1904, by Oro McDermith. It
is located at the highway bridge about 4 miles below Axial, Colo.
The gage is a vertical plain staff gage, graduated by feet and tenths
to 10 feet, driven 2 feet into the sandy bed of the stream, the top
being nailed to the bridge timbers. It is read once each cay by O. M.
Hoback. Discharge measurements are made from the lower side of
the single-span bridge to which the gage is attached. The initial
point for soundings is at the left end of the bridge at the water’s edge
on the downstream side. The channel is straight for about 75 feet above
and 50 feet below the station, and the current is swift. Bcth banks are
high, clean, and do not overflow. The bed of the stream is composed
of sand and is shifting. There is but one channel at all steges. There
is a sunken log at the right bank, which slightly affects the measure-
ments. Bench mark No. 1 is a nail driven into the east s*de of a tele-
phone pole 25 feet south of the bridge. It is about 4 inchos above the
ground, and its elevation is 10.961 feet above the zero of the gage.
Bench mark No. 2 is a nail driven into the north side of a 12-inch pile
at the northeast corner of the bridge. Its elevation is 10.080 feet
above the zero of the gage. Bench mark No. 3, established July 21,
1904, is a United States Geological Survey standard iron bench-mark
post, located about 50 feet southeast of the gage rod. TIts elevation is
12.334 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Milk Creek near Axial, Colo., in 1304.

Area of Mean Dis-

Gage
Date. Hydrographer. © | Width. | seotion. | velocity. | height. | charge.

Feet. Sq. feet. |Ft.persec.| Feel. Sec.-feet.
April 20...._.. O. McDermith . ...... 23 74 2.35 5.78 174

May 22........)..... s L 20 60 2.22 5.27 133
Junel4........|..... do ... 18 26 1.69 4. 00 44
June24..__ ... |..... s U SN 17 16 1.06 3.65 17

July 21 . ... ..., do ..o 8 3.9 .46 3.23 1.8
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Mean daily gage height, in feet, of Milk Creek mear Axial, Cclo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | Sept. Oct.
»—65 4.40 3.40 3.20 3.50 3.40
6.00 4.30 3.40 3.20 3.45 3.85
5.80 4.80 3.40 3.20 3.80 3.30
5.40 4.70 3.85 3.20 3.25 3.30
5.60 4.50 3.30 3.20 3.25 3.20
5.60 4.40 3.30 3.20 3.20 3.30
6.20 4.40 3.30 3.20 3.20 3.30
5.70 4.35 3.30 3.20 3.20 3.40
5.40 5.10 3.30 3.20 3.20 3.60
5.70 4.60 3.30 3.20 3.20 3.70
6.00 4.50 3.30 3.20 3.20 3.60
6.20 4.50 3.25 3.20 3.15 3.50
6.30 4.45 3.25 3.20 3.156 3.40
6.30 4.35 3.25 3.20 3.15 3.40
6.25 4,30 3.25 3.42 3.15 3.36
6.00 4,00 3.20 3.20 3.156 3.36
5.90 3.80 3.256 4.65 3.20 3.35
5.70 4. 60 3.25 3.60 3.20 3.36
6,10 5.40 3.25 3.40 3.2 3.30
5.50 4.00 3.25 3.35 3.25 3.30
5,25 3.80 3.25 3.35 3.20 3.2
5,25 | a3.70 3.25 3.35 3.30 3.25
5.20 [ a3.65 3.25 3.35 3.35 3.30
5,10 | a3.60 3.25 3.35 3.40 3.30
5.05 ( a3.55 3.25 3.35 3.40 3.35
5.00 3.50 3.20 3.30 3.60 3.30
4.95 3.50 3.20 3.30 3.50 3.85
4.85 3.50 3.20 3.30 3.50 3.35
4.75 3.45 3.20 3.30 3.40 3.30
4.60 3.45 3.25 3.30 3.40 3.30
4.50 |.......n 3.25 3.081........ 3.30
a Estimated.
Rating table for Milk Creek near Axial, Colo., from April 20 to D>cember 31, 1904.
h(i?ggt?t. Discharge. h(z?gg&_ Discharge. }_giag et’ Discharge. l(riiaggt?t. Discharge.
Feet. Second-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
3.15 1 3.70 23 4.50 76 5. 60 159
3.20 2 3.75 26 4.60 83 5.70 167
3.25 3 3.80 29 4.70 90 5,80 175
3.30 4 3.85 32 4.80 97 5.90 183
3.35 6 3.90 35 4.90 104 6. 00 191
3.40 8 3.9 38 5. 00 111 6.10 200
3.45 10 1. 00 41 5.10 119 6. 20 209
3. 50 12 4.10 48 5.20 127 6. 30 218
3.55 14 4.20 55 5.30 135 6.40 227
3.60 ST 1.30 62 5.40 143 6. 50 236
3.65 | 20 [ 4.40 69 | 5.50 151

The above table is applicable only for open-channel conditions.
5 discharge measurements made during 1904, and is fairly well defined.

It is based upon
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Estimated monthly discharge of Milk Creek near Axial, Colo., for 1904.

[
Discharge in seeond‘ffeet.
Month, ] aovetoat
Maximum. | Minimum. i Mean.
April 20-30 . . 236 104 | 178 3,883
MBY - o e e 218 76 | 157 9, 654
JUNE . L 143 10 55 3,273
July ol 8 2| 36 221
August eeeee .. . 87 1 67 412
September. ... ... ... .. 17 1) 4.8 286
October - . ... ... 23 2 ‘ 66 406
The period ... ... ..o i [ 18,140

LITTLE SNAKE RIVER NEAR MAYBELL, (OLO.

This station was established April 18, 1904, by Oro I1cDermith.
It is located on the wagon bridge on the road to Browns Park, about
30 miles west of Maybell, Colo., and about 90 miles from Meeker,
Colo. The gage is a 2 by 4 inch by 12-foot timber, placed vertically
against the.rock cliff which extends into the river on the left side of
the stream. It is read once each day by John M. Karr. Discharge
measurements are made from the downstream side df the single-span
bridge. The initial point for soundings is the vertical wall of the
masonry abutment at the left end of the bridge.! The channel is
straight for about 200 feet above and for 150 feet ﬂ)elow the station.
The current is sluggish above and swift below the station, the river
breaking into rapids about 100 feet below the bridge. Both hanks
are high and rocky and are not subject to overflow., The bed of the
stream is composed of rock covered with quicksand. | A United States
Geological Survey standard aluminum bench-mark tablet is placed on
the apex of the rocky ledge about 20 feet northeast of the left end
of the bridge. Its elevation is 10.98 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrongpber.

Discharge measurements of Little Snake River near Maybell, (Colo., in 1904.

Area of Mea)}F Gige Dis-

Date. Hydrographer. Width. | cection. | velocity. | heieht. | charge.

Feet. Sq. feet. |Ft.per Jt .| Feet. Sec.-feet.
2

ec.
April 18 ..____. 0. McDermith ..._... 96 410 2. 5.20 1,198
June 9 ... __|..... do ... 103 526 3.40 5.83 1,791
July 18.. ..o faae-. [ [ J 90 74 1.88 1.90 139
August 19 ... ..__. A0 ... 49 28 1.39 1.05 39

x
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Mean daily gage height, in second-feet, of Little Snake River near Maybell, Colo., for 1904.

Day. June.| July. | Aug. Day. June. | July. | Aug. Day. June.| July. [ Aug.
i DU RSO 410 L8O 12......... 580 3.20 ) 2.00} 28......... 4.90 , 1.60 |.......
| J U ST 4,10 | 1.20 | 18......... 5.90 | 3.10 | 1.50 || 24......... 4.80 | 1.60 |.......
 FS R 3.80 | 1.20 || M......... 590 | 8.00) 1.50( 25......... 4.70 | 170 |.......
L S P 3.70 | 1.20 )} 15......... 5,70 | 8.00 |....... 26..0iinnnn 4.60 | 2.00}.......
I TR S 3.60 [ 1.20 16......... 5,70 (@250 |....... 27 4.50 | 1.60 |.......
[/ RN P, 8.60 | 1,20 (| 17......... 5,50 1 a2.,40 |....... P2 T 4,40 [ 1.60 |.......
b P 3.50 ( 120 18......... 560 1.90 .. .....f29......... 4.30 ) 1.70 {.......
- JN 8.50| 1.20 1 19......... 5.60 | 1.80|....... 80..cuenne. 4,20 | 170 |.......
| 580 8.40 | 1.20 | 20......... 540 ) 1.80 ....... 12 PO (R 1.30|.......
10.......... 6,40 | 8.30| 1.10 | 21......... 540 | L70|.......
b 5 PO 6.10 | 8.30, 1.10 | 22......... 510 1.70 |.......
a Estimated,

Rating table for Little Snake River near Maybell, Colo., from April 18 to December 31, 1904,

h(é?gg}ft. Discharge. h%?gglft. Discharge. h(éi‘gg}?t. Discharge. h(éiagglst. °Discharge.
Feet. Second-feet, Feet. Second-feet. Feet, Second-feet. Fret, Second-feet.
1.10 . 43 2.50 240 3.90 635 5. 20 1,280
1.20 a3 2.60 261 4.00 675 5. 30 1,340
1.30 63 2.70 283 4.10 715 5.40 1,410
1.40 74 2.80 306 4. 20 760 5.50 1,480
1. 50 86 2.90 330 4.30 805 5. 60 1, 550
1.60 99 3.00 355 4.40 850 5.70 1,620
1.70 112 3.10 380 4. 50 900 5. 80 1, 690
1.80 125 3.20 405 4.60 950 5.90 1,760
1.90 139 3.30 435 4.70 1,000 6. 00 1, 830
2.00 153 3.40 465 4.80 1, 050 6. 10 1,900
2.10 168 3.50 495 4.90 1,100 6.20 1,980
2.20 184 3.60 530 5.00 1,160 6. 30 2,060
2.30 201 3.70 565 5.10 1,220 6. 40 2,140
2.40 220 3.80 600

The above table is applicable only for open-channel conditions. It is based upon
4 discharge measurements madé during 1904. It is not well defined.

Estimated monthly discharge of Little Snake River near Maybell, Colo., for 1904.

Discharge in second—feet.
Month. scrertoat.
Maximum. | Minimum. Mean.
June 9-30 ..o iieeeanann 2,140 760 | 1,370 59, 780
JUlY o eeaeaaa 715 63 306 18, 820
Auvgust 1-14 ... ieaiiaaaa.. 153 43 61.1 1,777
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ASHLEY CREEK NEAR VERNAL, UTAH.

This stream drains an area directly east of the Uinta basin. The
station was established March 15, 1900, by C. T. Prall. The river
emerges from its canyon about 74 miles north of Vernal, Utah. The
station is located near this point, at thé hlghway bridge leading by the
farm of the gage reader. The station is 1 mile below the mouth of
Dry Fork and is above the series of canals by which Vernal Valley
is irrigated. The gage is a vertical 1 by 5 inch board, 10 feet long,
fastened to overhanging trees on the right bank just above the bridge.
It is read twice each day by E. Marett. Discharge measurements are
made at high water from the bridge and at ordinary stages by wading.
The initial point for soundings is on the right bank. The channel is
straight for 200 feet above and below the station. The current is
swift. The right bank is hlgh not liable to overflow, and covered
with trees. The left bank is low, covered with underbrsh, and is
subject to overflow at flood stages, at which time there are two or
three channels. The bed of the stream is rough and rocky, and is not
subject to change. The bench mark is a large nail, about which are
driven three smaller nails, in a stump 50 feet west of the bridge. Its
elevation is 7.21 feet above the zero of the gage. '

The observations at this station during 1904 have been made undel
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of Ashley Creek near Vernal, Utah, 1908-1904.

Date. Hydmgmpl}er. Width. geﬁ??ogf. vsi‘::i!gy. hgig g%.a ctgl:ge.

1903. Feet. Sq. feet. |Ft.persec.| Feet. | Sec.-feet.
June8......... H. S Reed..... .....|cc.ao-. 316 5.33 4.50 1, 685
August 24 ....|..... (3 Uy R NI 41 2.12 1.80 87
September 23 . .|..... (5 s RN FUISRRPN 41 1.80 1.75 74
November 9 ...|..... s o TN 34 1.53 |  1.60 52

1904.
Januvary 24 ....| H. 8. Reed........... 35 37 1.08 1.60 40
March 300 .. __i..._. do .ol.... 36 30 ‘1.13 1.40 34
April 27 ... . .}-.... 4 ( N 38 98 5.20 315 510
April29.. ... |-.... 13 [0 S 37 69 3.46 2. 50 239
April29 ... .. |..... (3 s S, 37 73 3.20 2. 50 234
May24........|-.... do eoonneaaa.. 42 128 5.67 3 65 726
May 24__.. ... |-.... 13 1 42 128 5.43 3.6b 695
August 6b _....|..... s (s 36 35 1.91 1.85 87
August6b.____.|.. ... do -o.oii... 36 35 1.60 1.85 56
December 23.._.|..... do -ooiL... 34 23 1.26 1.40 29

a All gage heights refer to new rod established June 8, 1903. b Measurement by wading.

NoTE.—Discharge measurements for 1903 prior to June 8 are published in 1908 repo~t.
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Mean daily gage height, in feet, of Ashley River near Vernal, Utah, for 1904.

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

1.40 { 1.40 | 1.80 | 1.40{ 2,60} 2.90( 2.10| 1.90( 1.80 | 1.80 | 1.80 1.50

1.40 | 1.40| 1.80 | 1.40| 240} 2,95| 2.00| 1.90| 1.80| 1.70| 1.80 1.50

1.40 | 1.40| 1.80 | 1.40| 2.30| 8.00| 2.00{ 1.90| 1.80| 1.70{ 1.80 1.50

1.40 | 1.40) 1.830) 1.40) 2.35| 2.95| 2.00| 1.8 | 1.80) 1.70| 1.80 1.50

|3 I, 1.40 | 1.40 1.30 | 1.40| 2,50 | 2.90! 2.00 1.80 | 1.80| 1.70| 1.80 1.50
[ 1.40 | 1.40{ 1.30} 1.40| 2.65| 3.00| 2.00| 1.80| 1.80| 1.70| 1.70 1.50
T 1,40 | 1.40| 1.80 | 1.45| 2.55| 3.10| 2.10| 1.80| 1.80 | 1.85| 1.70 1.50
- S 1.40 | 1.40! 1.80| 1.50 | 2.40 | 3.30| 2.10| 1.80| 1.80| 1.80] 1.70 1.50
O 1.40{ 1.40 | 1.30 | 1.55| 2.60 | 8/10| 2.10| 1.80| 1.80 | 1.80| 1.70 1.50
10.ciee it 1.40 ( 1.80| 1.80 | 2.25| 2.75| 8.05| 2.10| 1.8 | 1.80 | 1.8 | 1.70 1.50
) 1.40 { 1.55| 1.80 | 2.25( 8,00 2.95( 2.10( 1.8 | 1.80( 1.80( 1.70 1.50
2.0l 1.40 | 1.40 | 1.80 | 1.90| 2.95| 2.8} 2.10| 1.80| 1.80| 1.80| 1.70 1.50
J & S 1.40 | 1.40| 1.80 | 1.95| 8.35| 2.8)| 2.10| 1.80{ 1.8 | 1.80 | 1.60 1.50
4.l 1.40 | 1.40 ) 1.38 | 2.45 | 8.55 | 2.80 ] 2.00| 1.95| 1.80 | 1.80| 1.60 1.50
p B 1.40 | 1.40| 1.80} 2.75| 3.45| 2.70| 2.00| 2.00| 1.80 | 1.80| 1.60 1.50
) 1.40 | 1.40| 1.80 | 2.15| 8.55| 2.70 | 2.00| 2,00 | 1.80| 1.80 | 1.60 1.50
) 1.40 | 1.40| 1.30 | 2.40 | 8.45| 2.65| 2.00| 2.00 | 1.80 | 1.80 | 1.60 1.50
) £ T 1.40 | 1.40| 1.80| 8.20 | 3.90 | 2,60 | 2.00 | 2.00 | 1.8 | 1.80 | 1.60 1.50
19, 1.40 | 1.40| 1.30| 2.80| 8.75 | 2.50 | 2.00 | 2,05| 1.80| 1.80 | 1.60 1.50
1.40 | 1.40 | 1.45| 2.50| 8.40 | 2.50 | 2.00 2.00| 1.80 | 1.80| 1.60| 1.50

1.40 | 1.30( 1.80( 2.85| 8.45( 2.40| 2.00| 1.90| 1.80{ 1.80( 1.60 1.50

1.40 | 1.80| 1.80| 2.00| 845 | 2.40| 2.00| 1.90| 2.40| 1.80 | 1.60 1.50

1.40 | 1.30 | 1.30 1.'90 4.00 | 2.40| 2.00 | 1.90| 2.00| 1.80 | 1.60 1.40

1.40) 1.30) 1.30) 2,10) 3870 2.30) 2.05) 1.90) 2.00) 1.80 | 1.60 1.40

1.40| 1.80| 1.85| 2.85| 3.65| 2.80| 1.95| 1.90) 1.90| 1.80 | 1.60 1.40

1.40 | 1.30{ 1.30} 8.15| 3.45| 2.30| 1.90| 1.90| 1.90 | 1.80 | 1.60 1.60

1.40| 1.30| 1.30 | 3.20| 3.60 ) 2.20 1.90| 1.90 | 1.80| 1.8 | 1.60 1.40

1.40| 1.30| 1.30| 2.90| 3.25| 2.20| 1.90| 1.90| 1.80 | 1.80 | 1.60 1.40

1.40 ] 1.830| 1.55| 240} 3.20| 2.15| 1.90| 1.90| 1.80 | 1.80; 1.60 1.40

1.40 |....... 1.40 | 2.30| 8.10 | 2.10| 1.90| 1.90| 1.80| 1.80 | 1.50 1.40

1.40 |....... 1.40 ....... 8.00 |-...... 1.90 | 1.90 [....... 1.80 {..econ.. 1.40

Rating table for Ashley

Creek near Vernal, Ulah, from June 9, 1903, to December 31, 1904.

hg?ggkft, Discharge. h(g?ggtft. Discharge. h(é;iagglft. Discharge. h(:?gglit. Discharge.
Feet, Second-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
1.30 25 2.20 150 3.00 433 £.80 815
1.40 31 2.30 176 3.10 478 £.90 890
1.50 38 2.40 205 3.20 523 4.00 985
1.60 47 2.50 236 3.30 568 4,10 1,100
1.70 58 2. 60 270 3.40 613 4.20 1,235
1.80 71 2.70° 307 3.50 658 4,30 1, 380
1.90 87 2.80 347 3.60 706 4.40 1,530
2.00 105 2.90 389 3.70 755 4,50 1, 685
2.10 126

The above table is applicable only for open-channel conditions.
12 discharge measurements made between the limits of the table.
beétween gage heights 1.30 feet and 3.70 feet.

determined by one measurement.

It is based upon
It is well defined
Above gage height 3.70 feet the curve iy
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Estimated monthly discharge of Ashley Creek near Vernal, Utah, for 1903 and 1904.

[Drainage area, 250 square miles.}

Discharge in second-feet. Run-off.
Month. s:lc‘zcz"gkl'eier'lz. Second-feet | oo ir 10
Maximum. | Minimum. | Mean. pel;:i (131.8.1‘6 o hes,
1908.

June ... ... 2, 065 236 | 893 53,140 3.57 '8.98
July -.oooo.... 270 106 | 172 10, 580 . 688 . 793
August - . ... ... 105 58 76. 4 4,698 . 306 . 353
September......_... 105 47 60.2 3,682 241 . 269
October _........... 96 47 63.2 3, 886 . 253 . 292
November.......... 58 38 45.3 2, 696 .181 . 202
December .......... 31 31 31.0 1,906 .124 . 143

1904.

January ........__.. 31 31 31.0 1,906 0.124 0.143
February........__. 71 25 30.9 1,777 .124 .134
March..._.......... 42 25 26.3 1,617 . 105 .121
April. oo oLl 523 31 182 10, 830 . 728 .812

May ... 985 176 | 511 31,420 2.04 | 2.35

June ... ... 568 126 | 309 18, 390 1.24 1.38
July (.ol 126 87 | 107 6,579 . 428 .493
August . ... ... 116 71 86. 2 5, 300 .346 . 398
September......_._. 205 71 78.8 4,689 .815 .351
October ._...___._. - 79 58 69.2 4, 255 .277 .319
November .......... 71 38 53.3 3,172 .213 . 238
December .._....... 47 31| 36.5 2,244 . 146 .168

The year .___. 985 25 | 127 92, 180 .507 6.91

ASHLEY CREEK (DRY FORE) NEAR VERNAL, UTAH.

The many branches of Ashley Creek drain an area of aprroximately
250 square miles in northeastern Utah. This area is situated entirely
within the Uinta Forest Reserve, in Uinta County, between the drain-
age areas of Brush Creek, Green River, and Uinta River. "he streams
receive their water from a series of small lakes on the summit and the
southern slopes of the Uinta Mountains, thus insuring a never-failing
supply. They finally join at the base of the mountains. and enter
Ashley Valley 8 miles above the town of Vernal in one stream. The
peculiar feature of the streams between the Uinta River and Green
River is that at some point in their course they disappear, except dur-
ing the spring floods, and that, with the exception of Dry I"ork, which
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is the most westerly branch of Ashley Creek, reappear later in the
year.

Dry Fork has its source in a lake in the Uinta Mountains, about 35
miles northwest of Vernal, Utah. Its length is about 28 miles, and
for 28 miles it flows in a canyon varying from 500 feet to one-half
mile in width. Its general direction is southeast, and it has a fall of
at least 150 feet per mile. It enters Ashley Creek about 8 miles above
the town of Vernal. About midway the stream’s length, or 10 miles
northwest of Dry Fork post-office, a gaging was made on August 20,
1901, which gave a discharge of 96 second-feet. About 1,200 feet
below this point occurs a pool, or sink, lying in a circular basin whose
banks, except on the upstream side, are from 75 to 100 feet high.
The stream enters this pool through several inlets. The pool is appar-
ently bottomless. The water in its larger end has a slow circular
motion, but whether this is caused by the incoming stream or by suc-
tion from below could not be determined. The only visible outlet is
a narrow, rocky channel which has been widened by blasting in an
effort to increase its flow. When visited in 1901 this was carrying
about 10 second-feet, all of which disappeared within a mile below.

Only three times since 1879 has the water reappeared in the channel
of Dry Fork after the spring floods have subsided. Ore of these was
during the last year.

The first flow of 1904 commenced on the night of May 12, when,
approximately, the stream was carrying 100 second-feet. It reached
its maximum height May-22, which it held until May 24, when a
measurement was made just above its mouth. It was then carrying
3808 second-feet, or practically 42 per cent of the discharge of Ashley
Creek at the station about 1 mile below the junction of Dry Fork with
the main stream. The flow gradually decreased from day to day until
July 15, 1904, when it completely subsided.. Previous to and at the
time of the maximum discharge of this branch, it, in 1l probability,
was carrying more than 42 per cent of the entire discharge at the
station, for the season of high water during average years does not
occur on this branch until after the greater portion of Ashley Creek’s
high water has passed. As an approximation of what this stream was
carrying, the following tables, which are thought to be a fair estimate
of its discharge, have been prepared.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer. ‘
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Mean dasly discharge, in second-feet, of Ashley Creek (Dry Fork) near Verral, Utah, for

1904.

Day. May. | June. { July. Day. May. | June. | July. Day. May. | June. | July.
) DO ceeeens| 260 80 | 12......... 160 194 14 || 23........s 350 128 [.......
- AP P 254 74 || 18......... 117 188 100 24 308 122 |.......
O R 248 68 || 14......... ' 134 182 6] 25......... 302 116 |.......

242 62 || 15......... 151 | 176 0| 26......... 296 110 |.......
236 66 || 16......... 168 170 |....... 27 i 290 104 |.......
230 50 || 17......... 185 164 |....... Qe 284 98 |.....nn
224 44 || 18......... 202 158 |....... 29 . ieean 278 92 | .....
218 3811 19......... 219 152 |....... 30.eeunnnn. 272 86 [-.eenn.
212 3211 20......... 260 146 |....... |3 PO 266 [ioeenes]enannnn
206 26 || 21......... 300 140 |.......

200 20 )] 22......... 350 134 [.......

Estimated monthly discharge of Ashley Creek (Dry Fork) near Vernal, Utah. for 1904.

Dicharge in second-feet.
Month. - sovectoat.
Maximum. | Minimum. Mean.
May 12-81 L 350 00| 242 9,584
JUNC .« e eeee e e e e e 260 86 178 10, 290
July 1-16. : 80 0 3¢ 1, 150

WHITE RIVER (NORTH FORK) NEAR BUFORD, COLO.

This station was established July 28, 1903, by Robert S. Stockton.
It is located at the county bridge at Rawson’s ranch, below the mouth
of Marvine Creek, 7 miles from Buford, the nearest post-office, and
32 miles from Meeker, Colo. The gage is a 2 by 4 inch vertical pine
timber, spiked to the lower side of the first pier from the south end
of the bridge. It reads from 1 to 9 feet. It is read twice e~ch day by
H. N. Rawson. Discharge measurements are made from the three-
span highway bridge to which the gage is attached. It has a total
span of 85 feet. The initial point for soundings is the edge of the
abutment at the south end of the bridge. The channel is straight for
200 feet above and 300 feet below the station, and the current is swift.
Both banks are high and are not liable to overflow. The right bank
is covered with trees and brush. The bed of the stream is rocky and
free from vegetation. There is but one channel at all stages, broken
by the two narrow bridge piers. Bench mark No. 1 is the top of a
bolt on the-bridge nearest the gage. Its elevation is 11.51 feet above
the zero of the gage. Bench mark No. 2 is a spike in the trunk of a
large cottonwood tree at the southeast corner of the bridge. Its ele-
vation is 7.46 feet above the zero of the gage. Bench mark No. 38 is
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a spike in one of the abutment logs at the end of the upper sill at the

southwest corner of the bridge.

zero of the gage.

Its elevation is 7.88 feet above the

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of White River (North Fork) near Buford, Colo., in 19&4.

Date. Hydrographer. wiath. | GUE00 | veloaty. | baleht. | charse.

Feet. Sq. feet. | Ft.persec.| Feet. Sec.-feet.
April 26 .......] O. McDermith ....... 87 118 3.92 2. 40 462
June 4 .._._...l.._.. A0 e 87 162 14.70 3.00 762
July 7.... ... .. do ceiiiiiaa. 87 118 3.82 2. 40 451
August 3 ... .... do ..ool... 82 90 3.27 2.08 204
September 10. “iese do oo 82 77 3.04 2.00 234

Mean daily gage heighi, in feet, of W hite River ( North Fork) near Buford, Colo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct.
R 2,00 2,98 3.30 2,60 2.08 2.10 2.00
2 1.95 2.80 3.20 2.55 2.08 2,06 2.00
2 1.85 2,62 3.15 2.50 2,05 2.05 1.98

1.92 2.45 3.05 2,50 2,06 2,00 1.95
1.95 2,55 3.06 2,40 2.05 2.00 1.95
1.90 2.65 2.92 2.40 2,06 2.00 1.98
1.90 2.80 2,92 2.40 2,05 2.00 2,02
1.9 2,65 2.95 2.40 2,05 2,00 2.00
1.90 2.68 3.05 2.35 2,05 2.00 2.05
1.88 2,62 3.25 2.30 2,05 2.00 2.00
19% 3.05 3.30 2.28 2,05 2.00| o 2.00
2.05 3.25 3.30 2.25 2.05 2.00 2.00
2.12 3.40 3.40 2.28 2.05 2,00 2.00
2,20 3.2 3.5 2,25 2.05 1.98 2.00
2.28 3.20 3.40 2,22 2.05 1.9 2,00
2.38 3.30 3.35 2,22 2,05 1.95 1.95
2,42 335 315 2,20 2 05 1.98 1.95
270) -345> 3.10 2.18 2.10 2.00 1.95
2.68 3.42 3.12 2,18 2.05 1.95 1.9
2 80 3.25 3.05 2,15 2,05 1.9 1.92
2 65 3.20 3.06 2.15 2,06 1.95 1.92
2.30 3.30 2.98 2.15 2.05 2,00 1.92
2,05 3.46 2.90 2.16 2.00 1.98 1.92
2,16 3.4 2,82 2.156 2,00 1.98 1.92
2,40 8.40 2.75 2,15 2.00 2.00 1.92
2.58 3.42 2,72 2.16 2,00 2,00 1.92
2,65 3.36 2,70 2.15 2,00 (- 1.98 1.92
3.15 3.30 2,68 2.16 2,12 1.98 1.92
2.95 3.35 2,65 2.20 2,02 2.00 1.92
3.00 3.30 2.65 2,12 2.00 2.00 1.92
........ 3.30 [cev.eno.| 212 2,02 |.eennnnn 1,92
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Rating table for White River (North Fork) near Bujford, Colo., from Jnuary 1 to

December 31, 1904.

h(é?g%ft. Discharge. h(giagg}ft. Discharge. h(gf’é,fgtft. Discharge. hgiagt. Discharge.
Feet. Second-feet. Feet, Second-feet. ‘ Feet. Second-feet. Feet. Second-feet.
1.85 175 | 2.15 32 || 2.45 475 || 3.00 760
1.90 200 2.20 350 2.50 500 3.10 820
1.95 225 2.25 375 2.60 550 3.20 880
2.00 250 2.30 400 2.70 600 3.30 940
2.05 275 2.35 425 2. 80 650 ,3.40 1, 000
2.10 300 2.40 450 2.90 700 3.50 1, 060

The above table is applicable only for open-channel conditions. It is based upon

8 discharge measurements made during 1903 and 1904.
gage heights 2.00 feet and 3.00 feet.

It is well defined between
The table has been extended beyond these

limits. Above gage beight 3.00 feet the rating curve is a tangent, the difference

being 60 per tenth.

Estimated monthly discharge of White River (North Fork) near Buford, Colo., for 1904.

[Drainage area, 181 square miles.]

Discharge in second-feet. Run-off.
Total i
Month. . = ac(r’e&-‘fegt. Second-feet | 1oy i
Maximum. | Minimum. Mean. pe:nsitigare inches,

April. ... ... 850 175 396 23, 560 2.19 2.43
May ............... 1,030 475 841 51, 710 4.65 5.36
June ... ....... 1,090 575 794 47, 250 4.39 4.90
July ... 550 310 383 23, 550 2.12 2.44
August ............. 310 250 272 16, 720 1.50 1.73
September._.__..._.. 300 225 247 14, 700 1.36 1.52
October ............ 275 210 230 14,140 1.27 1.47
The period .| .. .. ). |o....... 191,600 | . ... fooiioaan
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WHITE RIVER (SOUTH FORK) NEAR BUFORD, COLO.

This station was established July 25, 1903, by Robert S. Stockton.
It is located at the county bridge at the lower end of a section of the
river known as the ‘‘Stillwater.” It is about 7 miles from Buford,
Colo., the nearest post-office, and is about 30 miles from Meeker, Colo.
The elevation above sea level as determined by aneroid barometer is
7,400 feet. The gage is a 2 by 4 inch vertical pine timber 10 feet
long. It is spiked to the upper side of the middle pier. It is read
twice each day by George Hazard. Discharge measurements are made
from the bridge at high water and by wading at low water. The
initial point for soundings is the edge of the abutment at the west end
of the bridge. The bridge makes an angle of 22° with the normal to
the stream. This is taken into account in making measurements.
The channel is straight for 50 feet above the station and for 300 feet
below. The current is swift. Both banks are high. covered with
grass and sagebrush, and are not subject to overflow. The bed of the
stream below the Stillwater and at the gaging station is covered with
bowlders, some of which are 2 or 3 feet in diameter. There is but one
channel, broken by the middle pier of the bridge. Bench mark No. 1
is the first bolt on the bridge east of the gage. Its elevation is 11.95
feet above the zero of the gage. Bench mark No. 2 is a spike in one
of the logs of the abutment at the southwest corner of the bridge.
Its elevation is 8.57 feet above the zero of the gage. Bench mark
No. 3 is the corner of a large rock 30 feet west of the bridge and north
of the road. Its elevation is 138.14 feet above the zero of the gage.
Bench mark No. 4 is the top of a pyramid-shaped rock on the east side
of the river below the bridge, 41 feet distant from the northeast bolt
on the bridge tie. The rock projects 8inches above the ground. The
elevation of the bench mark is 7.02 feet above the zero of the gage.
The bridge has a span between abutments of 55 feet.

The ohservations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of White River (South Fork) near Buford, Colo., in 1904.

' s Area of Mean G Dis-
Date. Hydrographer. Width. | goction. | velocity. hei&giet. charge.

Feet. 8q. feet. |Ft.per sec Feet., Sec.-feet.

April 25 ... ... MecDermith and Lamb 49 80 3.39 2. 80 271
June2_...._._. O. McDermith _...._. 56 187 6.00 4.85 1,122
July 6. |..... do ...l 54 101 3.72 3.18 376
August2.._.__._|..... do oL 46 62 3.64 2.70 226

September 13 ._|.___. do eooaillL 43 58 2.52 2.51 146
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Mean daily gage height, in feet, of White River (South Fork) near Buford, Colo., for 1904.

Day. Apr. | May. | June. ! July. | Aug. | Sept. Oct.
2,42 3.20| 52| 3.3 | 268| 2.70 2.56
2.42] -8.22| 5.15| 3.82] 265 2.68 2.55
2,42 315 47| 325! 2.65| 2.62 2.50
2.42| 3.08| 42| 3.22| 265| 260 2.50
2.42! 8.02| 39| 818| 265 266 2.50
2.42| 8.00| 3.88| 812, 2.65| 2.55 2,50
2.42{ 8.15| 4.22( 810| 2.65| 2.6 2.62
2,42 3.12| 450| 3.10| 2.60| 2.50 2.58
2.42) 3.10| 440} 802] 260| 250 2,58
2.45| 8.18| 4.70| 3.00| 2.60| 2.50 260
2.50 | 8.30| 5.45| 3.00| 260} 2.5 2,58
2.62| 8.58| 510 2.9 | 260| 2.50 2,60
2.72| 3.70| 5.40| 2.95| 2.60| 250 2.58
2.8 | 3.8 | 5.8 /| 29| 260| 250 2.55
2.82| 3.88| 4.65| 2.90| 260! 2.50 2,52
2.8 | 872 445( 2.88| 260 250 2,50
2,90 3.72| 4.35] 2.8} 260| 2.5 2,50
2.95| 8.98| 4.30| 28 | 2.65| 256 2,50
3.00| 4.40| 4.35| 2.80| 2.65| 2.52 2,48
3,00 4.45| 4.28] 28| 2.62| 250 2,45
3.02| 455, 4.06| 278 2.60| 2.50 2,48
2.95| 4.78| 89| 27| 2.55| 2.55 2,45
2.90| 5.55| 38.78| 2.76] 2.65| 268 2,50
2.82| 6.25| 8.78| 2.80| 2.5 | 258 2,50
2.80| 6.00| 865| 27| 2.55{ 2.52 2.48
2.881 5.8 | 860| 27| 2.55| 260 2,48
2.95| b5.35| 8.5! 2.70| 2.58| 2.58 2.48
3.10| 5.3 | 850| 27| 27| 2.5 2,48
3.18| 58| 3.45| 27| 2.65| 255 2.48
8.18 | 550 8.42| 2.72| 25| 2.58 2.48

........ 5.60 |.c......] 2.70] 2.60|........] 2.50
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Rating table for White River (South Fork) near Buford, (olo., from January 1 to December

31, 1904.

h(e}iag et. Discharge. h(giagglft. Discharge. h(e}iag et‘ Discharge. h(éiagglft. Discharge.
Feet. Second-feet. Feet., Second-feet. Feet. Second-feet. Feet. Second-feet.
2.40 154 3.10 362 3. 80 640 5.00 1, 200
2.45 165 3.15 380 3.85 660 5.10 1, 250
2.50 177 3.20 400 3.90 630 5.20 1,300
2.55 190 | 3.25 | + 420 | 3.95 700 || 5.30 | 1,350
2.60 204 3.30 440 4. 00 720 5.40 1, 400
2. 65 219 3.35 460 4. 10 760 5.580 1,450
2.70 234 3. 40 480 4. 20 800 5. 60 1,500
2.75 249 3.45 500 4. 30 850 5.70 1, 550
2.80 264 3.50 520 4.40 900 5. 80 1, 600
2.85 280 3.55 540 4. 50 950 5.90 1, 650
2.90 206 || 3.60 560 | 4.60 1,000 | 6.00 1, 700
2.95 312 3.65 580 4.70 1,050 6.10 1, 750
3.00 328 3.70 600 4. 80 1,100 6.20 1, 800
3. 05 345 3.75 620 4.90 1,150 )

The above table is applicable only for open-channel conditions.
8 discharge measurements made during 1903 and 1904.

has been extended above gage height 4:85 feet.
rating curve is a tangent, the difference being 50 per tenth.

It is based upon

It is not well defined and
Above gage Feight 4.20 feet the

Estimated monthly discharge of White River (South Fork) near Buford, Colo., for 1904.

[Drainage area, 148 square miles.}]

Discharge in second-feet. Run-off.
‘ Total i
Month. Maxi Mind o ac?e?feel:,. Second-feet | 1y epth in
aximum, inimum. ean. pet;nsi g-are inches.
April. oL ... 392 158 251 14,940 1.70 1.89
May - 1,825 328 834 51, 280 5. 64 6.50
June .............. 1,425 488 872 51, 890 5. 89 6.57
July .ooooiiio.. 460 234 307 18, 880 2.07 2.39
August ... 234 190 208 12,790 1.40 1.62
September.......... 234 177 191 11, 370 1.29 1.44
October ............ 210 165 182 11,190 1.23 1.42
The period __.|.... ... ... ool 172,300 ||l
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WHITE RIVER NEAR MEEKER, COLO.

This station was established by A. L. Fellows, May 24, 1901, about
one-half mile above the town of Meeker, at a point whers a wagon
bridge crosses the stream on the ranch of L. F. Van Cleave. The
gage rod consists of a vertical 2 by 4 inch timber nailed to the left
abutment of the bridge on the downstream side. The bridge is marked
every 5 feet. The initial point for soundings is at the rod at the left
or south end of the bridge. The channel is straight for 500 feet above
and below the station. 'The current is swift. There is but one chan-
nel at all stages. The banks are so high that they are not liable to
overflow; the channel is of rock and gravel and seems permanent in
its nature. Measurements are made from the lower side of the wagon
bridge. The obhserver is L. F. Van Cleave, who reads the rod twice
each day. Bench mark No. 1 is top of bolt in truss immedistely above
gage rod; elevation above zero of gage, 10.83 feet. Bench mark
No. 2 is spike driven in left post of gate near bottom; elevation above
zero of gage, 9.29 feet. Bench mark No. 3 is a nail on sonth side of
post directly east of bench mark No. 2; elevation above zero of gage,
9.14 feet. Bench mark No. 4 is a United States (Geological Survey
standard iron bench mark located 30 feet north of the north end of the
bridge. Its elevation is 8.807 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of White River near Meeker, Colo., in 1924.

" Date, Hydrographer, Width. ;:E'iﬂ)gf vgggixtly. h(églft. clg,i:‘ge.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
Aprit 12 ______. O. McDermith ....._. 79 207 2.74 +.00 568
April 23 .. ___.}._... do ... 79 258 3.37 4.60 871
April 27 .. ____. W. A. Lamb.._.____. 79 275 3.65 4.75 1, 003
May 23.__._.__. O. McDermith ....... 79 367 6.21 5.79 2, 280
May31.. ... |..... do ... ... 79 362 6.41 5.80 2, 322
Junel13.______.|..... do . ... 79 358 6. 37 5.77 2, 282
July 5o ... |-.... do .ol 79 228 3.18 4. 33 724
August1....___|..__. do . oo..... 79 188 2.09 3.70 392
August1b_ . .| ... do ool 79 191 2.13 3.71 406
September 8 __ .. ___. do oo 79 184 2.24 3.75 412

1RR 133—05——7
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Mean daily gage height, in feet, of White River near Meeker, Colo., for 1904.

Day. Apr. | May. | June, | July. | Aug. | Sept. Oct.
3.70| 520 5.65| 4.52| 3.7 3.98| 3.78
3.76 | 5.12| 5.65| d4.48| 3.70| 3.9 3.7
3.65| 4.95| 5.60| 4.42| 3.68| 3.8 3.72
‘3.66| 4.82| 535| 4.38| 3.68] 3.80| 3.68
3.621 4.75( 515| 4.32| 3.68| 3.7 3.65
3.62| 4.82| 510| 4.30| 3.68| 8.7 3.66
3.60| b5.02| 518, 4.30| 3.65| 3.72| 3.7
3.55| 4.85| 540 4.32| 3.65| 3.70 3.70
3.60 | 4.80, 540 42| 3.68) 8.70 3.82
3.62| 500| 540 4.20| 3.65| 3.70| 3.8
3.82| 52| 57 415| 3.68| 3.70| 3.8
3.95| 545| 560| 410| 3.72| 3.65| 3.8
4.08| 550| 572 410| 3.70| 8.65| 3.78
4.95| 5.55| 558| 4.08| 3.68| 3.65| 3.7
4.45| 5.62| 555 4.00| 3.70| 8.65| 3.7
4.50 | 542| 542| 3.98| 37| 37| 3.7
4.55| 542 538| 39| 370 3.68| 3.7
4.65| 545| 532| 38| 3.9 | 37| 3.70
4.90| 5.65| b5.32| 8.8 | 38| 37| 3.68
480 | 5.66| 5.30| 3.78| 3.85| 3.70| 3.68
5.06| 5.55| 518| 3.80! 3.78| 3.651 3.68
4.70| 555| 515| 3.78| 3.70| 3.68 3.70
4.55| 578 | 5.02| 3.75| 3.70| 3.66 3.70
4.52| 590 | 5.02| 3.8 | 370 3.68 3.70
4.38| 5.92| 4.95| 3.80| 37| 37| 3.7
4.55| 5.75| 4.82| 3.75| 3.70| 3.8 ]| 3.7
4.78| 570| 475| 3.72| 3.78] 3.7 | 3.68
512 | 570| 46| 37| 3.9 3.72| 3.68
528 | 5.70| 4.62| 3.8 | 3.8 3.72 3.68
510| 572| 4.58| 3.78| 3.85| 38.75| 3.68

eeeeed| BB e 3.72| 3.90|........ 3.68 .

Rating table for White River near Meeker, Colo., from April 1 to December 31, 1904.

h%?gg}'ft_ Discharge. h(giaggt?t. Discharge. h(i?,%g}ft. Discharge. h%?glft. Discharge.
Feet. Second-feet. Feet. Second-feel.. Feet. Second-feet. Feet. Second-feet.
3.55 335 3.95 515 4.60 890 5.30 1, 590
3.60 355 4.00 540 4.70 960 5.40 - 1,730
3.65 375 4.10 590 4. 80 1,040 5.50 1, 870
3.70 395 4.20 650 4.90 1,130 5. 60 2,010
3.75 415 +.30 710 5.00 1,230 5.70 2,160
3.80 440 4. 40 770 5.10 1,350 5. 80 2, 320
3.85 465 4. 50 830 5.20 1,470 5. 90 2,480
3.90 490

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

It is based upon

11 discharge measurements made during 1904. It is well defined between gage
heights 3.70 feet and 4.75 feet.
urements near gage height 5.75 feet.

The upper part of the curve is determined by 4 meas-
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Estimated monthly discharge of White River near Meeker, Colo., for 1904.

[Drainage area, 634 square miles.]

Discharge in second-feet. Fun-oi’f.
|, Total i

Month. " acre-feet. | Second-feet Depth in

Maximum. | Minimum. Mean. per s%uare inches,

mille. N

April ... . ... 1, 566 335 745 44, 330 1.18 1.32

May -ccceeenaaa.. 2,512 1,000 | 1,763 108, 400 2.78 3.20

June ......_......... 2,192 878 | 1,570 93, 420 2.48 2.77

July - .. 842 395 559 34,370 . 882 1.02
August . .._......... 515 375 413 25, 390 . 651 L1750
September._.______. 530 376 409 24, 340 . 645 720
October ...... . 465 375 404 24, 840 .637 . 734
Theperiod.... | . cocoooooomoa e 365,100 | oo

WHITE RIVER NEAR RANGELY, COLO.

This station was established April 14, 1904, by Oro McDermith.
It is located at the wagon bridge 1 mile west of Rangely, Colo. The
gage is a 2 by 4 inch timber 12 feet long, graduated to feet and tenths,
fastened to the masonry abutment at the right bank. It is read twice
each day by John Gothard. Discharge measurements are made from
the downstream side of the single-span bridge to which the gage is
attached. The initial point for soundings is the vertical wall of the
rightabutment. Distances from the initial point are marked with white
paint on the hand rail of the bridge. The channel is straight for
-about 150 feet above and for 200 feet below the station. T"e current
is swift, but at low stages becomes rather sluggish above the bridge.
The right bank is high and clean and does not overflow. The left
bank is low and clean and is subject to overflow. On this bank the
roadway approaches the bridge on an embankment. The bed of the
stream is composed of sand and is shifting. There is but ome channel
" at all stages.-. The bridge is not quite at right angles to the course of
the stream. A United States Geological Survey standard aluminum
bench-mark tablet is set on the top stone of the right abntment on
the downstream side. Its elevation is 16.857 feet above the zero of
the gage. .
The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of White River near Rangely, Colo., in 1904.

[No. 133.

Date. Hydrographer. Width. ;‘Eﬁ?o(]’lf_ Vgoe(?ilzjh

Feel, Sq. feet. | Ft. per sec.

April 14 _____. 0. McDermith ...._.. 223 2.9?
May 28. ... |eeeodo ooaiLlL 398 5.37
July12.. ... lcoo.do oooiiollL 248 2,45
Auvgust 9 ... |.....do ... 195 1.5%
September 18 ._|.....do ........_..... 155 2.6?

Dis-
charge.

Nee. feet.
665
2,120
609
298
417

Mean daily gage height, in feet, of White River near Ra

ngely, Colo., for 1904.

Day. Apr. | May. July | Aug. | Sept. Oct. Nov.
Y (O 4.65 5.50 4.20 3.40 4.10 3.50 3.50
SR PR 4.65 5,45 4.20 3.40 3.95 3.50 3.50
R PR 4.60 5.45 4.20 3.40 3.85 8.60 [........
] 4.55 5.45 4,20 8.40 8.75 8.50 |voaenn..
5 2R (R 4.45 5.25 | 4.15 3.40 3.70 8.50 [eeena.on
R PO PR 4.35 5.10 4.00 3.40 3.60 3.60 |........
) P 4.35 5.00 4.00 3.40 3.60 8.60 |........
< MR SRR 4.50 5.55 4.00 3.40 3.60 3.60 joeninnsn
L N (R 4.40 5.60 4.00 3.40 3.50 3.65 |........

M) | 4,35 5.40 4.00 3.40 3.50 8.65 |........
5 M) PR 4.45 5.26 4.00 3.76 3.50 8.70 [eeniannn
) P 4. 80 5.40 3.9 3.55 3.50 8.70 |...o...
) PR 4.95 5.85 3.90 3.50 8.50 3.60 [..coo...
NN (R 5.00 5.45 3.90 3.50 3.50 8.60 [.ooen..n
15 e e 4.00 5.20 5.50 3.90 3.50 3.50 3.60 j-c..o...
O 4,00 5.20 5.40 3.80 3.50 3.50 W60 ool
R 4.02 5.20 5.85 3.80 4.15 3.50 3.60 {........
5.06 5.15 3.70 3.90 3.56 3.60 {........
5.10 4.9 3.70 3.90 3.60 8.60 |.cao....
5.25 4.95 3.60 3.85 3.60 3.60 |..aonnn
5.30 4.95 3.60 3.75 3.60 83.60 [-cvnnn.-
5.20 4. 80 3.60 3.70 3,50 3.60 |........
5.25 4.75 3.50 3.70 3.50 3.60 («.on.oo.
5.40 4.60 3.50 3.70 8.50 3.60 |........
5.65 4.60 3.50 3.70 3.50 3.60
5.90 4.56 3.50 3.65 3.50 3.60 |.
5.60 4.55 3.40 3.60 3.50 3.60
5.45 4.45 3.30 3.60 3.50 8.50 |.
5.45 4.30 3.30 3.75 3.50 3.50
“5.45| 4.95| 8.95| 4.05| B8.50 8.50|.
5,65 |ceenn--- 3.40 | 8.80 |.o..... 3.50

RETURN TO "7 TOOKCASES & FILES OF
TtRUT.NG BTCTCON WATER
T STATES
STON, C.C.

THE HYDH -
RESOUROH

GEOLOGICAL SURVEV. WASI

N UNS

+t er

[ X5
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Rating table for White River near Rangely, Colo., from April 14 to Decerber 81, 1904.

h%?gglft. Discharge. hggé;at. Discharge. h%iséglft. Discharge. h(g?gg}ft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.30 225 3.75 515 4. 40 990 5.20 1, 685
3.35 255 3.80 550 4. 50 1,070 5.30 1,775
3.40 285 3.85 585 4. 60 1,150 5.40 1,870
3.45 315 3.90 620 4.70 1,235 5.50 1,970
3. 50 345 3. 95 655 4. 80 1,325 5.60 2,070
3.55 375 4.00 690 4.90 1,415 5.70 2,170
3.60 410 4.10 760 5.00 1,506 5. 80 2, 270
3.65 445 4.20 830 5.10 1, 595 5.90 2,370
3.70 480 4. 30 910

The above table is applicable only for open-channel conditions.
5 discharge measurements made during 1904.

It iy based upon
It is not well defined.

Estimated monthly discharge of White River near Rangely, Colo., for 1904.

Discharge in second-feet.

Month. g(‘;?%ei&.
Maximum, | Minimum, Mean.

April 15-30 .o o 1,110 690 753 23, 900
MAY - e 2,370 950 | 1,527 93, 890
June ... 2,070 870 1,582 94,130
July - . 830 225 552 33,940
AUGUSE oo e, 795 - 9285 427 26, 260
September - .. ... 760 345 401 23, 860
October - ... .. 480 345 399 24, 530

The period ..o e e 321, 500

SURFACE WATER
SPECIAL REPORTS SE

BRANCH
CTR
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WHITE RIVER NEAR OURAY, UTAH.

This station was established March 22, 1904, by H. S. Reed. It is
located at the site of the White River Dam and Canal Company’s dam,
14 miles from Ouray, Utah. The nearest town is Vernal, Utah, 30
miles distant, and the nearest railroad station is Price, Utah, 130 miles
distant. The station is below all tributaries. A vertical staff gage
is attached to the upstream face of the crib work of the dam near
the right bank. Tt is read twice each day by T. T. Foldaway. Dis-
charge measurements are made by wading and by rieans of a boat
at a point about 600 feet below the dam, by stretching a tagged rope
across the stream and there is a good current. The chennel is straight
for about 600 feet above and 1,500 feet below the station. Both
banks are high and do not overflow. The bed of the stream is com-
posed of clean sand and is shifting. The bench mark is a T cut in
the solid rock about 100 feet northeast of the gage rod on the right
bank. Its elevation is 13.185 feet above the zero of the gage.

The observations at this station during 1904 have b2en made under
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of White River near Ouray, Utal., in 1904.

Date. Hydrographer. Width. ékefzet?o%f‘ vgggtly. h%?gglst. clilx)a.irsg-e.

Feet. Sq. feet. |Ft, per sec.|  Feet. Sec.-feet.
March 22 ____.. H.S. Reed .......... 104 224 1.80 2.00 403
Juned. ... ..l..... {40 R 103 578 3.53 5.90 2,040
Auvgust15. ... |..... s [0 R 107 186 1.76 2.10 328
October 28.....|..... do seeeea 108 192 1.79 2.20 344

Mean daily gage height, in feet, of White River near Ouray, Utah, for 1904.

Day. Mar. Apr. May. | June. Day. Mar. Apr. May. | June.
L UUTRRUSURUUR U 220 440| 615 17. ... 275 | 5.30| 5.50
P UUUURURR I 205 4.25| 585 18, ...ooiiiifieiio.. 3.00| 500 545
F SRR IR 206 4.40| 570 19, ..o, 3.10| 4.8 5.00
F TSRO IR 210 4.60] 582 20 ...l 3.30| 50| 418
U IR 1.95] 385 | 570 | 2leeeiiiiii el 3.55| 5.50| 4.8
[ SN RN 192 3.75| 5.05( 22 .iiiiein.n. 2.00,| 3.90| 5.60|........
ST T 1,98 | 3.60| 466 28 ieiiiiiiii . 3.78] 520 |........
;TSN R 1.88] 370 | 450 | 2iiiiiiiiiiiieinians 3.48 | 555 |........
TR R 1.85| 4.05| 6.70| 26..ceiiineenneienan. 3,2 | 580 |........
10 e eeeeeeen]eaans 1.80 | 3.80 | 525 || 26.ciuiiiiiienieiiinn. 320 710 |ee.....
TR SO 178 | 3.65| 5.05 | 27eeeiiiieneianeiiinns 2981  6.70 |........
120 ) R 1,75 | 8.95| 5.25( 28eeuiiieeeeneeininns 3.05] 6.15........
L7 SR SO 1.85| 440 52020 .. .coiiiifeiaans 3.45] 570 |........
SV TPURURURR N 2.00| 475 550 80.. oieeeeiido. . 405 575 ........
S 1: SRR I . 295 495| 5.70 | 81eciieei e el B0 [l
16ecemeramenennfaenenn 2,50 | 5.08| 5.9
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MARVINE CREEK NEAR BUFORD, COLO.

This station is located at a point where the stream is crossed by a
large aspen log. The nearest post-office is Buford, Colo., about 10
miles distant. Meeker, Colo., is about 35 miles distant. The eleva-
tion of this point, as determined by an aneroid barometer, is 7,550 feet
above sea level. The gage is a vertical 2 by 4 inch pine timber 5 feet
long, fastened to the lower side of the foot log, which iz used as a
bridge. Discharge measurements are made from the log vhich spans
the stream at the gage. The channel is 30 feet wide at this point.
The initial point for soundings is at the gage rod. The channel is
straight for 100 feet above and below the station, and the current is
swift. The right bank is sloping and will overflow for 10 or 15 feet
at high water. The left bank is steep and will not overflow. Both
banks are covered with thick brush. The bed of the stream at the
station is covered with bowlders and is free from vegetation. The
channel is divided into two parts by a large sunken log, whi~h supports
the middle of the foot bridge. Bench mark No. 1 is the top of a rock
. 22 feet west of the gage rod. Its elevation is 4.62 feet above the zero
of the gage. Bench mark No. 2 is the top of a triangular-shaped rock
between two spruce trees on the west bank. Its elevation is 6.01 feet
above the zero of the gage. Bench mark-No. 3 is the top of a large
rock 30 feet northwest of the gage. Its elevation is 4.61 feet above
the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Marvine Creek near Buford, Colo., in 1904.

Date. Hydrographer. wiath. | AEEDT | eloetiy. | hevdht, | chage.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
April 26 .. ._._. McDermith and Lamb 29 36 2.75 2.00 99
June4._..._._. O. McDermith ....... 30 46 5.30 2.50 244
JOLY 7o A0 e, .l 30 ul 35| 215 156
Auvgust3.__._..|..... do oo.o... 26 35 4.29 2.07 150
September 10 . .|..... do ool 28 32 3.34 1.90 107
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Mean daily gage height, in feet, of Marvine Creek near Buford, Colo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | Sept. Oct.
2,15 2.50 2,20 1.9 2.05 1.85
2.18 2,45 2,20 1.95 2,00 1.85
2.10 2,50 2,20 1.85 1.90 1.85
2,20 2,607 2.20 2,00 1.90 1.8
2,16 2.45 2,25 2,00 1.90 1.85
2,15 2.45 2,20 2,00 1.90 1.85
2.15 2.45 2.15 2.00 1.90 1.90
2,15 2,50 | .2.15 2.00 1.90 1.85
2,20 2.50 2.15 2.00 1.90 1.90
2,25 2.50 2,10 2,00 1.90 1.88
2.28 2.65 2.10 2,00 1.90 1.85
2,35 2.70 2,10 2.00 1.90 1.88"
2,35 2.80 2.05 1.90 1.90 1.85
2,36 2.60 2.00 1.90 1.88 j.eeuenns
2.30 2.50 2.00 1.90 1.88 |........
2,32 2.45 2.00 1.90 .90 j........
2.35 2.45 2.00 1,90 1.85
2,40 2.40 2.00 2.00 1.85
2.45 2.85 2,00 1.9% 1.85 |.

2,42 2.40 2,00 1.95 1.85

2,48 2.35 2.00 2.00 1.85

2,45 2.35 1.97 1.90 1.85

2.46 2.35 1.97 1.90 1.90 ........
2.45 2.30 1.97 1.90 1.88 [........
2.50 2.15 1.97 1.90 1.85 |.cuennns
2.45| 215 1.93 1.90 1.90 ...
2.55 2.10 1.93 1.90 1.85 | vennen
2,56 2,20 1.9 2,00 1.85 |...oennn
2.50 2,25 1.95 2.00 1.85 [oeaanes
2,55 2,20 1.95 2,00 1.90 |.ounenn.
255 [eenn.- 1.9 A1 R

Ratiny table for Marvine Creek near Buford, Colo., from January 1 to December 31, 1904.

hGerEitgﬁt. Discharge. h%?’gﬁt. Discharge. h%?gﬁt. Discharge. h(i?gﬁt. Discharge.
Feet. Second-fret. Feet. Second-feet. Feet, Second-feet. Feet. Second-feet.
1.75 64 2.05 136 2.35 208 2.65 280
1.80 76 2.10 148 2.40 . 220 2.70 292
1.85 88 2.15 160 2.45 232 2.75 304
1.90 100 2.20 172 2. 50 244 2.80 316
1.9 112 2.25 184 2.55 256 2. 86 328
2.00 124 2.30 196 2.60 268 .90 340

The above table is applicable only for open-channel conditions

8 discharge measurements made during 1903 and 1904.
rating curve is a tangent, the difference being 24 per tenth.

It is based upon

It is not well defined. The
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Estimated monthly discharge of Marvine Creek near Buford, Colo., fcr 1904.

[Drainage area, 50 square miles.]

Discharge in second-feet, . Run-off.
. Total i
Month, ac‘;e-felel%:. Second-feet Depth in
Maximum. | Minimum. | Mean. per square | “jronac
mils.
April 26-30......... 172 148 164 1, 630 3.28 0. 608
May ... 256 148 207 12, 730 4.14 4.77
June ... . ..... 316 148 | 223 13,270 4. 46 4.98
July ool 184 107 136 8,362 2.72 3.14
August ... _......_. 136 88 | 113 6,948 . 26 2.60
September......_... 136 88 97.5 5,802 1.95 2.18
October1-13 ... _... 100 88 90.9 2, 344 1.82 . 886
Theperiod- .- |-cooeo b |aaas 51,090 |._........ ceeeaa

UINTA RIVER NEAR WHITEROCKS, UTAH.?

This station was established September 16, 1899, by C. C. Babb.
It is located at the point where the river emerges from its canyon, about
10 miles northwest of the Indian agency at Whiterocks, Utah. The
station is on the road to the Government sawmill, and is three-fourths
of a mile above the bridge. It is 600 feet below the mowuth of Pole
Creek. The gage is an inclined 2 by & inch timber, 12 feet long, bolted
to two trees on the left bank. Discharge measurements are made at
flood stages by means of a cable and car. At ordinary stages they
are made by wading. The initial point for soundings is the first tag
on the barbed wire from the left cable support. The channel is straight
for 600 feet above and below the station. The current is swift, and at
high stages difficulty is experienced in keeping the meter in position
on account of the high velocity and rough bed. The right bank is
high and rocky, with a few trees. It probably will not- overflow.
The left bank is lower than the right, is covered in places with a
growth of willows, and will overflow at flood stages. The bed of the
stream is rough and rocky and is covered with large bowlders. There
are two channels at all stages. The bench mark is a nail on an aspen
tree 125 feet north of the gage. Its elevation is 8.93 feet above the
zero of the gage.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.

aGage heights at this station are only observed when visits are made by the hydrozrapher, so daily
, discharge measurements will have to be obtained by interpolation.
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Discharge measureiments of Uinia River near Whiterocks, Utch, in 1904

Date. Hydrogmphei-; h%?gglftz ?eﬁ?o?f vgggzy. Discharge.

Feet. Square feet. | Ft. per sec. | Second-feet.
March 15..... H. 8. Reed ......... . 0. 80 46 2.28 105
March 15@_..__|..... do ol 0.80 43 2.40 103
April 23 ... |..... do e .95 49 2.49 122
May 27 . feao.. do e 2.12 113 5.77 652
May 27¢.____._|.._.. do ... 2.12 123 6.14 755
Junel18...._...|..... do il 1.85 106 4.82 511
June 18@ ______|..__. do ool 1.85 111 5.35 594
August29....._|..... do .o ... .... 1.25 59 3.95 233

aMade at bridge.

UINTA RIVER AT FORT DUCHESNE, UTAE.

This station was established September 14, 1899, by C. C. Babb.
It is located at the highway bridge at the military post. The gage
is a vertical rod 2 by 4 inches, 10 feet long, nailed to the old” bridge
abutment on the right bank 15 feet north of the bridge. This new
rod was established April 19, 1904. It is read twice each day by
Fred. Hoeft. Discharge measurements are made at high water from
the bridge, and at ordinary stages by wading at a point 200 feet
below. When measurements are made from the bridge the initial
point for soundings is a zero marked on the west end of the bridge
stringer on the downstream side. At the wading sertion the initial
point is the first tag on the wire on the right bank. A tagged wire
is stretched just below the bridge. The channel is curved both
above and below the station and makes a half circle at the gaging sec-
tion. The current is sluggish near the left bank, but is swift near
the right bank. Both banks are low and subject to overflow. The
right bank is covered with a heavy undergrowth. The bed of the
stream is rocky, though at times the section is filled in with sediment
brought down by Deep Creek during floods. Bench mark No. 1 is the
head of a nut in the extreme southwest end of the upper stringer of
the bridge. Its elevation above gage datum is 8.91 feet, and 4,994.00
feet above sea level, Evanston datum. Bench mark No. 2 isa large
nail below a line of nails driven into a scarp cut into a large cotton-
wood tree situated on the left bank about 300 feet from the east end
of the bridge. Its elevation above gage datum is 9.90 feet, and
4,994.99 feet above sea level, Evanston datum. -

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.
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Discharge measurements of Uinta River at Fort Duchesne, Utah, in 1904.

Date. Hydrographer. width, | 0T | eloety. | hengvt. | charge.
Feet. Sq. feet. |Ft. persec.| Feet. Sec.-feet.
March 2._..... H.S Reed .......... 47 66 2.12 2.73 140
March 12¢e__.__|..... do i, 40 46 1.04 2.41 48
March 17¢.._..|..... s [ S, 47 54 1.43 2.55 77
March26a_.___|._... ¢ 1 S, 40 41 .80 2.35 33
April15@. .. .| .... do .oooiil... 48 60 1.85 2.65 111
April18a. ... |..... s 48 56| 1.73| 2.60 97
April 180 __|..... (5 0 R 67 73 1.14 2.60 83
April 19e_.____|..... A0 e 48 58 1.76 2.63 103
April 19|, ... s 67 76| 1.14| 2.63 87
April 230____.. Reed and Murphy.... 64 68 1.03 2.57 70
April 300, ... H.S. Reed .......... 70 88 1.73 2.85 152
May 20¢....._. Reed and Curtis.._... 54 268 5.22 4.68 1,399
May 21e ... |..... s s R, 54 258 4.94 4.60 1,274
Junele..... ...  H. 8. Reed .......... 54 247 3.96 4.20 977
Junel13e ... ... ... do oL 54 232 2.82 3.90 655
Juneldd _ . ... (5 (I, 54 238 3.25 4.00 773
Junelde . ... do oooilo.. 54 237 3.40 4.00 805
June22e .. ___|..... s [ S 5% 225 2.39 3.65 537
June22¢ _____ . ... do .o......... 54 226 2.28 3.65 516
July 8e ____ .. ... (<1 S - 75 97 3.32 3.20 322
July 80 ... __|._... do . ............ 80 121 2.46 3.20 298
July18e ______|..__. do oooall... 72 87 2.49 3.00 217
July 180 _____.l ... do ceiiaa.. 76 100 1.99 3.00 199
July 14e .. _|..... s 1 53 194 .99 2.93 192
July 14@ ______ beedo oooolLLl. 53 191 1. 00 2.93 191
July14@ oo |ee 0 e 64 81| 2.43| 2.93 197
July 140 (.. |..... do -, 76 98 1.85 2.93 181
August 10 __f__._. do ool 68 87 1.55 2.81 135
August 1e_.__.|..... dO ceiiiaa. 52 68 2.16 2.81 147
August 226____|._... do ..oooo........ 68 82 1.48 2.75 121
August 226____|._ ... do .ooii... 50 64 2.09 2.75 | 134
September 10¢_|___ .. do <. 48 56 1.66 2.65 93
September 100_|... .. do ....ooo....... 67 73 1.22 2.65 89
November 3¢._|.__.. 14 [ S 50 58 2.49 2.80 |- 144
November 4@ __|.____ do . ........... .. 50 52 2.21 2.75 115
November 40 ._|.._.. do .o.oo...... 68 80 1.36 2.75 109

a Measurement made by wading at old upper or 1903 section.
b Measurement made by wading at new lower or 1904 section,
¢ Made from bridge.

dMade from bridge, using 5-foot sections.

eMade from bridge, using 2-foot sections.
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Mean daily gage height, in feet, of Uinta River at Fort Duchesne, Ulah, for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(a) (@) 2,73 ] 2,60 2.89| 410 3.20| 2.80| 2,82 | 2.80| 2.90] 2.72
(@) (@) 2.70 | 2.607 2.91| 4.08 | 3.20| 2.79) 2.75| 2.80 | 2.90 2,70
() (a) 2,70 | 2.58 | 2,92 3,98 | 3.08| 2.75 | 272 2,79 | 2.9 2,70
(@) (a) 2,70 | 2.60 | 2.90} 3.90 | 3.01 | 2.72| 2.73| 2.78 | 2.89| (a)
(@) (a) 2,60 | 2,60 2.88| 3.82| 3.10| 2.70 | 2.78 | 2.78 | 2.89 | (a)
(@) (a) 2,68 2.58 | 2.83| 3.78| 3.09| 2.69 | 2.74| 2.8 | 2.89 | (a)
(@) (a) 2.65 | 2.55| 2.8 | 3.85 | 3.17 | 2.69 | 2.72| 2,90 | 2.89 | “(a)
() (a) 2.65 | 2.52| 291 4.15| 3.18| 2.66 | 2.70 | 2.89 | 2.89 | (a)
(@) (@) | 2.65( 250 | 2.95| 3.98| 3.12| 2.64| 2.69] 2.92! 2.90| (a)
(@) (a) 262 250 | 3.16 | 3.90| 3.08| 2.60 | 2.67| 2.90| 2.89 1 (a)
(@) (a) 253 | 2.58| 3.40| 3.95| 3.05| 2.75| 2,65 | 2,90 2.88 (a)
(a) () 2.51 | 2.63| 3.78| 4.04| 8.00| 2.70 | 2.66| 2.99| 2.85 (@)
(@) () 2,50 | 2.65| 4.00| 3,95 2.98| 2.80| 2.68| 2.95| 2.85 | («)
(@) (a) 25621 265 4.35| 3.90( 2.95) 2.8 | 2.68| 2.95| 2.8 | (a)
(a) (@ 2,56 | 2.65| 4.44 | 3.85| 2.91| 2.82| 2,68 2.95| 2.85| (o)
(@) (a) 2,61 2.62| 4.838| 3.75| 2.90| 2.85 | 2,68 2.95| 2.8 | (@)
() (a) 2,601 2,60 | 4.32| 3.80| 2.87| 2.98 | 2.67| 2,93 | 2.85 (@)
(@) (a) 2,58 | 2,60 | 4.55| 3.78| 2.86| 3.00| 2.68] 2.91| 2.8 | ()
(@ (a) 2,60 | 2.61| 4.0 | 3.74 | 2.83| 2.96 | 2.68) 2.91| 2.8 (a)
(@) () 2,60 | 2,61 4.70| 3.68 | 2.8 | 2.8 | 2.70| 2.91| 2.85| (a)
(a) (@) 2.58 | 2.59 | 4.70 | 3.61 | 2,82 | 2.80 | 2.82 | 2.90 | 2.85 | (@)
(@) (@) 2,456 | 259} 455 3.59 | 2.80| 2.78| 2.82] 2,90 2.85| (a)
(@) («) 2.45| 2,59 | A15| 3.58 | 2.79| 2.75| 2.89| 2.90| 2.8 | (@)
(a) (@) 2.45 | 2.59 ) 5.35| 3.58 | 2.79| 2,80 | 2.8 | 2.90| 2.8 | (@)
(@) (a) 2,42 | 2,59 5.15| 3.55 | 2,96 2.79| 2.87| 2,90 | 2.83| (@)
(@) (a) 2,41 2,69 | 4.78| 3.381 2.84| 2.79| 2.86 | 2.90 | 2.80 | (@)

. S (a) (a) 248 2.69| 4.45/) 3.31| 280 D82 | 2.8 | 200 2.77| (@)
(a) 2.80| 2.50 | 2.73| 4.33| 3.29 | 2.80| 2.85| 2.84] 2.90 | 2.77 (@)
(u) 2,73 | 2.68 | 2.84 4.30 | 3.20 | 2,92 2.8 | 2.80 | 2.90 | 2.75 (@)
(@) fooo... 2.65 2,86 | 4.18| 3.20| 2.87| 2.84| 2.80] 2,90 | 2.75 (@)
(ay |o.o..... 2,60 [....... 412 ... 2.83 | 2.88 |....... 2.90 |.eeu... ()

aRiver frozen over.

Ruating table for Uinta River ai Fort Duchesne, Utah, from January 1 to December 81, 1904.

hﬁf&ﬁft. Digcharge. 1$?§§r. Discharge. hGe?glft. Discharge. h(é?gglft. Discharge.
Feet. Second-feet. Fret. Second-fect. Feet. Second:feel. Feet. Second-feet.
2.40 44 2. 85 167 3.60 523 4. 50 1,210
2.45 55 2.90 184 3.70 586 4. 60 1,297
2.50 67 2.95 201 3.80 653 4.70 1, 385
2.55 80 3.00 219 3.90 724 ") 4.80 1,475
2.60 93 3.10 259 4.00 799 4.90 1,565
2.65 107 3.20 304 4. 10 878 5.00 1, 655
2.70 121 3.30 353 4. 20 959 5.10 1,745
2.75 136 3.40 406 4.30 1,041 5.20 1,835
2. 80 151 3. 50 163 4. 40 1,125 5.30 1,930

The above table is applicable only for open-channel conditions.
19 discharge measurements made during 1904 and is well defined.

It is based upon
In the prepara-

tion of this table measurements made at the new or 1904 wading section and meas-
urements at the bridge using 5-foot verticals have been discarded.
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FEstimated monthly discharge of Uinta River at Fort Duchesne, Utah, for 1904.

TDrainage area, 672 square miles.]

Discharge in second-feet. Run-off.
Month. a’fz(;g}eiez!é. Second-feet Depth i
Maximum. | Minimum. | Mean. per square | jobrt
mile,

March. . ... ...... 130 46 89.3 5,491 0.133 0.153
Aprilo ..o .. 170 67 99.0 5,891 . 147 . 164

May _............. 1,980 161 | 966 59, 400 1.44 1.66

June ... __. 918 304 | 627 37,310 .933 1.04
July ... 304 148 | 207 12,730 . 308 . 355
August ... ... ...... 219 93 | 149 ‘9,162 . 222 . 256
September.......... 181 107 137 8,152 .204 | o .228
October ............ 215 145 | 182 11, 190 .271 .312
* November.._...___. 184 136 | 168 9,997 . 250 . 279
December 1-3....._. 127 121 | 123 732 . 183 .020
The period . 1‘ ............................ 160,100 §.aoooooofoiaaaos

UINTA RIVER AT OURAY SCHOOL, UTAH.

This station was established November 8, 1899, by C. C. Babb.
It is located at*the highway bridge 5 miles below the station at Fort
Duchesne. The original gage was a vertical 1 by 5 inch board, 9
feet long, nailed to the east side of the south crib of the bridge.
On April 20, 1904, a new gage rod was installed on the north crib,
the zero of which is 1 foot below the datum of the old gage. It is
read twice each day by O. N. Waddell, the superintendent of the
school. Discharge measurements are made at high stagns from the
bridge and atordinary stages by wading about 200 feet below. The ini
tial point for soundings for the section at the bridge is the zero mark
onthe bridgerailing. Theinitial pointfor the wading section is the first
tag from the right bank on the tagged wire. The channel is curved
above the bridge and is straight for 600 feet below. The right bank
+is high, is composed of gravel, and is not subject to overflow. The
left bank is low and will overflow at high stages. The bed of the
stream is focky and is filled in with sediment during a part of the year.
The central pier of the bridge divides the bridge section into two parts.
Bench mark No. 1 is the center one of the line of nails driven in a
cottonwood tree at the northwest corner of the bridge. Its elevation
is 8.48 feet above the zero of the gage. Bench mark No. 2 is a nail
in the flagstaff in the school grounds. Its elevation is 23.64 feet above
the zero of the gage and 4,760 feet above sea level.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.



110

STREAM MEASUEEMENTS IN 1904, PART

~r

P

Discharge measurements of Uinta River at Ouray School, Utah, for 1904.

[~o. 133.

! : Area of Mean Gage Dis-

Date. Hydrographer. Width. | ection, | velocity. | height. | charge.

Feet, Sq. feet. | Ft. per see.| Feel Sec.-feet.
March 18a..__. H.S. Reed .......... 53 52 1.38 1.37 72
April 14e_____ [ ... do e 56 69 1. 67 1.55 115
April 20@______|_.... s (o R 55 66 1.47 1.48 97
April 25 _____. Reed and Murphy.... 49 50 1. 20 1.33 60
May 20........ H.S Reed .......... ,66 236 5. 46 1.15 1, 289
July 14e. .. __|.__.. do oo, 64 84 1.94 1.92 163
August 17e ___.|_ . __. do .ooilo... 80 120 2.42 2.43 291
September 5e__|. .. __ do .ooo..... 62 68 1.59 1.65 108
October 31e ___j____. do ooeoiiii... 60 72 1.57 1.67 113

aMeasurement made by wading at different section.
Mean daily gage height,® in feet, of Uinta River at Ouray School, Utah, for 1904.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.b
R [N 1.42) 1,90 3.78) 2.46| 1.66| 2.01] 1.80 | 1.70 1.43
“ 1.50 ) 1.93| 3.68 | 2.40 | 1.60| 2,09, 1.30 | 1.70 1.42
1.48 | 1.98f 3.55] 2.30| 1.50 | 1.72| 1.79| 1.68 1.44
1.40 | 1.98| 3.26 | 2,30 | 1.50 | 1.88| 1.80| 1.62 1.49
1.40 | 1.86| 3.10| 2.26| 1.46| 1.78 | 1.78 | 1.62 1.52
1.36) 1.76) 308 2,20 1.40 | 169 1.79| 1.61 1.55
1.38 ) 1.78 | 3.15| 2.26| 1.40| 1.61| 1.81| 1.60 1.58
1.82 | 1.82| 3.35| 2.36| 1.36| 1.8 | 1.78| 1.60 1.7
1.30 | 1.91 | 3.46§ 2.30 | 1.40| 1.51| 1.80 | 1.64 1.80

1.28 | 2,39 3.49| 2.15| 1.26| 1.52 | 1,79} 1.55|.......

1.40 | 2.80 | 3.50| 2,00 1.70| 1.50 | 1.82; 1.B8 [.......

1.42 ) 3.48| 3,50} 2,00 | 1.50! 1.48 | 1.81! 1.52|. .....

1.42| 3.68| 3.48| 2.00} 1,40 | 1.51 | 1.80 | 1.52 [.......

1.50 | 4.02| 3.40 | 1.90{ 2.35 | 1.49 | 1.81 | 1.52|.....

1.50 | 4.85| 3.40| 1.80 | 1.70 | 1.52 1.80 | L.52 |.......

1.50 | 4.15| 3.40 | 1.80 | 2,15 1,52 | 1.80| 1.51 |.......

1.40 | 4251 3.39| 1.80| 1.95; 1.52| 1.80| 1.49 |.......

1.40 0 4,651 3,081 1.70) 2.19] 1.52( 1,80 1.43|.......

1.40 | 4.50 | 3.00| 1.66| 2.20| 1.52| 1.79 | 1.43 |.......

1.46 | 4.50 | 3.00 1.604 1.99§ 1.50 | 1.80 | 1.42 |......

1471 4.25] 3,00} 1.60) 2.15) 1.51 ) 1.80) 1.40|.......

1.42 | 4.00) 2.95| 1.60( 1.76| 1.68 | 1.80 | 1.40 j.......

1.36 | 4.65| 2.85| 1.56| 1.70| 1.90| 1.79| L.40|.......

1.32| 526" 275 1.65| 1.78| 1.78| 1.77 | 1.41|.......

1.81 | 4.90| 2,656 1.90| 199 1.77| 1.75| 1.40 |.......

130] 440 2.60) 1.70) 1.78) 172 L7972 143 [|.......

1421 4.00] 2.50|. 1.60 | 1.90| 176 | 1.72| 150 |.......

149 3.90|. 245 1.60| 1.9 | 1.71 1,721 1.40 |.......

18| 400 245 | 1.80 | 198 173 1.70 | 1.41|.......
190 390| 235| 1.75| 1.90| 1.78| 1.70 | 1.41 |-......
...... 380 ... 170 1.96 |.......] 170 |.oociifeaaant

aGage heights referred to new datum,

6 Ice during December,



HINDERLIDER, SWENDSEN,

AND CHANDLER.

] OOLORADO RIVER DRAINAGE BASBIN.

111

Rating table for Uinta River at Ouray School, ‘Utah, from January 1 to December 31,

1904.

h(;?gft. Discharge. h(é?ggl(:t. Discharge. h(g?ggtft. Discharge. h(i?gglft. Discharge.
Feet. Second-feet. Feet. Second-feel. Feet. Second-feet. Feet. Second-feet.
1.25 58 1.85 154 2.90 452 4.10 1,240
1.30 64 1.90 164 3.00 495 4.20 1,340
1.35 70 1.95 174 3.10 540 4. 30 1,440
1.40 77 2.00 184 3.20 590 4.40 1,540
1.45 84 2.10 206 3.30 640 4.50 1, 650
1.50 92 || 2.20 230 || 3.40 700 | 4.60 | 1,760
1.55 100 2.30 256 3.50 760 4,70 1,870
1.60 108 2.40 284 3.60 830 4.80 1,980
1.65 117 2. 50 313 3.70 900 4.90 2,090
1.70 126 2.60 344 3.80 980 5.00 2,210
1.75 135 2.70 377 3.90 1,060 5.10 2,330
1.80 144 2.80 413 4,00 1,150 5.20 2,450

The above table is applicable only for open-channel conditions. It is based upon
9 discharge measurements made during 1904. Tt is not well defined. The table has
been extended above gage height 4.15 feet.

Estimated monthly discharge of Uinta River at Ouray School, Utah, for.1904.

‘[Drainage area, 967 square miles.]

Discharge in second-feet. Run-off.
Total i
Month. . acre-foet, | Second-feet Depth in
Maximum, | Minimum. | Mean. per square inpches.
mile.

March 15-31........ 105 64 70.5 2,377 0.073 0.046
April. ..o L. 164 62 83.2 4,951 . 086 . 096

May «oooiiiaiaaans 2,510 137 | 972 59, 770 1.01 1.16
June ... ... 964 270 | 577 34,330 . 597 . 666
July ..o oL... 298 . 100 | 174 10, 700 . 180 . 208
August .. ... ... 270 58 | 141 8,670 . 146 .168
September.......... 204 89 1 120 7,140 .124 .138
October ............ 148 126 | 140 8, 608 .145 .167
November.......... 126 77 94.7 5, 635 . 098 . 109
Theperiod. ... oo aemm oo ]aaaeaans 142,200 ..ol |ecanaaan
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WHITEROCKS RIVER NFAR WHITEROCKS, UTAH.%

This station was established September 15, 1899, by C. C. Babb.
It is located at the mouth of the canyon at the foot of the ¢ dug way ™
leading to the river bottom from the plateau above. 1t is 10 miles
above the Indian agency at Whiterocks, which is the nearest settle-
ment. The gage is an inclined 2 by 4 inch timber, 12 feet long, bolted
to the triple trunk of a tree on the left bank 200 feet below the gag-
ing section. Discharge measurements are made at high stages by
means of a cable and car located 200 feet above the gage rod. At
ordinary stages measurements are made by wading. The initial point
for soundings is the tree to which the cable is fastered on the right
bank. The channel is straight for 150 feet above and for 300 feet
below the cable. The current is swift. Both banks are of medium
height and are covered with a thick growth of trees and under-
brush. The bed of the stream is rough and rocky and is covered
with large bowlders. The bed is permanent, but it is hard to get
accurate soundings on account of its roughness. The bench mark is
a nail in a burnt aspen tree 50 feet east of the gage. Tts elevation is
10.12 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of Whiterocks River near W hiterocks, Utah, in 1904.

Date. Hydrographer. S‘zé'fg)?]f. vg:(g]tly. h‘i?ggt?t. Discharge.
Square feet. | Ft. per sec. Feet. Second-feet.
March 16.._... H.S. Reed..cc....... 28.0 1.32 0.55 37
April 24 ... |.._.. & 1o . 28.0 1.57 .70 44
May 28 ... . |-..-. do .ooo.... 87.0 5,07 2.00 441
Junel19. ... ... ... dOo ceiiiaiaaa.. 71.0 3.61 1.65 256
August30..__..|..... dO e 45.0 2.62 1.10 118

aGage heights at this station are only observed when visits are made by the hydrographer, so daily
discharge measurements will have to be obtained by interpolation.
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DUCHESNE RIVER NEAR MYTON, UTAH.

This station was established October 26, 1899, by C. C. Babb.
It is located at the highway bridge, on the road from Fort Duchesne
to Price, Utah, 14 miles from Fort Duchesne. It is 3 miles below
the mouth of Lake Creek. The gage is a vertical 2 by 5 inch timber,
12 feet long, nailed to the south side of the west abutment. It is
read twice each day by H. Calvert, the storekeeper at Myton, Utah.
Discharge measurements are made at all stages from the two-span
highway bridge to which the gage is attached. The initial point
for soundings is the extreme east end of the bridge stringer. The
channel is straight for 100 feet above and for 500 feet below the
bridge. The current is sluggish at ordinary stages. The right bank
is high, without trees, and will not overflow. The left bank is lower
than the right, is covered with underbrush and trees, and will over-
flow at extreme flood stages. The hed of the stream is sandy and
somewhat shifting. The channel is divided into two parts by the
center pier of the bridge. The bench mark is a nail in the northwest
corner of the store. Its elevation is 15.72 feet above the zero of the
gage.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of Duchesne River near Myton, Utah, in 1994.

Date. Hydrographer. | widw. | Artof | Mean | cure | Dle

Feet. Sq. feet. |Fi. persec.| Feel. Sec.-feet.
March 10...... H.S. Reed .......... 97 392 0. 84 5.30 330
June 20 ......_|..... 14 1o T 108 786 4.78 8.20 3, 756
June 21 _....._|..... 1 [ YO 107 756 4.24 7.93 3,202
July 1. o ... ' U 105 638 2.63 6.90 1,685
July 25........|..... Ao .o, 105 501 1.62 6. 04 814
August 31 .____|..__. s L 103 521 1.39 5. 82 724
September 1...{._... do . ._........ 102 504 1.16 5. 67 586
September 25 __|__ ... do ..., 97 466 .83 5. 32 385
September 25._|.. ... 1 1S 97 468 77 5.32 361

IRR 133—05——§
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Mean daily gage height, in feet, of Duchesne River near Myton, Ulah, for 1904.

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov. | Dee
R R, 5.29 6.97 8.45 6.95 6,72 5.65 5.30 5.28 5,29
2 R 5,27 6.45 8.55 6,95 6.70 5,50 5,30 5,28 5.25
R (R 5.23 6.30 8.30 6.80 5.70 5.40 5.30 5.25 5.20

6.30 7.9% 6.70 .68 5.40 5,28 5.25 5.35
6.34 7.85 6.60 5.60 5,36 5,28 5.25 5.30
6.33 7.80 6.56 5.52 5.31 5,28 5,22 5.2

6.30 8.10 6.65 5.560 5.30 5.40 5.22 (eeeni.nn
6. 60 8 40 6,50 5.50 5.30 5.40 5,22 ...
6.49 8.40 6.45 5.50 5.30 5.49 5.20 |...n....
6.49 8.85 6.40 5.60 5,30 5.46 5.20 j........
6.80 8.6b 6.25 5.75 5,25 5.44 5.20 {oueen..
6.96 8.85 6.20 5,65 5.20 5.50 5,20 {oeenn...
7.04 8.8b 6.20 5.70 5.20 5.50 5.20 |.

7.28 8.70 6.20 5.72 5.20 5.50 5.20

7.49 8.60 6.10 5,75 5.20 5.48 5.20 [cevennn.
7.59 8.30 6.10 5.75 5.11 5,47 B.25 [cevneenn
7.70 8.20 6.00 5.78 5.20 5,44

7.95 8.15 6.00 5.80 5.20 5. 41

8.14 8.00 5.91 5.70 5.20 5.35

8.20 8.10 5.90 5.60 5.25 5,28

8.20 7.96 5.82 5.50 5.30 5.28

8.17 7.86 5.80 5.45 5.85 5.29

8.65 7.69 6.70 5.40 5.40 5.30

9.30 7.59 5.90 5.45 5.35 5.30

9.50 7.45 6.00 5.45 5.30 5.30

9.35 7.25 6. 00 5.45 5.30 5.30

8.95 7.156 5,85 5.48 5.30 5.30

8.30 7.0 ‘5. 80 5.65 5.30 5.30

8.30 7.06 5.85 5.85 5.30 5.30

8.30 | 7.00 5,90 7.16 5.30 5.30

8.80 1enmunnn 5.80 6.20 |oenun..n 5.30




HINDERLIDER, SWENDSEN,

AND CHANDLER.

] COLORADO RIVER DRAINAGE BASII".

115

Rating table for Duchesne River near Myton, Utah, from January 1 to Decenber 31, 1904.

hgfgglft. Discharge. h(giaég}ft. Discharge, hg{‘g %, | Discharge. h(g?g vt | Discharge,
Feet, Seco d-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second feet-
5.10 264 6.00 840 7.20 2,150 8.40 4,070
515 288 6.10 920 7.30 2,290 8.50 4,250
5.20 313 6.20 1,005 7.40 2,430 8.60 4,430
5.25 339 6. 30 1,100 7.50 2,575 8.70 4,610
5. 30 366 6. 40 1, 200 7.60 2,726 8. 80 - 4,790
5.35 394 6. 50 1,305 7.70 2, 880 8.90 4,970
5.40 423 6. 60 1,415 7.80 3,040 9.00 5,150
5.45 453 6.70 1, 5630 7.90 3, 206 9.10 5,330
5. 50 484 6. 80 1, 650 8.00 3,375 9.20 5,510
5.60 548 6.90 1,770 8.10 3,545 9.30 5, 700
5.70 615 7.00 1,890 8.20 3,715 9.40 5, 890
5.80 685 7.10 2,020 8.30 3,890 9.50 6,080
5.90 760

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

It is based upon

13 discharge measurements made during 1904. It is fairly well defined between gage
heights 5.30 feet and 8.20 feet. The table has been extended abov: gage height

8.20 feet.

Estimated monthly discharge of Duchesne River near Myton,

[Drainage area, 2,746 square miles.]

Uiah, for 1904.

Discharge in second-feet. Run-off.
Total 1
Month. ac(r)e—feent. Second-feet | poip 50
Maximum, | Minimum. | Mean. per sqnare in%hes

mile. o
March 10-31........ 406 308 335 14,620 0.122 0.100
April ... 1,230 323 691 41,120 . 252 .281

May .oooeeiaen. 6, 080 1,100 | 2,856 | 175,600 1.04 1.20

June ..., 4, 880 1,890 | 3,454 206, 500 1.26 1. 41
JUIY «ooeeeaeean 1,830 615 | 1,081 63, 390 .875 .482
August . ........... 2,085 4923 623 | 38,310 .227 . 262
September.......... 581 269 369 21, 930 .134 . 150
October __._.._.___. 484 356 401 24, 660 .146 .168
November .......... 411 313 346 20, 590 . 126 .141
Theperiod. .. feaeeeeeieloomnnooi]omaaaan. 605,700 |.cueeceeafonanaans

v

v
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DUCHESNE RIVER (WEST FORK) ABOVE FORKS, UTAH.

This station was established May 26, 1904, by C. Tanner. It is
located 8 miles above the forks of Duchesne River. The original
gage was a vertical staff, graduated to feet and tenths, driven into
the bed of the stream and firmly braced. An inclined staft gage,
graduated to read directly to feet and tenths, was established Octo-
ber 8, 1904, the datum being 0.78 feet below that c¢f the vertical
gage. Gage readings are taken about twice a week by Frank
Thomas. Discharge measurements are made by means of a cable
and car. The initial point for soundings is the first ring of fine wire
around the cable at the right bank. The channel is straight for
about 200 feet above and 100 feet helow the station. The current is-
swift. The right bank is high, wooded, and is not liable to overflow.
The left bank is low, wooded, and subject to overflow during high
water. The bed of the stream is composed of clean sand, gravel, and
rock, and is permanent. There is but one channel at all stages. The
conditions are favorable to accurate measurements. T o bench mark
is the head of a one-fourth inch bolt driven into the south face of a
large pine tree about 85 feet northwest of the gage rod. The tree is
blazed above the bolt head, and marked ‘¢ B. M. 6.56” w'th nails driven
into the tree. Its elevation is 6.56 feet above the zero of the inclined
gage and 5.78 feet above the zero of the vertical gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Duchesne River (West Fork) ubove forks, Utah, in 1904.

Date. Hydrographer. S‘zz‘éﬁ)ﬁf v gg%?y. h?&ﬁ' Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
May26........ C. Tanner ........._. 76 4.29 1.50 327
May30........ ceeedo Ll 67 4.07 1.30 271
June6......_.. F. Thomas....._...._. 57 3.95 1.05 225
Junel6........ C. Tanner . .......... 49 3. 44 .80 167
June26. ... .. {..... (¢ (I 37 2.66 .45 98
July12.._...._. F. Thomas........... 28 2.11 .20 60
July 18- ..o foeees A0 e, 27 167 .15 44
August3.......|..... do e 22 1.46 .00 32
August16......|..... dO e 21 1.40 .00 29
October 8...__. C. Tanner ........... 18 1.20 —. 07 21
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Mean daily gage height, in feet, of Duchesne River ( West Fork) above forks, Utah, for 1904.

Day. May.

June.

July.

Aug.

Sept.

Oct.
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DUCHESNE RIVER (NORTH FORK) ABOVE FORKS, UTAH.

This station was established May 28, 1904, by C. Tanner. It is
located 1 mile above the forks of Duchesne River. The original
gage was a vertical staff, graduated to feet and tenths, driven into
the bed of the river near the right bank. An inclined-staff gage,
reading directly to feet and tenths, was established October 6, 1904,
at the same elevation as the vertical gage. The gage is read about
twice a week by Frank Thomas. Discharge measurements are
made by means of a cable, car, and tagged wir>., The initial
point for soundings is the first metallic tag on the tagged wire at
the left bank. The channel is straight for about 290 feet above
and 500 feet below the station. The current is swift. The banks
are not liable to overflow. The bed of the stream is composed
of large bowlders, and is permanent. There is but one channel at all
stages. The roughness of the stream bed gives large inaccuracies in
determining depth, and endangers the meter when attempting to
secure bottom velocities during high stages. Bench mark No. 1 is
the ‘““Knob” in the northeast quadrant of a cross cut in a limestone
ledge about 100 feet southwest of the gage rod, marked by the words
““Bench mark™ chiseled into the face of the cliff to the north of the
cross. Its elevation is 8.89 feet above the zero of the gage. Bench
mark No. 2 is the head of a bolt driven into the root of the pine tree
to which the cable and gage rods are fastened. It is marked *“ Bench
mark 5.11." Its elevation is 5.11 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Duchesne River (North Fork) above forke Utah, in 1904.

Date. Hydrographer. ;:rc%?ogf_ vgi‘:girtly. h(g?g <. | Discharge.

- Square feet. | Ft. per sec. Feet. Second-feet.
May 28........ C. Tanner ........... 148 5.18 2.50 765
June 19 .. _....{.__. P [ R 157 5. 46 2.66 860
June 26 ......|..... do oo.l 119 3.50 2. 00 415
July 12___..__. F. Thomas .......... 96 2.96 1.40 283
July 19 ... ...« do oo 82 2.38 1.20 196
August8. .. .. .... do ool 72 1.84 1.00 133
August16. ... ... do ool 64 1.80 .95 116
October 7¢ ... C. Tanner ........... 49 1.06 .78 52

aMeasurement made 200 yards above cable station.
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Mean daily gage height, in feet, of Duchesne River (North Fork) above forks, Utah, for
1904.

Day. May. | June. | July. | Aug. | Sept. Oct.

ROCK CREEK (EAST CREEK) 10 MILES ABOVE MOUTH, UTAH.

This station was established May 17, 1904, by H. S. Reod. It was
originally located at the footbridge at the ford where the Indian trail
up Farm Creek to Whiterocks, Utah, crosses Rock Creek, ahout 8%
miles above the junction of Rock Creek with the Duchesne River. A
plain staff gage was fastened to the left abutment of the bridge, and
discharge measurements were made from the footbridge. Bench
marks for this gage were established as follows: No. 1 is a nail in
the bridge stringer back of the gage rod. Its elevation is 6.33 feet
above the zero of the gage. Bench mark No. 2 is the hivhest point
on howlder 15 feet southeast from the gage. Its elevation is 6.87 feet
above the zero of the gage. Bench mark No. 8 is a nail in a stump 55
feet west of the gage rod at the west end of the bridge. Its elevation
is 6.50 feet above the zero of the gage.

- The station was reestablished June 21, 1904, by C. Tanner, at
approximately the 7,500 foot contour, about 10 miles above the mouth
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of the creek, 14 miles above the original location. Tle new gage isa
plain staff, graduated to feet and tenths, driven into the bed of the
stream and firmly braced. It is read twice each week by Frank
Thomas. Discharge measurements are made by means of a cable, car,
and tagged wire. The initial point for soundings is the first metal tag
on the tagged wire at the left bank. The channel is straight for 500
feet above and 400 feet below the station. The current is swift. The
right bank is low, and liable to overflow during high water. The left
bank is high, rocky, and not subject to overflow. The bed of the
stream is composed of rock, free from vegetation, and is permanent.
There is but one channel at all stages. The chief inaccuracy is
developed by the uneven bed. No bench marks have as yet been
established for the new gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Rock Creek (East Creek) 10 miles above mouth, Utah, in 1904.

Date. Hydrographer., S%f}%j%?: . ggg‘#y' h‘f?gg]fb Discharge.

Square feet. | Ft, per sec. Feet, Second-feet.
May 17....._.. H. 8. Reed .......... 89 6. 47 2.80 576
May18. . .....|.uae. & (I, 104 7.35 3.20 746
June21........ C. Tanner ._......... 232 4.00 3.60 929
June25.. ... |-.... ¢ (T 206 3.04 3.25 625
July 20........ F. Thomas........... 135 1.79 2.50 241
August 14. ... ... do ool 128 1.32 2.20 169
September 26 .. C. Tanner ........... 100 .85 2.11 85
" October 4......|..... A0 ememanenns 100 .73 2.07 73

Mean daily gage height, in feet, of Rock Creek (East Creek) 10 miles above mouth, Utah,

for 1904.

Day. June.|July. | Aug.|Sept.| Oct. Day. May.|June.|Jvly. [ Aug. | Sept.| Oct.
[N Deupu PO I P 17 ciieiannns RIS I RN R U IR PO
RN PRI PR ORI RO R b £ T [ 3% 28 R R PR (RPN I
[ SRR R PO IO IO I b RO R 880 |oeanrmaa)ee et
[ SRR P AU PPN RS 2,07 || 20 ceeeeinas]ennnn 3.60 1 2,50 [ .oo.ufivenisfiaannn
[ JRRR RN R R 2,15 12,07 121 ..o b V2 R DR DR SN
;PN PP FORRIN APPRIY R AU, /2R PR PORPORN R PO PR P,
TR RN PR POUIY PPN AP 22 TR PPN RN 2.20 looeeoifaaaann
- SR RN (RN PR IR P P SRR (PR (R PR PR [PORN PR,
L U PR FUPTN PPN U AU 225 S 253 T8 R DU P S,

D (R AP RSN PRI P 2 TN DU PRI FPIP PO 2,11 }......
) R PR R DRI I (R -7 RIS DRI (PR PRI PPN PRI
b 1 2R PR PO PPN PRI > TN I (RN PRI FOY RPN PO,
b £ 7 (AR (RN PR (RPN PR P OIS DU PR PN RPN PO R
) L R AN SN 2.20 |eeeni]ennnnn 21 JRRRRI DR PN RPN PPN ORI R
15 PR (RN (R IR SN P 23 (R R O A, 251 T DR R
U R PR (RPN PRI PPN P
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. STRAWBERRY RIVER IN STRAWBERRY VALLEY, UTAH. =]
Lial sc. AaTon torpin- @~ s o .
This station was “established May 12, 1903, by C. Tanner. The
original gage was a vertical staff, graduated to feet and tenths, driven
into the bed of the river 100 feet helow the junction of Big and Little
Strawberry rivers. A new gage was installed June 2, 1¢04, one-half
“mile below the junction. It is a vertical staff, graduated to feet and
tenths, driven into the bed of the river and securely braced. The
gage is read twice a week by Frank Thomas. Discharge measure-
ments are made by means of a cable, car, and tagged wire. The initial
point for soundings is the first metal tag on the tagged wire at the left
bank. The channel is straight for about 600 feet above and 400 feet
helow the station. The current is sluggish. Both banks are wooded
and not liable to overflowy. The bed of the stream is composed of
gravel, somewhat moss-grown, and permanent. There is but one
channel at all stages. The vegetation in the bed of the stream may
affect both gage heights and gagings at low watér. No hench marks
have heen established, but the relation between the two gages has been
established by simultaneous readings.
The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Strawberry River in Strawberry|Valley, Utah, in 1904.

Date. Hydrographer. sﬁﬁ?ogi. Vg&?{?# h(é};‘églft. Discharge.
Square feet. | Ft. per s;s’('. Feet. - Second-feet.
May22........ C. Tanner ........... 108 3.88 2.95 420
Junel.........|-.... do e 84 3.06 2.25 257
June 10 F.Th : 86 164 { 2 20)} 141
unel0........ . Thomas........... F 1.80
. ’ i
| 1.97
Junelbs........ C. Tanner ...... .... : 78 1.67 { ( )} 131
1.50
‘ (1.75)
28 e 10wt 1 1.31 { }
June 28 do 6 1.17 79
’ 1.75
July 9. oo F. Thomas. .......... 61 1.07 { ( )} 64
"1. 00
(1.75)
Jaly 17 e oo A0 weeee 60 .93 { } 56
.95
(1.95)
August 26 ... _|.... A0 e 30 1.17 { o } 35
September 22 __| C. Tanner ........... 26 1.03 .98 27

NoTe.—Gage heights in parentheses are taken from the new gage rod at cable section, which are of
no value in season of growing moss, as gage reading does not fall as creek diminishes in volume.
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Estimated monthly discharge @ of Strawberry Creek in Strawberry Valley, Utah, for 1904.

Discharge in second-fee}:.
Month. aa(;‘\:aa:}eizzlt.
Maximum. | Minimum. Mean.

January . ... ieas 27 27 27 1, 660
Febrouary .. ... ... 27 27 27 1,553
March. .o e e e 27 27 27 1, 660
April .. 224 27 97 5,771
JU I 472 230 372 22,870
JUne .o 257 74 145 8, 627
JUY oo P 74 48 58 3, 566
August - oo, 48 34 40 2,459
September. . ... ... . ... .... 33 27 29 1,725
(0741701 7] 27 27 27 1, 660
November . ..o 27 27 27 1, 606
December ..o 27 27 27 1, 660

The year - - e iieaaaaannn 472 27 75 54, 820

aEs(iimated by C. Tanner from meter measurements, interpolated gage heights, and temperature
records.

CURRANT CREEK 13 MILES ABOVE MOUTH, UTAH. -

This station was established May 23, 1904, by C. Tanner. It is
located 13 miles above the junction of Deep and Currant creeks.
A plain staff gage graduated to feet and tenths is driven into the
bed of the stream. It is read twice each week by Frank Thomas.
Discharge measurements are made by wading near the gage. The
initial point for soundings is the first tag of the tagged wire at the
left bank. The channel is straight for about 150 feet above and 80
feet below the station. The current is swift. The banks of the
stream are about 2 feet high, covered with willows, and are liable
to overflow. The bed of the stream is composed of bowlders and
gravel. It is rough and permanent. There is but one channel at
all stages.

The observations at this station during 1904 have b2en made under
the direction of G. L. Swendsen, district engineer.
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Discharge measurements of Currant Creek 13 miles above mouth, Utak. in 1904.

Date. Hydrographer. ;};;‘;‘ng' . gf&?y. h(;agghet' Discharge.
Square feet. | FY. per sec. Feet. Second-feet.
May 23........ C.Tanner-...._...... 62 3.02 2.£0 186
September 24 . _|..... & 1 R 11 .68 .€0 8
Drecp Cy.

L
CURRANT CREEK 3 MILES ABOVE @OE’E&, UTAH.

This station was established April 4, 1904, by C. Tanner. It is
located at the road crossing 3 miles above the junction of Deep and
Currant creeks. A plain staff gage, graduated to feet and tenths, is
driven firmly into the bed of the stream and securely briced. It is
read twice each week by Frank Thomas. Discharge measurements
are made by wading near the gage. The initial point for soundings is
a blazed stake driven into the left bank about 15 feet below the gage
rod. The channel is straight for about 200 feet above and 75 feet
below the station. The current is swift. The right bank is wooded
and overflows only during extremely high water. The left bank is
high, wooded, and not subject to overflow. The bed of the stream
is composed of coarse gravel, free from vegetation, and is liable to
shift at high water. There is but one channel at all stages

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer. '

Discharge measurements of Currant Creek 8 miles above mouth, Utah, in 1904.

Date. Hydrographer. ézggﬁ)gf vgdlggi‘%y. hgi;ghet. Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
Aprild.. .. ... C.Tanner............ 17 1.90 1.43 32
May23........]..... do .oooioiiillo. 52 3.87 2,53 202
May31....o...]-.--- do ciiiaaa. 45 3.57 2.13 159
Junel6...._...|..... do ...l 33 2.83 1.€8 94
June27........|..... do ooiaiiiiii.. ©28 2.29 1.50 65
July 11....___. F. Thomas......_.... 22 2.10 1.E0 46
August 4. ......|oo...do iiiooo.o... 16 1.40 1.55 23
September25.._| C.Tanner... ......... 16 1.03 | 1.87 16
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Mean daily gage height, @ feet, of Currant Creek 3 miles above@gafh, Utah, for 1904.

Day. Apr. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
D ) (R DU P /P SRR RPN R [ R
DR [V DO ) N . e )
o [ e o
[ 143 |oo ]l 1.35 |........ .0 e ) P,
L5 O [ R PR R PR L ) PR | IR 5T RO P,
S DO N SN DS b S35 PN USRS PR RPN IO
U [ U ISR ISR PN 2. EIR 1 SN S IS
8 e .2 S RN S DR P 1.38
S ) Y PR 2> SRR PSRN (RPN RN IR 1.87
O O P, b 1 I PR DR . e A 1.30 [oo..oone
B 1 R PN I, 1.60 oot b S PR, B P20 DRI DR RN
2 [ P - S B (U DN R SR
. ) 2 o [ [
B & S [ P 2 P P > [ ) S
7 o P S 31.. [ 1 2 DU PR R PR
B L B I 25 IR PO

LAKE FORK (WEST FORK) 10 MILES ABOVE FORI'S, UTAH.

This station was established May 16, 1904, by H. S. Reed. It is
located at the outlet of the lower lake on the West Fork, 10 miles
above the forks of Lake Fork. It is at approximately the 8,500-
foot contour. Whiterocks Indian Agency, the nearest post-office, is
about 50 miles distant. Fort Duchesne is about 50 miles to the south-
east. The original gage was a vertical staff driven into the bed of the
stream and braced to a pine tree on the right bank. An inclined staft
gage, reading directly to feet and tenths, was established September
30, 1904, by C. Tanner, at the same elevation as the vertical gage.
The gage is read by Frank Thomas. Discharge measurements are
made by means of a cable, car, and tagged wire at ordinary stages
and by wading during low water. The channel is straight for 300 feet
above and 150 feet below the station. The current ir sluggish above
and swift below the station. Both banks are high, wooded, and not
liable to overflow. The bed of the stream is rocky, free from vegeta-
tion, and permanent. There is but one channel at all stages. Bench
mark No. 1 is the head of a one-fourth inch bolt driven into the north
side of the red pine tree which forms the cable support on the right
bank. The tree is blazed above the bolt and marked “U. S. G. S.
Gage B. M. 8.43.” Its elevation is 8.43 feet above the zero of the
gage. Bench mark No. 2 is the head of a 80-penny nail driven into
the root of a pine tree 45 feet south of bench mark No. 1. Its eleva-
tion is 4.25 feet ahove the zero of the gage. Bench mark No. 3 is the
head of a 30-penny nail 2 feet above the ground, driven into the east
side of a pine tree 25 feet west of bench mark No. 7. It is marked
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“U. 8. G. S. B. M. Elevation, 10.38.” Its elevation ir 10.38 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Lake Fork (West Fork) 10 miles above forks, Utah, in 1904.

‘ \X\ Date. Hydrographer. ;&ei,e:i‘ogf_ v gf&?y, h(g?gg}ft. Discharge.

\\ Square fect. | Ft. per sec. Feet. Second-feet.
May 16........ H.S. Reed .._....... 155 1. 99 2.37 309
June?29........|..... do el . 156 2.20 2.3 344
September 1 ...| F. Thomas........... 97 1.21 1.33 117
September 29 ..| C. Tanner .._......_. 66 .85 1.10 56

NoTk.—For measurements made of a small creek entering the lake above the stat’on see miscella-
neous measurements.

g shen e Srec K |
LAKE FORK (EAST FORK) 8 MILES ABOVE FORKS, UTAH.

This station was established May 14, 1904, by H. S. Feed. It is
located 8 miles above the forks of Lake Fork, 1 mile below the
upper Indian camp on the East Fork, at approximately the 7,500-foot
contour. Whiterocks Indian Agency, the nearest post-office, is ahout
40 miles distant, and Fort Duchesne is about 45 miles to the northeast.
The original gage was a plain staff driven into the bed of the stream
and braced to an overbanging stump on the left bank. An inclined
gage, reading directly to feet and tenths, was established October 2,
1904, by C. Tanner, at the same elevation as the vertical gage. The
gage is read by Frank Thomas. Discharge measurements are made
by means of a cable, car, and tagged wire. The initial point for
soundings is the first metal tag on the tagged line at the right bank.
The channel is straight for about 300 feet above and 200-feet below
the station. The current is swift. The right bank is low, wooded,
and liable to overflow during high water. The left bark is high,
wooded, and not subject to overflow. The bed of the stream is com-
posed of bowlders, free from vegetation, and permanent. There is
but one channel at all stages. Bench mark No. 1 1is a bolt in the cable
post on the right bank. TIts elevation is 8.49 feet above the zero of
the gage. Bench mark No. 2 is a cross chiseled in a large bowlder
near the left end of the cable. It has an elevation of 6.39 feet abotVe
the zero of the gage, and is marked “U. S. G. S. B. M. 6.39.”
Bench mark No. 3 is the head of a 30-penny nail driven into the sawed
stump of an aspen on the left hank, Its elevation is 8.52 feet above
the zero of the gage.
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The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Lake Fork (East Fork) 8 miles above forks, Utah, in 1904.

Date. Hydrographer. sAel(.:%c{ito?lf. vgc)e:fttly. hg?gglft. Discharge.
Square feet. | Ft. per sec. Feet. Secand-feet.
Maylte_ _____. H.S. Reed .......... T 91 2.91 1.40 265
June 28¢@ ... |.__.. do .o 94 2.72 1.31 256
October2...... C. Tanner ..__._...._. 64 1.33 .68 86

a Measurement made by wading.
LAKE FORK BELOW FORKS, UTAH.

This station was established June 23, 1904, by C. Tanner. It is’
located just below the forks of Lake Fork, on the trail from Spanish
Fork to Whiterocks, Utah. A plain staff gage, gradusted to feet and
tenths, is driven vertically into the bed of the strear: and securely -
braced. It is read twice a week by Frank Thomas. I ‘scharge meas-
urements are made by means of a cable, car, and tagzed wire. The
initial point for soundings is the first metal tag on the tagged wire at
the left bank. The channel is straight for about 400 feet above and
below the station. The current is swift. The right bank is low,
wooded, and liable to overflow during high water. The left bank is
high, wooded, and is not subject to overflow. The bed of the stream
is composed of large bowlders, free from vegetation, and is some-
what shifting. There is but one channel at all stages. The condi-
‘tions are unfavorable to accurate measurement, but are the best that
could be found.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Lake Fork below forks, Utah, in 1904,

Date. Hydrographer. ;:;ggﬁ)gf vg&a&y‘ hgfg et‘ Discharge.
Square feet. | Ft. per sec. ' Feet, Second.-feet.
June24........ C. Tanner ._._....... 53|  5.06 2.00 772
July 20......_. F. Thomas........... ) 109 3.38 1.00 369
August14. ... |.__.. (o 1o S, 106 3.34 1.00 355
September 1...|..... ¢ 1 96 2.93 .85 283
September 28 . .| C. Tanner ... __._._.__. 70 2.38 .65 168
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LAKE FORK NEAR ITS MOUTH, UTAH.

This station was established July 8, 1900, by C. T. Pmll. Tt is
located at the wagon bridge one-half mile above the mouth of the
creek. It is 8 miles from the gaging station on Duchesne River at
Price Road bridge and is 17 miles sotithwest of Fort Duchesne. The
gage is a 1 by 4 inch vertical board, 9 feet long, nailed to the down-
stream side of the west abutment. During 1904 all discharge meas-
urements were made from the bridge. There is a section 400 feet
below the bridge at which measurements may be made by wading.
The initial point for soundings is a point marked on the bridge floor
at the edge of the east abutment on the right bank. The channel is
straight for 75 feet above and for 200 feet below the station. The
current is never swift except during flood stages. Both banks are
high and are not subject to overflow. The bed of the stream is com-
posed of cobblestones and there iy but one channel at all stages. Bench
mark No. 1 is a nail in the bridge abutment opposite the 4.5-foot mark
on the gage rod. Bench mark No. 2is a nail in the bridge upright
directly over the gage rod. Its elevation is 10.59 feet above the zero
of the gage.

The observations at this station during 1904 have been made under
the direction of H. S. Reed, resident hydrographer.

Discharge measurements of Lake Fork near its mouth, Utah, in 1904.

Date. Hydrographer. width, ’ :elt‘:%?ogf vgllggiltl;y. h(éia‘g‘_gif’t‘ cg;e.

Feet. Sq. feet. |Ft. persec.| Fedt. Sec.-feet.
March 10...... H.S Reed .......... 40 124 0.52 1. 80 64
April 21 ......|..... [ 1 I, 40 135 1.22 2.20 165
April 22 .. ___. Reed and Murphy.... 40 138 1.13 215 156
May 19........ H. S Reed .......... 40 234 4.80 4.30 1,123
June 20........|..... do oo 40 247 4.98 4.32 1, 230
June?21.. _.___|..... & 1 S 40 234 4.78 4,15 1,119
July 1 ... ... leoet do ceeeiiiaa 40 182 3.81 325 603
July 25 ... ..l ... [ 1 40 154 2.10 2.60 324
Auvgust 31......0..... do ceiiiiiaan. 40 160 2. 44 2.80 391
August 31....._|..... do ... 40 143 2.09 2.60 299
September 26 . .|..... do .oiiiaillL 40 134 1.28 2.23 17

RED CREEK ABOVE NARROWS, UTAH.

This station was established May 31, 1904, by C. Tanner. Itislocated
above the narrows of Red Creek, about 10 miles above the point where
the wagon road from Heber City to Fort Duchesne crosses Red Creek.
A plain staff gage, graduated to feet and tenths, is driven into the bed of
the stream and firmly braced, Itisread twicea week by Frank Thomas,
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Discharge measurements are made hy wading near the gage. The
initial point for soundings is & blazed stake on the left bank, to which
one end of the tagged wire is fastened when the stream is gaged. The
chanpel is straight for 35 feet above and 25 feet below the station.
The current is sluggish above and swift below the station. Both banks
are low, covered with a willow growth, and liable to overflow during
high water. The bed of the stream is composed of clean sand and
gravel and is fairly permanent. There is but one channsl at all stages.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Red Creek above narrows, Utah, in 1904.

Date. Hydrographer. SAQE%?O?{ \’ng?i]tly. h?{ag et. Discharge,
Square feet. | Ft. per sec. Feet. Second-feet.
May 31 ........ C. Tanner ........... 15 1.80 2.40 | | 27
June6......... F. Thomas........... 12 2.02 1.95 24
October 12..._.|..... do ..o..o..... .. 1.5 1.12 .60 2

PRICE RIVER NEAR HELPER, UTAH.

This station was established February 21, 1904, by Caleb Tanner.
It is located on the upper side of the ford, near the settleinent of
Spring Glen, about 24 miles south of the town of Helner, Utah, and
about 350 feet west of the main line of the Denver and Rio Grande
Railroad. A plain staff gage, graduated to feet and tenths, is driven
vertically into the bed of the river. It is read once each day by Perry
Miller. Discharge measurements are made by wading. The initial
point for soundings is a 2 by 4 inch post driven into the slope of the
left bank, south 8~ west 214 feet from the gage. The course of the
section is north 44°west. At 71 feet on the section a 2 by 4 inch post
igidriven on the west bank of the river. The channel is straight for
125 feet above and 400 feet below the station. The current is swift.
The right bank is a low, sloping bank of clay and sand. The left bank-
is high at the station, but 30 feet below turns away from the river,
leaving a large area of low ground that is mostly coversd during high
water. The bed of the stream is composed of clean gravel and sand
and fairly permanent, except near the east bank, where it is liable to
shift. There is one channel at all stages, During extreme high water
discharge measurements may have to be taken at the footbridge.
Bench mark No. 1 bears south 65% east 28 feet from the gage, being a
United States Geological Survey standard bench-merk cap set in
cement on a sandstone bowlder embedded in the slopirg bank, about
16 feet below the center of a small ditch. Its elevation is 12.55 feet
above the zero of the gage, and is so marked upon tke cap. Bench
mark No, 2 bears sonth 86° east 19.2 feet from the gage, being a cross



N tanoien "] COLORADO RIVER DRAINAGE BASIN. 129

chiseled on the sloping face of a large bowlder embedded in the slop-
ing bank and marked “B. M.” Its elevation is 11.19 feet above the
zero of the gage.

The observations at this station during 1904 have been m~de under
the direction of G. L. Swendsen, distfict engineer.

Discharge measurements of Price River near Helper, Utah, in 19C4.

Date. Hydrographer. ﬁelé%?ol;lf' - ggg?y. h%gl?t. Discharge.

Squave feet. | Ft. per sec. Feet, Second-feet.
February 20 ...{ C. Tanhner .......___. 23 1.08 3.33 25
April1........| W. P. Hardesty...... 45 1.51 3.63 68
June 11 _...... W. Swendsen ........ 105 - 2.55 4,32 268
September 2 ...| C. Tanner .......___. 29 .94 3.43 27
December 6....] W. Swendsen..._.._. 3.3 1.41 3.20 5

Mean daily gage height, in feet, of Price River near Helper, Utah, for 1904.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
] (R 3.63| 3.6 4.30 |....... 3.7 | 3.50 3.50 | 3.4 | 3.35| 3.40
7R PO 8.5 | 8:60 | 4.20 [....... 3.7 | 8.55 | 3.50 | 3.4} 3.835| 38.40
2 SR [N 3.42 | 3.61| 4.82|....... 3.7 3.45| 38.50 | 3.40] 3.30| 3.40
[ PR PRSI 3.50 | 3.60 | 4.25|.......| 3.656| 8,46 | 3.50 | 3,4 | 3.30| 3.40
5 TR [ 3.40 | 3.70 | 4.30 |....... 3.65| 3.45| 3.50 | 3.40| 3.30| 3.40
2 P 3.50 | 3.70 | 4.35 |....... 3.65| 8.456| 3.50 | 3.4¢| 3.30] 3.40
] P 4.50 | 3.60 | 4.60 |....... 3.60| 3.45| 38.60 | 3.4¢ | 3.30| 3.30
- ) 3.60 | 3.70 | 4.60 [....... 3.7 | 8.456.| 8.50 | 3.4C| 3.30| 3.25
R ) PR 8.40 | 3.80 | 4.70 [.......| 3.60| 3.40 | 3.60 | 3.4C| 3.30 ) 3.30

] PR 3.80 1 8.90 | 4.8 [....... 355 3.40 | 3,50 | 3.45| 3.80| 8.30
A (R 8.50 | 4.20| 4.90 {04.30 | 3.50 | 3.40 | 3.50| 3.5¢| 3.30| 3.30
2 ) PR 3.40 | 410 | 4.60| 430 3.50| 8.45| 3.50 | 3.6¢| 3.30| 3.25
B AR O 3.40f 410 460 4.25| 3.66) 3.66| 3.60) 3,60 3.30) 3.25
R (R, 3.50 | 4.20| 4.65| 4.20| 3.50| 3.55| 3.55| 3.45| 3.30| 8.25
B ¥ TR PR 3.40} 4.40| 470 | 4.20) 8.65) 8.55| 8.50 | 8.5¢| 3.30 | 3.25
P 3.40| 410| 470 415 3.50( 3.45| 3.50 | 3.45| 3.40| 8.25
R P 3.40 | 410 470 | 4.15| 8.50 | 3.50 | 3.46| 8.45| 3.46| 3.25
. G P, 3.50 1 410 4.75' 415 3.50! 3.60 | 3.40! 3.4C | 3.40: 3.25
B R R R 3.50 | 420 4.70| 400 | 3.50 | 3.40 | 3.46| 3.4C | 3.40| 3.30
20 e 3.33| 3.60! 4.30| 4.60| 4.156| 3.50 | 3.40 | 3.40 | 3.4C | 3.40| 3.30
b2 SN 8,82 | 8.40 | 4.10| 4.55 | 4.00 | 3.50| 3.45| 3.556| 3.40| 3.40| 3.30
22l R 3.33| 8.60| 4.00| 450 3.95| 3.50| 3.40 | 3.40| 3.4¢ | 3.40 | 38.30
b 3.33| 8.40| 4.00| 4.50 | 3.95| 3,55 | 3.40| 3.25| 3.40| 3.40 | 3.30
b2 T 3.45| 8.60, 3.90| 4.60| 4.00| 3.50 | 3.45| 3.40 | 3.,4C | 3.40 | 3.30
b5 S, [P eeean 3.42| 8.60 | 3.90 | (@) 3.95 | 3.50| 3.46| 3.40 ) 3.4C| 3.40 | 3.30
26, 3.60 | 350 4.00|....-..| 3.95| 3,50 | 3.45| 3.40( 3.35| 3.40 | 3.30
b 3.53 | 8.40 4.00|....... 3.85| 3.50 |c3.55 | 3.40| 3.35 | 3.40| 3.40
2 S A e 3.63 | 8.50 | 4.10 |....... 3.85| 8.55| 3.50| 3.45) 3.35| 3.40| 3.40
29, e 3.60| 8.60| 4.00 |....... 3.76 | 8.60| 3.50| 3.40 | 3.35| 3.40 | 3.60
b3 ) ) P 3.60 | 4.20.......) 3.74( 3.55| 8.50| 3.40| 3.35| 3.40| 3.35
3 S R 3.60 ... ool L. 3.86 | 3.50 |....... 3.35 [.......] 3.30

a Gage washed out.

13 Gage re?laced. . 3 . .

< Flood of four hours’ duration this day; average gage height 8 feet; maximum gag= height 9.50.

IRR 133—05——9
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Rating table for Price River near Helper, Utah, from February 20 to December 31, 1904.

hgﬁ;g}?t. Discharge. I‘ h(gl?églft. Discharge. h(;xi&gglft. Discharge. ‘w h(e%iagglft. , Discharge. "
Feet. Second-feet. \ Feet. Second.-feet. Feet. Necond-feet. ‘ Feet. ‘ Second-feet.
3.20 5 | 3.60 63 | 4.00 172 | 460 | 346
3.25 9 3.65 74 4. 05 186 4.70 } 375
3.30 4 3.70 87 4.10 201 4.80 ] 404
3.35 20 || 3.75 100 4.15 215 4. 90 433
3. 40 27 ( | 3.80 114 4,20 230 £.00 i 462
3.45 3 | 3.8 128 4.30 259 €.00 " 752
3.50 44 1f 3.90 143 4.40 288 7.00 ‘ 1,042 |
3.55 53 ” 3.95 157 4. 50 317 £.00 r 1, 332 |
I,

The above table is applicable only for open-channel conditions. It is based upon
5 discharge measurements made during 1904, Tt is well defined hetween gage heights
3.20 feet and 3.70 feet. The table has been extended above gawve height +.30 feet.
Above gage height 3.90 feet the rating curve is a tangent determined by one measure-
ment at 4.30 gage height, the difference heing 29 per tenth.

Estimated monthly discharge of Price River near Helper, Utch, for 1904.

Discharge in second-feet. |
Maximum. | Minimum. Mean.

February 2029 ... ... ... ... ..... 70 16 38.0 754
March.. ..., 70 27 44 2,705
April. oo 288 63 162 9, 640
May 1-24. . e 433 230 335 15,950
Junell-30.. .. oo, 259 97 183 7,259
July oo e 100 44 57.6 3,542
August ... 63 27 38.7 2, 380
September. . ..., 63 9 38.1 2,267
October ... 63 20 20.5 1,814
NOVEMbET - - - - eee e 35 14 21.2 1,262
December ... - 63 9 17.8 1, 094

The period. . ..o e eee oo e eeeeae 48, 670

GRAND RIVER (NORTH FORK) NEAR GRAND LAKE, COLO.

This station was established July 29, 1904, by M. C. Hinderlider.
It is located at the highway bridge on the road between Grand Lake
and Hot Sulphur Springs, and about 8 miles south of Grand Lake post-
office, Colo. The nearest railroad is the Colorado snd Southern at
Georgetown, Colo., distant by road 70 miles. A plain staff gage, grad-
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uated to feet and tenths, is attached vertically to the downst~eam edge
of the right abutiment. The gage reads from 2 to 10.3 feet, the 2-foot
mark resting on the bed of the stream. The gage is read twice each
day by Robert C. Graves. Discharge measurements are made at
higher stages from the downstream side of the single-span bridge, to
which the gage is attached, sounding points being marked and num-
bered every 2 feet from zero to 40 feet on the downstream side of the
bridge. At low water measurements are made by wading st conven-
ient points. The initial point for soundings is a 10-penny rail driven
into the bridge floor over the north face of the right abutment, and
marked ‘‘0” with black paint. The channel is straight for about 500
feet above and for 150 feet below the station. The chanrel is very
rough and has a great fall, being a typical mountain streem. Both
banks are about 2 feet high, covered with a heavy sod, willows, and
scattering pine trees. They do not overflow except at erceedingly
high stages, and then only along the edges. The bed of the stream is
rough, being composed of large and small cobblestones and scattering
large bowlders. The great velocity of the current during ligh water
and the presence of large bowlders, which break the evenness of the
channel, may affect the accuracy of measurements. The l=d of the
channel is smoother at the station than either above or below. This
" is the only point available for measurements, and is probably the best
that could be had. Bench mark No. 1 is a 10-penny nail driven into
a notch cut in the northeast root of a 12-inch pine tree, which stands
at the right end of the bridge on the downstream side. Its elevation
is 8.36 feet above the zero of the gage.
The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Mean daily gage height, in feet, of Grand Rirer { North Fork) near Grand Leke, Colo., for

1904.
Day. July. .| Aug. | Sept. Oct. Day. July. | Aug. | Sept. | Oct.

D PR P 4.25 4.10 3.60 3.90 3.60 3.56

R 4.00 4.32 3.60 3.98 3.68 3.56

|2 2R (AR 4.00 3.98 3.60 3.95 8.60 3.52

R 3.92 3.90 3.58 3.90 3.60 3.52

;U SSURR 3.90 3.80 3.55 4.10 3.60 3.50

g 3.90 3.80 3.55 3.98 3.60 3.58

Teeeeneaaan [P PR 3.85 3.75 3.55 3.92 3.68 3.60

< 3.80 3.70 3.58 3.80 3.62 3.58

[ 3.80 3.70 3.62 3.80 3.60 3.52
0. 3.80 3.70 3.70 3.80 3.68 3.50
B ) Y R 3.80 3.70 3.62 3.85 3.62 3.50
B Y PR 3.85 3.65 3.60 4.05 3.60 3.50
B 1 TR 3.80 3. 60 3.60 3.92 3.60 3.50
B SRR PO, 3.82 3.60 3.60 3.88 3.60 3.50
i 1 TR 3.80 3.60 3.60 3.80 |een..... 3.48
B 1P PR 3.85 3.60 3.55
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Discharge measurements of Grand River (North Fork) near Grand Lake, Colo., in 1904.

STREAM MEASUREMENTS IN 1904, PART X.

Date. Hydrographer. Width. ?el;?og.f vgggiltly. hgrig et. clg?g:e.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
July 29......_. W. A. Lamb._.._.._. 40 89 2.00 4.12 178
August15. ... |- .. do ool L. 39 64 1.11 3.81 71
September 1 .__{..... o 0 T 39 82 1.51 4.12 124
October 5. ... _...... do ccee e 39 54 .72 3.56 39

Rating table for Grand River (North Fork) near Grand Lake, Colo., from July 1 to
December 31, 1904.

h(éi o et' Discharge. h(giséghet, Discharge. h(gigg]ft. Discharge. h(e}?g’zft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feel. Feet. Secondfeet.
3.45 30 3.70 59 3. 95 96 4.15 133
3.50 35 3.75 66 4.00 104 4.20 144
3.55 41 3.80 73 4.05 113 4.25 156
3.60 47 3.85 80 4. 10 123 4. 30 170
3.65 i 53 3.90 88 |

The above table is applicable only for open-channel conditions. It is based upon

3 discharge measurements made during 1904.

Estimated monthly discharge of (irand River (North Fork) near Grend Lake, Colo., for

1904.
Discharge in second-fe=t.
Total i
Month. acggfeler;.
Maximum. ] Minimum. ' Mean,
August .. 156 73 88.2 5,423
September.. ... ... ..._...... 176 47 62.1 3,695
October ... iaan 59 33 42.3 2, 600

GRAND LAKE OUTLET NEAR GRAND LAKE, COLO.

This station was established July 31, 1904, by M. C. Hinderlider.
It is located at the footbridge at the lower end of Grand Lake and
about one-bhalf mile south of Grand Lake post-office, Colo. The
nearest railroad is the Colorado and Southern at Georgetown, Colo.,
distant by road about 70 miles. A plain statf gage, graduated to feet
and tenths, is attached vertically to the southeast corner of the second
pier from the north end of the bridge, the 2-foot mar' resting on the

i
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bed of the stream. It is read twice each day by J. W. Davies. Dis-
charge measurements are made during ordinary stages by wading at a
ford about one-fourth mile below the gage. At high stages measure-
ments will be made by means of a boat and cable, which will be
installed in the spring of 1905. The channel is straight for about 300
feet above and for 150 feet below the station, and the current is swift.
Both banks at the measuring point are about 8 feet high, steep, and
the level tops are covered with spruce trees.. The left henk at the
gage is low, flat, and clean for a short distance back from the water’s
edge, after which it rises above the high-water line. Both banks are
subject to overflow. The bed of the stream at the outlet i+ composed
of coarse gravel and large bowlders, and the current is badly broken.
At the point where discharge measurements are made the ked is com-
posed of gravel and cobblestones and is uniform, clean, and perma-
nent. The swiftness of the current at high stages may affect the accu-
racy of the measurements. At ordinary stages excellent results may
be secured. Bench mark No. 1 is a cross made with black paint on
the top of a large granite bowlder, 85 feet south of the left bank of
the outlet and 40 feet west from the lake. It®is marked with black
paint ““U. 8. G. S. B. M.” Its elevation is 12.05 feet above the
zero of the gage. Bench mark No. 2 is a cross cut into the top of a
granite bowlder at station 1,198 feet from the initial point for sound-
ings and marked “B. M.” Its elevation is 14.93 feet above the zero
of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Grand Lake outlet near Grand Lake, Colo., in 1904.

s Area of Mean Gave Dis-
Date. Hydrographer. Width. section. | veloecity. | height. | eharge.

Feet. Sq. feet. | Ftpersec.| Feet. Sec.-feet.

July 30 _...... W. A. Lamb___...... 150 184 0.95 2.40 174
August 16 ... . |..... [ (s R, 50 53 1.62 2.08 86
September 1 .__|..... P [ 51 63 2.08 2.23 131
October 5@ _.__|..... 2 [0 R 43 36 1.22 1.78 44

aBy wading.
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Mean daily gage height, in feet, of Grand Lake outlet near Grand Lake, Colo., for 1904.

Day. July. | Aug. | Sept. | Oct. | Nov, Day. July. | Aug. | Sept. | Oect. | Nov.
2.30 | 2.23| L78| L5517 ............ 2,04 1.74| L70 1.34
2.26 | 2.40| 1.80 | 1.54 | 18............ 216 | 1.74 | 1.70 1.33
2.24 | 2.34| 1.80|....... 19 iieeaans 2.28 | 1.74 | 1.68 1.32
2,19 2.24 ] 1.78 |....... 20 s 2.271 L73| 1.69 1.32
216 2.15| 1.78 |....... 21 S 2.30 | 1.73| 1.68 131
2,13 208 L76|....... 22 i 2.30 | 1.72 | L68 1.30
2,09 202 174 {._...... 23 el 221 1.72( 1.68 1.30
- PN P, 2,06 | 1.97 | L74|....... [ R D 2.14 | 1.73 | L66 1.29
[+ HPOR 204 | L93| L.75|.cn.n.. 25 . ... 2,10 1.72| 1.66 1.28
(1 PR 2.02| 1.89 ) 1.80 | 1.44 26............ 2,07 | 170 | 1.4 1.27
201 | 1.8 | L78 | 1.42 || 27 ......coiifeeiinnn 204 1.72| L64|.......
2,01 ] L8 | L78| 1.40 || 28............ - 2,10 | 1.72 | 1.62|.......
2,02 1.84] 178 | 1.38 || 29 . .ooiiiiiifonnnnnn 2,14 L71| L62|.......
2,04 | 1.82| 1.74| 1.36 | 30............ 2,40 0 2,14 1.72| 1.60 |.....-.
204 L78| 1.74| 1.36| 81 ............ 2.38 | 211 f....... L57 |..o....
2,04 176 | 1.72| 1.34

Rating table for Grand Lake oullet near Grand Lake, Colo., from July 30 to December

31, 1904.

h(g?gglft‘ Discharge. h%?ggtft. Discharge. h(g?gglft. Discharge. hgfgt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.55 21 1.80 47 2. 05 91 2.25 136
1. 60 25 1.85 54 2.10 102 2.30 148
1.65 29 1. 90 62 2.15 113 2.35 160
1.70 34 1. 95 71 2.20 124 2.40 173
1.75 ’ 40 2.00 81

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

It is based upon

4 discharge measurements made during 1904. 1t is fairly well defined between gage
The table has been extended below gage height 1.80

heights 1.80 feet and 2.40 feet.

feet.

Estimated monthly discharge of Grand Lake owtlet near Grand Lake, Colo., for 1904.

Discharge in second-feet.
it Zoskln
Maximum. | Minimum, t Mean.
A0gUSt - ool 148 83 109 6, 702
September- - - ool 173 34 63.7 3,790
October ... ... .. l... 47 23 ’ 36.3 2,232
|
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GRAND RIVER AT HOT SULPHUR SPRINGS, COLO.

This station was established July 27, 1904, by M. C. Hinderlider.
It is located at the highway bridge about one-eighth mile below Hot
Sulphur Springs, Colo., and 5 miles above the mouth of Williams
Fork. A plain staff gage, graduated to feet and tenths, is bolted
vertically to the downstream edge of the first pier from the right
bank. The gage reads from 2 to 10.8 feet, the 2-foot mark resting on
bed rock. It is read twice each day by E. E. Von Gohern. Discharge
measurements, except at very low stages, are made from the upstream
side of the three-span bridge to which the gage is attached. The
initial point for soundings is located over the inner face of the right
abutment, and is marked *0” on the upstream hub rail. Sounding
points are marked on this rail every 2 feet to 124 feet. The channel
above the station is curved at almost right angles. The current is
swift, the water passing under the bridge squarely. The channel
below the station is straight for about 200 feet, and the current is
swift at high, and medium at low stages. Both banks are high, and
can not overflow. The bed of the stream consists of bed rock, heavy
gravel, and large bowlders on the right side. Onthe left, the channel
is composed of a sloping gravel bar, extending outward to the left
abutment. The channel is free from vegetation and permanent.
There is but one channel, at all stages, broken by two piers. The
accuracy of measurements will probably be affected by the boiling con-
dition of the water alongside the right pier, and by the large bowlders
in the channel beneath the bridge. Bench mark No. 1 i~ a United
States Geological Survey standard bench-mark tablet set in cement in
the south face of the sandstone cliff, near the north end of the bridge
and about 2 feet above the roadway. Its elevation, pairted on the
tablet, is 18.99 feet above the zero of the gage. Bench msrk No. 2 is
a cross painted on the north pier above the gage rod. Its elevation is
16.48 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharg'e measurements of Grand River at Hot Sulphur Springs, Colo., in 1904.

: Area of Mean Gage Dis-
Date. Hydrographer. Width. section. | velocity. | height. | eharge.

Feet, Sgq. feet. |Ft. persec.| Feet. Sec.-feet.

July 26......_. W. A. Lamb..... R 104 300 3.78 4. 36 1,134
August14. ... |.__.. do eiiiiis 85 282 2.28 & 65 643
August31.._ ... ... A0 weie o 87 273 2.23 £ 60 608

October 6......|.___. do ... 64 187 1.62 e 00 303
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Mean daily gage height, in feet, of Grand River at Hot Sulphur Springs, Colo., for
1904.

Day. July. | Aug. | Sept. Oct. | Nov. ' Dec.
4.05| 4.05| 810 2.80 2.72
3.90 |- 4.22| 3.08] 2.70 2.78
3.851 8981 312| 27| 280
3.8 | 3.82| 3.10| 2.7 ' 2.60
3.80 | 3.62 3.02| 2.60 2.40
3.65| 3.52| 3.05| 2.60 2.22
3.60 | 3.52| 3.02| 262 2.35
360 3.50| 3.05| 260 2.38

3.50 | 3.45, 3.02| 2.60 2.45
3.50 | 340, 3.10| 260 245
3.40| 3.300 3.08] 2.60

3.50 | 325 3.08| 260! 238
3.65| 3.25| 3.10| 2.60 2,35
3.65| 3.295| 3.05| 2.60 2.35
3.70| 3.00! 3.05| 260 2,36
3.70 3.10 | 2,60 2.9
3.75. 3.15| 3.10| 2.70 2.35
3.75 | 3.25| 310 2.70 2.35
40| 322 298| 2.70 2.35
3.90 | 822 3.00| 240 2.35
3.95| 3.20| 2.95| 2.40 2.38
3.95| 3.20] 295 2.40 2,40
3.8 | 820 29| 2.7 2,38
3.60| 3.22| 3.00| 27 2,40
3.60 | 3.08| 8.00| 270|........
3.651 3.02| 29| 275 |........
3.65| 3.10| 3.00| 2.75|.......
3781 8.15| 290 275 |een....
3.70 | 310 2.8 | 270 |........
3.70| 3.12| 28| 270(.......
3.60 | .enn... LI P I

had
Y
o

Rating table for Grand River at Hot Sulphur Springs, Colo., from July 27 to December

31, 1904.
h(g?g%?t. Discharge. hg‘;"gglft‘ Discharge. hgfgghet. Discharge. hg’fg ¢ | Discharge.

Feel. Second-feet. Feel. Second-feet. Feet. Second-feet. Foet, Second-feet,

2.80 245 3.05 333 3.40 501 3.90 790
2.85 260 3.10 355 3.50 554 4.00 860
2.90 276 3.15 378 3.60 609 4.10 930
2.95 204 3.20 402 3.70 666 4.20 1,010
3.00 313 3.30 450 3.80 725 4.30 1, 090

The above table is applicable only for open-channel conditions. It is based upon_
4 discharge measurements made during 1904, and is well defined.
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Estimated monthly discharge of Grand River at Hot Sulphur Springs, Colo., for 1904.

Discharge in second-feet.
Month, a’l;(r)gfleﬁ.
Maximum. | Minimum, Mean.
July 28-31. ... 1,010 930 970 7, 696
August ..o, -995 501 T 685 42,120
September. . ... ... o ..... 1,026 313 491 29, 220
October ..o . 364 245 320 19, 680
November . - . oooomee . 245 125 198 11,780
December 1-24. .. ... ... ... ....... 245 n 132 6, 283

GRAND RIVER NEAR KREMMLING, COLO.

This station was established July 24, 1904, by M. C. Hinderlider.
It is located at the mouth or upper end of the Gore Canyo», about 3
miles south of Kremmling, Colo. A standard wire ‘gage is attached
to the cantilever arm of the frame to which the gage rod is spiked in
a horizontal position. The gage rod is a 2 by 4 inch timber, 13 feet
long, painted white, and graduated to feet and tenths, from 2 feet to
13 feet. The length of the wire from the end of the weight to the
marker is 27.64 feet. The gage is read twice each day by J. C.
Harper. Discharge measurements are made from a three-fourths inch
wire cable stretched across the river just below the gage and about
150 feet above the wagon bridge. The cable is approximately 280 feet
long and is tagged with tin tags, which are marked, every 5 feet from
the top of the right bank, which is a high sandstone cliff, to the top of
the left bank. The initial point for soundings is the face of the rock to
which the cable is anchored on the right bank. The channel is straight
forabout 100 feet above and for 150 feet below the station. The current
is very sluggish at low water and medium to swift at high water, but
it is the only location available below the mouth of Blue River. The
right bank is the old grade of the Denver and Northwestern Railroad,
_ and is not subject to overflow. The left bank is abrupt, covered with
bushes and large bowlders, and does not overflow. The b=d of the
stream is composed of sand and silt and scattering bowlders, clean of
vegetation and reasonably permanent. The bench mark is a cross cut
in the east face of a large bowlder on the right bank abont 20 feet
south of the cable, marked with black paint *“U. S. B. M.” Its eleva-
tion is 24.93 feet above the datum of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Grand River near Kremmling, Colo., in 1904.

Date. Hydrographer. Width. ﬁ‘e’fﬁo%f. vg(e)%?ty. h(isitgﬁt. chrsige.

Feet. Sq. feet. |Ft. per see. Feet. Sec.-feel.
July 24_._.___. W.A.Lamb ._........ 122 1, 269 1.44 h. 87 1,832
August 11 ... _[..... do e 108 922 1.05 3.50 970
August 26 ... .. PR s (o S, 113 987 1.22 4. 04 1, 202
August 29 ... _|..... do ... 113 | 1,061 1.35 4.70 1, 428
October 9...___1..... < 1 RN 105 387 1.74 2.40 674

Mean daily gage height, in feet, of Grand River near Kremmling,

Colo., for 1904.

Sept. | Oct. | Nov.

Day. July. | Aug. | Sept,I Oct. | Nov. Day. ’ July. | Aug.
A7) 4.85] 2.85 | 170 | 17| 430
4.58 | 5.80 | 2.68| 162 || 18................... 5.1
4.45‘ 515" 2.52| 1.60 || 19................... 5.7
428 440 245 | 180 | 2. R 5,08
430 408 230 1.60 1,62
125 372 lans0 | 140 5.12
3.85| 8.55| 2.38| 1.8 4.0
3.80 | 3.98| 2.42| 1.45 4.08
3.70 | 3.10| 2.48| L.38 3,85
3.55 | 3.00| 2.58 | 1.25 4.00
3.52| 2,88 2.52| 0.70 128
3.70| 2.75| 242 0.80 | 2. i 5.32 | 4.68
402 255 2.42| 102l 20 ... .. | 5.38| 4.5
432 242 2.38| 120 30............ | 5.45| 4.30
440 235 | 2.28| 142 | Bloooooioone 5.15 | 4.15
4923] 2.55| 2,20 1.32

3.10| 2.15 1.45
2,881 2,22 1.37
2.85| 2,05 1.38
2.6% 1 2.10 1.30
2.62 | 2.18 1.05
2.65 | 2.25 1.00
2,65 | 2.25 0.95
2.68 | 2.20 0.98
2.58 | 2.20 0.78
2,58 | 1.8 0.72

2,70 | L92f.......
2.65 | 1.924.......
2,50 | 1.981.......
2.55 | 1.8 .......
....... .70 .......

aGage datum lowered 3 feet October 6. All gage heights refer to orizinal datum.

Rating table for Grand River near Kremmling, Colo., from July 24 to December 31, 1904.

lg?g v, | Discharge. h(g?g]:?t. Discharge. h(::?ggl:?t. Discharge. I(ri%%gg}?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2. 00 590 3.20 905 4. 30 1, 290 5. 40 1,675
2.10 610 3.30 940 4. 40 1,325 5. 50 1,710
2.20 630 3.40 975 4. 50 1, 360 5. 60 1,745
2.30 650 3.50 1,010 4. 60 1,395 5.70 1,780
2.40 675 3.60 1,045 4.70 1,430 5. 80 1,815
2.50 700 3.70 1, 080 4. 80 1,465 5.90 1,850
2. 60 725 3.80 1,115 4.90 1,500 6. 00 1,885
2.70 750 3.90 1, 150 5.00 1,535 6.10 1, 920
2. 80 775 | 4.00 1,185 || 5.10 1,570 | 6.20 1,955
2.90 805 4.10 1,220 || 5.20 1,605 6.30 1, 990
3.00 835 4.20 1,255 5.30 1,640 6. 40 2,025
3.10 870

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

It is based upon

5 discharge measurements made during 1904 and is fairly well defined. Above gage
height 3.00 feet the rating curve is a tangent, the difference being 35 per tenth.
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Estimated monthly discharge of Grand River near Kremmiing, Colo., for 1904.

[Drainage area, 2,380 square miles.]

Discharge in second-feet. Frin-off.
Total i
Month. ; acgg?fee‘é. Second-feet | oy i
Maximum. | Minimum. | Mean. pei;ﬁm.re inches.
e
July 24-31.......... 2,008 1,588 1,765 28, 220 0. 742 0. 222
August ... ........ 1,798 1,010 1, 308 80,430 LE50 .634
September.......... 1,815 662 893 53, 140 LE75 . 420
|
October ............ 790 530 646 39, 720 L271 .312
November1-26...... 554 397 470 24, 240 .197 .191

GRAND RIVER AT GLENWOOD SPRINGS, COLO.

This station was first located May 12, 1899, at the request of the
Denver and Rio Grande Railway Company, at the railroad bridge, a
quarter of a mile west of the depot and just above the mouth of Roar-
ing Fork. A wiregage wasused. At the beginning of 1900, however,
a new gage rod was located near the electrie-light works. This gage
consisted of a light vertical staff, to the lower end of which was
attached a wooden float which rested on the surface of the water,
standing in a well or box made of 6-inch boards. The bottom of this
well connected with a small wooden flume extending out into the river,
which allowed the water in the well to assume the level of the river
surface. The vertical staff attached to the float was graduated to feet
and tenths. In July, 1902, this gage, being in bad repair, was replaced
with an automatic water register, the site being the same as that of
tbe old float gage. This register never worked satisfactorily, and was
later replaced with a float gage, using the same well and intake flume
as was previously used. The present gage consists of a metal float and
counterweight connected with a pliable wire passing over pulleys, so
arranged that a rise of 1 foot in the river registers but one-half the
amount on the rod. By this arrangement the large rise end fall of
the river is readily accommodated by the length of gage, which would
be impossible with a direct-reading gage. The gage rod proper con-
sists of a light pine rod 1 by 1 inch by 5 feet long. securely fastened
to the small house in which the apparatus is located. A pointerattached
to a counterweight slides along the gage rod and registers the rise and
fall of the river. This gage has given entire satisfaction. The gage
and equipment are inclosed within a small house, which is kept locked.
The observer, who is.the engineer of the electric-light works, is located
immediately across the street from the gage. Readings are taken
in the morning and evening during the entire year. Messurements
are made from the single-span steel wagon bridge crossing the river
between the town and the hotel. The channel is good, b=ing com-
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posed of gravel and rock, and does not change much; the banks are
high and not subject to overflow.

The current is moderate to swift.
The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrograpb~r. ~

Discharge measurements of frand River at Glenawood Springs, Colo., in 1904.

Date. Hydrographer. width. | SIS | velocity. | height. | charge.

Feet. Sq. feet. | Ft. per sec.| Feet. Sec.-feet.
April4 ... R.I.Meeker ......__. 189 512 1.61 3.55 822
April 25 ... .. ... do ..ociiio... 195 903 3.40 5.20 3, 067
May 23........[---.. do ... 203 1,478 7.81 8.30 11, 540
May 26......._|----- do .............. 206 | 1,541 12.00 9.10 18, 500
June27.. .. . |-.... 16 (o 203 1, 274‘ 6.94 7.42 8, 840
August6......_|[..... do . ......_...... 192 752 2. 80 4.79 2,103
August8....... G.B.Monk .._....... 189 727 2.82 4.60 2,047
September 5 ...| R. 1. Meeker ....._... 189 809 3.11 5.056 2,518

Mean daily gage height, in feet, of Grand River at Glenwood Springs, Colo., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.05| 3.02| 3.68| 8.55| 5.8 | &45| 7.38| 5.12| 5.00| 4.20| 3.98| 3.42
3.08| 3.06| 3.68| 8.55| 572 813 | 7.28| 502 | 540 | 4.30| 3.90; 3.40
3.12| 3.12| 3.52| 3.52| 572 800 7.05| 4.98 | 5,42 | 4.28| 3.8 3.42
3.18 | 3.10] 3.55| 3.58 | 5.68| 7.70| 6.85 | 4.88 | 5.20 | 4.22| 3.88 | 3.48
3.20| 3.12| 3.60| 3.65| 5.58 | 7.33| 6.72| 4.82| 5.05| 4.22| 3.88| 3.28
312 3.20| 8.60| 3.60| 542 | 7.03; 6.65| 4.80| 4.8 | 4.20| 3.8 | 38.12
3.48| 3.10| 3.65| 3.62| 5.42| 7.10| 6.48| 4.70 | 475 | 4.15| 38.78 | 3.02
3.50 ) 3.12| 3.78 | 3.68) 588 | 7.57| 6,50 4.60 | 4.65| 4.20| 3.78 | 2.9
3.05| 3.08| 3.8 3.62| 575 7.67| 6.48| 4.60 T 4.60 | 4.20| 3.80 | 2.9
3.05| 2,95 3.78 | 38.55| 5,656 | 7.80 | 6.40 | 1.58 ' 4.52 | 4.20 | 3.78 | 3.12
3.10| 8.05{ 3.80| 8.60 | 578 | 8.23!| 6.33 | 4.52| 4.48| 4.25| 3.50 | 8.20
3.12] 3.12| 3.82| 3.92| 6.03| 825| 6.35| 452 4.42| 4.25| 3.32| 8.25
3.12 | 3.18 | 3.72 | 4.52] 6.40| 855 | 6.25 | 4.58 | 4.32| 4.22| 3.388| 8.35
8.12| 3.18| 3.72| 500} 6.68 | 8.67| 6,18 | 468 | 4£20| 422 3.45| 8.38
3.15| 3.22| 8.78| 528 | 6,82 8.65| 6.08| 478 | 4.20| 420 38.55| 8.85
3.12| 8.22| 8.70| 5~48| 6.80|-8.52| 592 | 4.82| 4.20| 412/ 3.65| 8.30
3.15| 3.25| 3.65| 5.52| 6.70| 8.52{ 58| 4,8 | 420 4.08| 3.70| 3.2%
3.22 3.25| 8.60| 5.55| 6.70| 850} 5.8 | 4.90| 4.35| 4.10| 3.70| 8.3
3.20| 3.18| 3.70| 5.70| 7.05| 838 H.70| 5.30 | 4.32| 4.08] 3.78 | 3.32
3.15| 8.18| 4.00| 58| 7.60| 8.45| 560 | 5.42| 4.32| 4,02 3.70| 3.8
3.08! 3.20| 405! 590 7.98! 850 | 548! 515 | 425! 3.98| 3.55! 3.30
3.05| 3.15| 3.98| 5.95| 8.15| 828! 5.48| 510 | 4.20| 4.02| 3.55| 3.32
3.02| 3,22 3.80| 548 832 8.12| 545| 5.18| 4.28| 4.05| 3.48| 8.38
3.08| 3.38] 3.72| 5.32} 9.05] 7.92| 545 | 4.95| 4.28 | 4.10| 3.40 | 3.40
3.08| 8.65] 8.68| 5.20| 9.32) 88 | 578 4.8 | 4.22| 410 | 3.38| 3.38
2,98 | 3.52| 3.52| 510 910 7.70 | 548 4.78 | 4.20| 410 3.35| 3.38
2,95 | 8.58| 3.52| 522| 878 7.45| 5,38 4.8 | 4.25| 4.00| 3,35 | 3.20
300 3.7 3.52| 560 852| 7.42| 522| 4.90| 4.80| 4.00| 3.45| 2.95
Pt 2.95| 8.65| 8.55| 5.98| 828 7.35| 518 | 5.08 | 4.30 | 4.00 | 8.32| 2.75
B0 iiiiiannn 302 |....... 3.68| 6.05| 830| 7.40| 5.18| 5.08| 4.25| 4.00| 3.38| 2.82
;3 S 3.08 [.ceen.n 3.50 |....... 8.70 |..oeee| 5,22 5,00 |....... 8.95 |....... 3.05
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ood Springs, Colo., from January 1 to December

31, 1904.
hoight. Dischargej hﬁ{lgg]ft. Discharge. h(e;iaég]?n Discharge. h(éis‘é‘ft. Discharge:‘ i
Feet. Second-feel. Feet. Seco'n,d-feét. ‘} Feet. Second-feet. Feet. Second-feet.
2. 80 380 3.80 990 4. 70 2, 000 6.20 4, 640
2.90 430 3.90 1,080 4. 80 2,140 6. 40 5,090
3.00 480 4.00 1,180 4.90 2,290 | .6.60 5,580
3.10 530 4.10 1,290 5.00 2,440 6. 80 6, 110
3. 20 580 4.20 1,400 5. 20 2, 740 7.00 6,670
3.30 630. | 4.30 | 1,510 || 5.40 | 3,050 | 7.50 | 8,260
3.40 690 4.40 1, 630 5. 60 3,400 8.00 10, 210
3.50 760 |- 4.50 1, 750 5.80 3,790 8.50 12, 610
3.60 830 4. 60 1, 870 6.00 4, 210 9.00 15, 640
3.70 910

The above table is applicable only for open-channel conditions. It is based upon
27 discharge measurements made during 1900 to 1904, inclusive, and is well defined.
It is the same as the 1903 rating table to 8.00 feet gage height.

Estimated monthly discharge of Grand River at Glenwood Springs, Colo., for 1904.

* [Drainage area, 4,523 square miles.a]

Discharge in second-feet. Run-off.
Month. a’lgng}eieg. Second-feet | por v in
Maximum. | Minimum. Mean. pe;fi g.are inghes‘
January .......... 760 455 539 33,140 0. 119 0. 137
February ......._. 950 455 605 34, 800 .134 14
March............ 1,235 760 911 56, 020 . 201 . 232
April. ... ..... 4,315 774 . 2,201 136, 300 .507 . 566
May..coaeoaoa.... 18, 080 3,084 7,759 477,100 1.72 1.98
June _._.......... 14, 640 8, 757 10,510 625, 400 2.32 2.59
July. oo .... 7,844 2,710 4, 420 271, 800 .977 1.13
August ........... 3, 084 1,774 2,271 139, 600 .502 .b79
September........ 3,084 1, 400 1,781 106, 000 . 394 . 440
October .......... 1,510 1,130 1,323 81, 350 . 293 . 338
November ........ 1,160 Z 854 50, 820 . 189 211
December ......._. 746 355 599 36, 830 .132 .152
The year ... 18, 080 355 2, 822 12, 049, 000 . 624 8.50

aThis area has been revised since the 1903 repor

j. ‘\\ {\/\
&
w@
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GRAND RIVER NEAR PALISADES, COLO.

This station was established April 9, 1902, by John E. Field. It is
located at the iron highway bridge at the pomt where the river enters
Grand Valley, about 2 miles above Palisades. The station is above
all irrigating ditches supplying water to Grand Valley, with the excep-
tion of one pumping plant, which takes about 20 secord-feet from the
river one-fonrth mile above the station. The gage, as originally
installed, was of wire with window weight and located on downstream
side near center of bridge. On April 5, 1904, the old wire gage was
replaced by a new chain gage. Zero on new chain gage is identical
with zero of wire gage. The scale on the inside of the box reads from
11.6 to 22.7 feet. At low water, depth of water at gage is about 12
feet. The length of chain from end of weight to center of marker is
21.27 feet. The gage is read twice daily by E. N. Purly, who is engi-
neer at the Mount Lincoln pumping plant above the bridge. Discharge
measurements are made from the lower side of the single-span bridge
to which the gage is attached. The initial point for soundings is the
edge of the cap stone of masonry abutment of bridge on the left bank.
The channel is straight for 600 feet above and below the station. The
right bank is high and rocky and will not overflow. The left bank is
somewhat lower and will overtlow at extreme high water. Above the
banks the mountains rise rather abruptly on either side. The bed of
the stream is composed of large bowlders, which are covered at low
water with a deposit of mud. During high water this deposit is car-
ried away, and at low water a new deposit forms. The bench mark
is a point on cap stone of the approach abutment on th= right bank of
the river. A circle is cut about the point and clso the letters
“B. M.” The elevation of bench mark is 29.49 fe=t above zero of
gage. '

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Grand River near Palisades, Col., in 1904.

: Area of Mean Gage Dis-
Date. Hydrographer, Width. | Sdotion, velocity. | height. | charge.

Feet. Sq. feet. |Ft. per sec.|  Feet. Sec.-feet.

April6........ R.I.Meeker ......... 145 | 1,199 1.1C | 12.40 1,318
April 26 ... eeando 155 | 1,524 | 2.87| 14.15| 4,367
May28 ... ..|-.... do ... 212 | 2,500 7.82 | 19.15 | 19,560
July 2. |- do ...l 180 | 2,064 5.7¢ | 17.00 | 11,880
August 10 ... ... do ...l 181 | 1,314 1,97 1 13.20 2, 538

September 7 ___|.. ... do ooeei . 180 | 1,394| 2.1¢| 13.50 | 3,041
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Mean daily gage height, in feet, of Grand River near Palisades, Colo., for 1904.

Day. Apr. | May. | June. | July. | Aug. | 82pt. | Oect.
R 12.25 | 15.25 | 19.15| 17.40| 14.15| 14.25 13.10
D e iecaciaaeenneeen 12.20 | 15.10 | 18.70 | 17.10| 13.90 | 1115 13.10
2 PR R 12.25 | 15.10 | 18.40 | 16.85| 13.75 | 14.30 13.10
L R 12,20 | 1505 18,05 16.65) 13.60 ) 14,20 13.00
et eeiaeieceeeereaaeaaa 12.85 | 14.85 | 17.55 | 16.55| 13.55 | 13,95 12.90
Bt i e e 12.50 | 14.65 | 17.10 | 16.30 | 13.50 | 13.60 13.15
R 12.50 | 14.65 | 16.85 | 16.10 | 13.40 | 13.45 13.25
B et eeeieececmeaieaasaeana 12.50 | 15.20 | 17.20 | 16.00 | 13.35 | 13.35 13.15
M 12.45 | 15.25| 17.60 | 15.95 | 13.30.| 13.20 13.156

20 e e e idicieeiiicnete e 12.40 | 15.10 | 17.75 | 15.85 | 13.20| 13.15 13.20
D 12,40 | 15.20 | 17.95| 15.85| 13.10 | 13.00 13.10
B PN 12.55 | 15.70 | 18,45 | 15.85 | 13.10, 13.06 13.10
T 13.00 | 16.80 | 19.00 | 15.75 | 13.20 | 12.95 13.10
D 18.76 | 16.75| 19.10{ 15.60 | 13.30 | 12.90 13.00
B 14.10 | 16,80 | 19.10 ] 15.45| 13.40 | 12,80 13.00
U 14.85 | 16.95| 18.95! 15.30 | 13.45 | 12.70 12.95
D 14.65 | 16.85 | 18.85| 15.20 | 13.40 | 12.80 12.90
. T 14.65 | 16.85 ' 18,90 | 15.05 ) 13.70 | 12.80! 12.80
19 ceinaaoo. P LET TP PPTTPPPEPRE 15.05 | 17.80 | 18.90 | 14.80 | 18.75 | 12,90 12.85
20 e iceecacne s 15.15 | 17.80 | 18.80 | 14.80 | 14.20 | 12.85 12.80
22 N 15.30 | 18.10 | 1%.95 | 14.55| 13.95 | 12.80 12.80
- R 15.35 | 18,45 | 18.75 | 14.45 13.80 | 12.86 12.80
. 2 15.00 | 18.70 | 18.50 | 14.45 13.75 | 13.05 12.80
2 s ieeietiteen eeeeceecaeienaaas 14.55 | 19.60 | 18.25 | 14.35| 13.75 | 13.10 12.80
1T 14.35 | 20.00 | 13.15 | 14.35| 13.55 | 13.00 12.80
2 14.20 | 19,75 | 17.90 | 14.35| 13.40 | 13.15 12.80
b P PP, 14.25 | 19.40 | 17.50 | 14.85 | 13.50 | 13,10 | 12.70
2 SN 4.7 | 19.15| 17.46| 1425 | 13.95| 13.15 12.70
2 i iieieieeeaea 15.80 | 18.90 | 17.45 | 14,10 | 13.85 | 13.10 12.60

18.90 | 17.50 | 14.15| 13.90 | 13.156 12. 60

19.15 ........ 14.30 | 13.75 j........ 12.60

Rating table for Grand River near Palisades, Colo., from January I to December 31, 1904.

h(gi E et. Discharge. h(g?ggtft. Discharge. h(:?ggl?t. Discharge. h(z?gg;ft. Discharge.
Feet. Second-feet. Feet. Second-feet. Fect. Second-feet. Feet. Second-feet.
12. 20 1,320 13.30 2,710 14. 40 4,920 16. 40 10,120
12.30 1,400 13.40 2, 870 14. 60 5,400 16. 60 10, 680
12. 40 1, 500 13.50 3,040 14. 80 5, 880 16. 80 11, 270
12. 50 1, 600 13. 60 3,220 15.00 6, 360 17. 00 11, 870 |
12.60 1,710 13.70 3, 400 15.20 6, 860 17.50 13, 520
12.70 1,830 13. 80 3, 600 15. 40 7, 380 18. 00 15, 460"
12. 80 1, 950 13.90 3, 800 15.60 7, 900 18. 50 17, 540
12. 90 2,090 14, 00 4,020 15. 80 8, 440 19.00 19, 720 ‘
13.00 2,230 14. 10 4, 240 16. 00 9, 000 19.50 22,100 !
13.10 2,390 14. 20 4, 460 16. 20 9, 560 20. 00 24, 800
13.20 2,550 14. 30 4,680

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

It is based upon

discharge measurements made during 1902, 1903, and 1904. It is well defin>d between

gage heights 13.00 and 17.00 feet.

13.00 feet are scattered and uncertain.

gage height.

Measurements between gage heights 12:00.and.

The table has been extended above 17.00 feet
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Estimated wonthly discharge of Grand River near Palisades, Colo., for 1904.

[Drainage area, 8,546 square miles.]

Discharge in second-feet. Run-off,
| Totali R
‘:\ Month. ac?’e»felélt. Second-feet | o 0 o
N c\p, Maximum. | Minimum. Mean. per s%gare in[()zhes.
milie.
L \1\ April............ . 7,640 1,320 3, 906 232, 400 0. 457 0.510
| CMaY ... 24, 800 5,520 | 12,800 | 787,000 |  1.50 1.73
3 ™ June -.o......... 20, 100 11,420 16, 480 980, 600 1.93 2.15
‘& July el 13,170 4,240 7,400 455, 000 . 866 .998
‘,‘ § August ._._....._. 4, 460 2,390 3, 242 199, 300 . 379 . 437
;! Y  September........ 4,680 | 1,830 | 2,654 157,900 311|347
\W\\ October ...... ... 2,630 1,710 2,141 131, 600 . 251 . 289
\
Theperiod..|- ... .. | oo 2,944,000 | oeoeiciii]anaaanas

FRASER RIVER NEAR COULTER, COLO.

This station was established July 28, 1904, by M.-C. Hinderlider. Tt
1s located at the wagon bridge on the main road between Coulter and
Grand Lake, Colo., and about 3 miles above the mouth of Fraser
River. A plain staff gage, graduated to feet and tenths, is spiked
vertically to the downstream inner edge of the first pier from the left
bank. The gage reads from 2 to 10.8 feet, the 2-foot mark resting on
the bed of the stream. It is read twice each day by J. N. Ostrander.
Discharge measurements are made from the downstream side of the
three-span bridge to which the gage is attached, and which is numbered
on the hand rail every 2 feet from zero to 81 feet. The initial point
for soundings is immediately over the inner face of the left abutment
and marked ‘‘zero” on the downstream hand rail. The channel is
straight for about 100 feet above, and curved for about 100 feet below
the station. The current is medium above and swift below the meas-
uring section. The right bank is about 2 feet high, covered with wil-
lows, and overflows at very high stages. The left bank above the
station is a high abrupt mesa. Below the station is a 6-foot mesa for
about 50 feet, then a low, brush-covered flat which is overflowed at high
stages. The bed of the stream is composed of smooth cobblestones,
and the cross section is fairly uniform, clean, and permnent. There is
one channel at all stages, broken by two crib piers. A small and tem-
porary dam a portion of the way across the stream, 37 feet below the
bridge, may affect the gage readings at times if changed. Bench mark
No. 1 is a nail in the top of a white pine stake driven into the left
bank about 30 feet southeast of the left end of the bridge, projecting
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about 6 inches above the surface of the ground, and marked *“U. S. G.
S. B. M.” Its elevation is 13.12 feet above the zero of the gage.
Bench mark No. 2 was established October 6, 1904. It is a cross cut
on the top of the foundation stone at the southeast corner of the resi-
dence of the observer. The stone i# marked ‘““U. S. B. I1.” on the
east face. The elevation of the bench mark is 18.09 feet above the
zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Fraser River near Coulter, Colo., in 1804.

Date. Hydrographer. Width. :gﬁ?ogf' vgfggi‘%y, h(e}i‘;e‘.. clgjge.

Feet. Sq. feet. |Ft. per sec.| Feet. Sec.-feet.
July 28._...... W.A.Lamb.......... 73 129 2.22 5. 04 286
August14.. ... |..__. 13 s Y, 72 107 1.61 4.88 172
August31... ... ... do. e 70 108 1.53.| 4.85 165
October 6.._.._|..... do. oL 69 90 1.11 4,63 100

Mean daily gage height, in feet, of Fraser River near Couller, Colo., for 1904.

Day. July. | Aug. | Sept. | Oct. Day. July. | Aug. | Sept. Oct.

4.95 5.25 4.65
4.90 5.20 4.60
4.90 5.00 4.60
4.90 4.92 4.65
4.85 4.88 1.65
4,85 4.85 4.65
4.80 4 80 4.60
4.82 4.80 4.60
4.85 4.75 4.60
4.80 4.76 4.60

4.82 4.82 4.58
5.20 4.75 4.55
4.98 4,70 | «4.50
4.9 4.70 4.50
4.92 4.75 4.60
4.92 4.70 4.60
4.88 4.70 4.60
4.80 4,70 4.62
4.75 4.70 4.56
4,85 4.70 4.50

4.75 4.75 4,60 || 27 . 4.85 4.66 4.45
4.80 4.70 4.65 5.00 4.92 4.60 4.35
4.95 4.70 4.65 5,02 4,80 4,70 4.35
1.88 4.70 4.60 || 30...coeniiinanns 5.056 4.82 4.65 4.85
4.t8 4,65 4.60 || 31.eeneenninnaoa 4,95 4.82 | .oaeeens 4,35

4.85 4.90 4.60

alece conditions, Uctober 19 to end of year.
1RR 133—05——10
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Rating table for Fraser River near Coulter, Colo., from July 28 to December 31, 1904.

(‘Qge Gage N Gage ; Gage ;
height, | Discharge. || neighy, | Discharge. || pejghy | Discharge. || oighy, | Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

1.35 52 | 4.60 91 | 4.85 165 || £.10 310
1,40 59 | 4.65 102 || 4.90 188 || 5.15 400
4.45 66 | .70 114 || 4.95 215 || £.20 £70
4.50 73 || 475 - 128 | 5.00 248 | £.2 550
4.55 81 | 4.80 145 | 5.05 290

The above table is applicable only for open-channel conditions. It is based upon
4 discharge measurements made during 1904. It is well defined between gage heights
4.65 feet and 5.05 feet. The table has been extended beyond theze limits.

Estimated monthly discharge of Fraser River near Coulter, Colo., for 1904.

Discharge in second-fest.
Month. arlc‘ggff]eiel:;.
Maximum. | Minimum. Mean.
July 28-81. . i aaaas 290 215 254 2,015
August - .. il ) 470, 128 181 11,130
September. ... e e 550 91 158 9, 402
October® . . ..... 102 52 84.9 5, 220

aQctober 19-31 rating table applied as for open channel.
WILLIAMS FORK NEAR HOT SULPHUR SPRINGS, COLO.

This station was established July 25, 1904, by M. C. Hinderlider.
It is located at a wagon bridge on the ranch of F. A. Field, about 9
miles west of Hot Sulphur Springs, Colo., and about tt= same distance
above the mouth of the river. A plain staff gage, graduated to feet
and tenths from 2 feet, which is on the bed of the stream, to 8 feet,
is'fastened vertically to the downstream end of the middle crib pier.
It is read twice each day by F. A. Field. Discharge measurements
are made from the downstream side of the two-span bridge to which
the gage is attached. The initial point for soundings is a 60-penny
nail driven into the top of the left end of the dovnstream guard
rail of the bridge, immediately over the inside face of the abutment.
Sounding points are marked every 2 feet by nails on the downstream
guard rail. The channel is straight for about 100 feet above and
below the station. The current is very swift and somewhat rough
above, and swift and fairly smooth below the section. The right bank
is a low gravel bar, lined with willows, and overflows at very high
stages. The left bank is level pasture lands, about 4 feet high, and is
not liable to overflow. The bed of the stream is comvosed of small
and medium sized bowlders, and is permanent. The rriddle pier may
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slightly affect the measurements at high stages. The bench mark is a
60-penny nail driven into the south face of a small white pine tree
standing on the left bank of the river, 30 feet north of tl'~» west end
of the bridge. Its elevation is 6.03 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Williams Fork near Hot Sulphur Springs, Co'o., in 1904.

Area of Mean Gege Dis-
Date. Hydrographer. Width. section. | veloeity.| height. | charge.

Feet. Sq. feet. |Ft.persec.| Feet. Sec.-feet.

July 25.....__. W. A Lamb....._... 54 78 3.41 3.95 266
August13.__.._|.._.. < L R 50 70 2.13 3.69 149
August30.._... .| .._. do ....loo.i... 50 66 2.09 3.66 138
October 7...._.|..... do ceoiiiiilL. 48 58 1.69 3.45 98

Mean daily gage height, in feet, of Williams Fork near Hot Sulphur Svorings, Colo.,

Jfor 1904.

Day. July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. Oct.
) 3.71 3.70 330 | I i PR P 3.56 3.52 '3.35
) P 3.74 3.66 341} 18, i ieaas 3.65 3.50 3.30
2 3.71 3.62 340 [ 19c. oo eeaaaas 3.62 3.51 3.28
L R RN 3.70 3.56 1 ) P P 3.56 3.48 3.36
3 Y PR 3.69 3.6b 3.30 ] 2L 3.60 3.50 3.36
[ R PO 3.67 3.54 .88 || 220 i e, 3.56 3.50 3.38
R PR 3.64 3.54 3.40 [ 23. ... et 3.56 3.50 3.82
- R . 3.69 3.54 3,40 || 24u i 3.54 3.50 3.82
) 3.66 3.52 341 || 26 et 3.95 3.54 3.48 3.4

R PR 3.54 2.50 3.40 || 26......cuiaiann. 3.90 3.59 3.48 3.26
S I 3.56 3.50 3.39 || 270 iiiiiiaaaas 3.88 3.56 3.47 3.25
12 teeieens] 3.58 3.49 3.40 |{ 280 et 3.86 3.60 3.43 3.28
1 3.57 3.48 3.40 || 29, .. iiiiliint 3.87 3.55 3.42 3.38
L RN 3.66 3.48 3.86 || 80 .cinnanann 3.85 3.56 3.44 3.32
b £ T I, 3.56 3.46 3.40 || 81.....eoiieiaaa| 3B.80 % S PO 3.25
;PO IO 3.56 3.44 3.38

Rating table for Williams Fork near Hot Sulphur Springs, Colo., from July 25 to
December 31, 1904.

Gage ; Gage : Gage ; Gage
height. Discharge. height. Discharge. heiggm‘ Discharge. height. Discharge.

Feet. Second-fect. Feet. Second-feet. Feet. Second-fect. Feet. Second-feet.
3.26 70 3.45 98 3.65 137 3.85 206

3.30 76 3.50 107 3.70 150 3.90 234
3.35 83 3.55 116 3.75 165 3.95 266
3.40 90 3.60 126 3.80 183

The above table is applicable only for open-channel conditions. It i+ based upon
4 discharge measurements made during 1904. It is well defined between gage heights
3.45 feet and 3.95 feet. The table has been extended below gage height 3.45 feet.
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Estimated monthly discharge of Williams Fork near Hot Sulphur Springs, Colo., for 1904.

Discharge in second-feet.
ot | e
Maximum, | Minimum. Mean.
July 25-81 e 266 183 220 3,065
August ... 172 114 129 7,932
September. _ ... ... .o..... 150 93 109 6,486
October ..o e 98 69 84 5,165

TROUBLESOME RIVER AT TROUBLESOME, COI.O.

This station was established July 22, 1904, by M. C. Hinderlider.
It is located about 100 yards below the highway bridge at Trouble-
some, Colo. The gage is an inclined plain staff, gradusted to feet and
tenths, vertically from 0.8 to 5.8 feet, securely fastened to stakes driven
into the left hank and bed of the stream. One vertical foot equals
1.525 feet on the slope. The gage is read twice each day by Mrs. Eva
Becker. Discharge measurements are made at almost all stages of
flow by wading at or near the gage. At exceedingly high stages they
may be made from the two-span bridge abhout 100 yards above the
gage rod. The initial point for soundings is the west face of the stake
driven into the top of the left bank, and to which the gage rod is
fastened. The channel is straight for about 50 feet ahove and for 150
feet below the station. The current is of moderate velocity and uni-
form. The right bank is about 8 feet high, lined with a heavy growth
of willows, and is not subject to overflow. The left bwnk is precipi-
tous, about 4 feet high, and is a level meadow which does not over-
flow. The bed of the stream is composed of small cobblestones and
gravel, and is clean, uniform, and stable. There is bt one channel
at all stages, the depths varying from 1 to 4 feet. There are noadverse
conditions except at extremely high stages, when measnrements must
be made from the highway bridge, which is a poor place owing to poor
cross section, bridge abutments, and temporary dam a few feet above.
Bench mark No. 1 is a 10-penny nail driven into the top of the stake
on the left bank, to which the gage rod is fastened. Its elevation is
5.83 feet above the zero of the gage. Bench mark No. 2 is the center
of a cross painted with black paint on the bottom log near the south-
east corner of the ohserver’s house, and marked “U. S. B. M.” Its
elevation is 16.08 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Troublesome River at Troublesome, Colo., in 1904.
Date. - Hydrographer. Width. sazi?ogf Vggélilzy. hg?zglft. chlx)zir%g'e.
Feet, Sq. feet. | Ft.persec.| Feet. See.-feet.
July22......_. Hinderlider and Lamb a7 23 0.91 2.01 21
August13._.... W. A. Lamb.___.___. 24 21 .76 1.93 16
August30......| ... do ...o..oil.. 28 24 1.12 .07 27
October 7_._._.|._._. do ..o..oo... 26 25 1.08 2.02 27

Mean daily gage height, in feet, of Troublesome River at Troublesome, Colo., for 1904.

Day. July. | Aug. | Sept. Oct. Day. ‘ July. | Aug. | Sept. Oct.
al,95 | 220 2.00 2,00 1.95 2.00
a1,95| 220| 200 210 1.95 2.00
al.90| 210 2.00 2,10 2.00 1.98
al.90| 2.05|. 2.02 250 | 2.00 1.95
al,90| 2.00| 2.00 2,10 | 2.00 2.00
a1.90| 2.00| 200 210 2.00| 200

1.90 | 2,00 2.00 | 200 200 200
1.90| 2.00| 2.00] 2,00 2.00| 200
1.90| 2.00| 2.00] 2.05 | 2.00 2,00
190 | 2.00| 2.10 ] 210 | 2.00 1.95
1.90 | 2.00] 205 2,10 2.00 1.95
2,00 | @200 | 2.00 ] : 2.9 | 2.00 1.95
.90 | 2.00 | 2.00 2.15 | 2.00 1.9
.90 | 2,00 =200 2,10 | 2.00 1.90
2,00 1.95| 2.00 2,00 |..o...n. 1.95
2.00 | 1.95| 2.00 ‘

|
a Estimated.

Rating table for Troublesome River at Troublesome, (olo., from July 22 to December 31, 1904.

nenke | Discharge. | h‘e}fgg}ft' Discharge, ; ponge. | Discharge. h%“gghet. Discharge.
Feet. Second-feet. ‘ Feet. Second-feet. | Feet. Neecond-feet. | Feet. Second-feet.
1. 90 14 2.10 30 2.25 48 || 2.40 74
1.95 17 2.15 35 2.30 55 2.45 86
2.00 21 2.20 41 2.35 64 2. 50 100
2.05 25

The above table is applicable only for open-channel conditions.
3 discharge measurements made during 1904, between gage heights 1.93 feet and
2.07 feet, and on an extension from 2.07 to 2.50 based on logarithmic curve.

It is based upon
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Estimated monthly discharge of Troublesome River at Troublesome, Colo., for 1904.

Discharge in second-feet.
Month. arrc*(;g-afleiel:.
Maximum. | Minimum., Mean.
July 23-31 .. . 30 15 20.7 375
August - o 100 14 24,3 1,494
September. ... ... ... ... 41 17 22.2 1,321
October . ..o -30 14 20.4 1, 255

MUDDY RIVER NEAR KREMMLING, COLO.

This station was established July 24, 1904, by M. C. Hinderlider.
It is located at the wagon bridge about one-eighth mile southwest of
Kremmling, Colo., and about 2 miles above the junction of Muddy
River with Grand River. A plain staff gage, graduated to feet and
tenths, is attached vertically to the lower left corner of the middle
crib pier of the bridge. The gage reads from 2 to 14 feet, the 2-foot

-mark resting on the bed of the stream. It is read twice each day by
E. A. Magee. Discharge measurements are made during high water
from the downstream side of the two-span highway bridge to which
the gage is attached, and at ordinary and low stages by wading near
the gage. The initial point for soundings is a 10-penny nail driven in
the downstream hand rail over the north face of the left abutment.
The hand rail is marked from 0 to 58 feet with nails driven in flush.
The channel is curved for about 100 feet above and straight for 50 feet
below the station. The current is sluggish. The right bank is clean
and almost perpendicular. Itisabout 10 feet high below,and8 feet high
above the station. The left bank below the bridge slopes at an angle
of about 45°, is 10 feet high, and lined with willows. Above the
bridge it is irregalar, about 8 feet high, and is overflowed at very
high water out for 50 to 100 feet. Both banks are meadow or pasture
lands. The bed of the stream is composed of mud, viith some sand
and a few loose rock washed from the riprap about the south abut-
ment. It is clean, but shifting. There is one channel broken by the
middle pier. The tortuous nature of the channel, unstable bed, and
middle pier of the bridge are conditions which may affect the measure-
ments. The bench mark is a 60-penny spike driven horizontally into
the west face of the left end of the downstream hridge stringer, over
the left abutment. Its elevation is 18.65 feet above t“e zero of the
gage. ‘

The observations at this station during 1904 have been made under

the direction of M. C. Hinderlider, district hydrographar.
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Discharge measurements of Muddy River near Kremmling, Colo., in 1904.

Date. Hydrographer. Width. éAercEtHilo?lf. vévllggilt}y. h(é?ghet chl?ai .e.‘

Feet. Sgq. feet. |Ft. per sec.| Feet. Seg.-feet.

August13.__... W. A. Lamb......... ] 5| 1.20| 480/| . ,6
August30......|..... do eeoiimaaaa. 35 21 1.29 4.75.| .27
October 7......|..... do ... 16 15 .80 4.331.. 12

Mean daily gage height, in feet, of Muddy River near Kremmling, Colo., for 1904.

P

Day. July. | Aung. | Sept. Oct. Day. July. | Aug. | Sept. | Oct.

S DR MR 4250 488 | 445 || 17ueieiiiiii e 430 | 43| 4.4
- UUTRURTURTY I 498 492 445 || 18eneieee el 450 | 4457 442
: SUURRRR RN 425 490 450 |19, ..oiiiiileennn. 450 | 4.52] 4.48
KSR OR 420 | 482 442 (|20 ... 450 | 4.50] 4.5
S ISR 422 470 440 || 2., 1 P 465 442 | 452
(ST ST 422 4700 435 || 220, 450 4.38| 4.4
ST S 420 4551 440 | Bl 450 | 4.40| 4.40
- SRR R 420 435 450 | 24 iiiiit e, 450 4.48] 4.4
- YRRUUUUUR I £92] 430 450 | 2eeereeeeenn... 430 442 4.45| 440
100 emeieeeaenefoennans L2 4| 4w 2. s 4.25| 440 440| 442
[ G S 420 4.25| 458 27......o..o... 425 440 4.55| 4.42
120 4.25 | 4.2 460 (] 28eeinininannnn. 4922 480 | 4.58| 440
1T SR DR 4.28 | 420 455 (| 29 .iiinenin.n. 430 470 452] 440
) E TSR SR 4.20| 4.28| 448 || 80.e.iiiiinin.. 4,95 4.75| 4.48] 4.85
TSN ORI 4.20| 4200 44281 4.281 4.80 |........ 4.30
[T PR 420 4.20| 440

BLUE RIVER NEAR KREMMLING, COLO.

This station was established July 21, 1904, by M. C. Hinderlider.
It is located at the State highway bridge on the road between Kremm-
ling and Dillon, Colo., distant from the two towns 22 and 20 miles,
respectively. The station is below the mouth of all tributaries of any
importance. A plain staff gage, graduated to feet and tenths,-is
attached vertically to the west face of the middle masonry pier néar
the downstream end. The gage reads' from 2 to 11 feet, the 2-foot
mark resting on the bed of the stream. It is read daily by Miss
Kathryn Sexton. Discharge measurements are made from the down-
stream side of the two-span iron bridge to which the gage is attached.
The initial point for soundings is a 40-penny nail driven intc the down-
stream guard rail at the left end of the bridge immediately over the
east face of the left abutment. It is marked zero, and the kridge floor
is marked and numbered each 5 feet from zero to 167.7 feet. The
channel is straight for about 400 feet above and 200 feet below the
station, and the current is very swift and rough. Both banks are
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lined with willows and are not subject to overflow. The bed of the
stream is rough, there being several howlders of considerable size
which break the current. Otherwise it is clean and stable. There is
one channel at all stages broken by the middle pier of the bridge.
Owing to the roughness of the bed, the station is not & good one, but
it is the only available point where an observer can be obtained. Bench
mark No. 1 is a cross cut in the top of the second step from the top
of the downstream wing of the left abutment. It is painted black and
marked ¢“U. S. B. M.” Its elevation is 9.036 feet above the zero of
the gage. Bench mark No. 2 is a'60-penny spike driver vertically into
the west end of block to which the pulley is fastened. Its elevation is
11.68 feet ahove the zero of the gage.

On August 28, 1904, a regulation chain gage was established by
W. A. Lamb to replace the wooden gage, the elevation of the datum
of the two gages heing the same.

The observations at this station during 1904 have be~n made under
the direction of M. C. Hinderlider, district hydrograpl or.

- Discharge measurements of Blue River near Kremmling, Colo., in 1904.

Date. l Hydrographer. width, | Aren of | ety neient. | eharge.

Feet, Sq. feet. |Ft. per sec.i Feet, Sec.-feet,
July 21._...... | WA Lamb ... 160 21| .70 1 3.10 | 1,003
August 12 ... EEPe do ceoiiiiiiiaas 158 220 2.93 | 2.80 644
Augast 28 | _do o 160 243| 3.63' 3.03 881
October 8. ..... e A0 oo 154 | 134 249 2.40 334

J |

Mean daily gage height, in feet, of Blue River newr Kremmling, Colo., for 1904.

Day. July. | Aug. Sept. Oct. Day. July. | Aug. | Sept. Oct.

2,90 2.8 | 2.5
2,90 2.90 | 2.46
2,85 2.90 | 2.40
2.85 2.70 | 2.40
2,86 2,66 |° 2.40
2.85 2.50 | 2.40
2,80 2.48 | 2.45
2.80 2.45 | 2.40
2.80 2,40 | 2.50
2.75 2,45 | 2.50
2,75 2,35 2.40
2.86 2045 | 2.40

295 | 250 2,40
3.20{ 2.55 2,40
3.20 | 2.50 2,35
3.00 | 2.30 2,40
2,90 | 2.35 2.40
3.00| 240 240
2.90 | 2.40 2,35
2.85 | 2.60 2.30
2.80 | 2.45 2.30
2,80 2.58 2.30
2,95 2.60 2.30
2,95 | 2.55 2.30
2,90 |  2.40| 2.40 2.60 | 2.50 2.30
3.00| 2.40| 2.40 2.76 | 2.50 2.25
3.05| 2.30| 2.40([31............... 2,98 | 280 [o....... 2,25
2,90 | 250 | 2.40
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Rating table for Blue River near Kremmling, Colo., from July 22 to Decemnber 31, 1904.

h(e;i&ggkft. Discharge. hgiagglft. Discharge. hg{ﬁ]et. Discharge. hgi&g et. Discharge.
Feet. Second-feet. Feel. Second-feet. Feet. 'l Second-feet. Feet. Second-feel.
2.20 240 2.45 365 2170 545 2.95 785
2.25 260 2.50 400 2.75 585 3. 00 850
2.30 280 2.565 435 2.80 625 3.10 1, 000
2.35 305 2. 60 470 2. 85 670 3.20 1,185
2.40 335 2.65 505 2.90 725

The ahove table is applicable only for open-channel conditions. It iv based upon
4 discharge measurements made during 1904 and is fairly well defined.

Estimated monthly discharge of Blue River near Kremmling, Colo., for 1904.

Discharge in second-feet.
Month. | a?;(;g;gélt.

Maximum. | Minimum. Mean. }

|
July 22-81 . oo 1,185 824 999 19, 820
August ..o iiieaioa. 1,185 470 727 44, 700
September.. ... ... li.ii.... 725 280 411 24, 460
October .. .. il 435 260 327 20, 110

TENMILE CREEK NEAR KOKOMO, COLO.

This station was established April 2, 1904, by R. 1. Meeker, and is
located at the wagon bridge at Admiral mine, 8 miles below Kokomo,
Colo. This station replaces the station established by F. Cogswell at
Uneva Lake, 2 miles below, on September 25, 1903. The station was
changed on account of poor conditions at Uneva Lake. Tl = drainage
basin embraces an entirely mountainous area of 69 square miles.
These mountains are very steep and vocky. The slopes in a consid-
erable portion of this area have no soil formation whatever. This
harren area is partly above timber line, but in many pleces below.
The greater portion of run-off, perhaps 90 per cent, is from melting
snows - which fall from September to May.

The gage is a vertical 1 by 4 inch board nailed to the down+~tream side
of the first pier from the left end of the bridge, and is graduated from
zero to 4 feet in feet, tenths, and fiftieths; -from 4 to 5.5 feet in feet and
tenths. It is read twice each day by Don McFadgen. Discharge
measurements are made at high water from the downstre~m side of
the bridge, to which the gage is attached. The initial point for sound-
ings is the left end of the bridge on the downstream side at the abut-
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ment. Discharge measurements are made at low water by wading.
The channel is straight for about 150 feet above and for 800 feet below
the station. The current is sluggish at low water. Both banks are
low, but are not subject to overflow. The right bank is covered with
brush. The left bank is rocky, with scattered brush slong the edge.
There is one channel at high and several channels at low water. The
bed of stream is of shifting sand.

The regulation of the flow of water into the Admirrl mine power
line at dam 600 feet below the station will interfere slightly with the
gage heights. The bench mark is a circular hole cut in the top of a
large boulder 80 feet downstream from the gage rod end just to the
left of the Denver and Rio Grande Railway tracks. Its elevation is
9.66 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Tenmile Creek near Kokomo, Colo , in 1904.

Date. Hydrographer. width, | Gre ol | e | nent. | charge.

Feet, Sq. feet. |Ft.per sec.!  Feet. Sec.-feet.
April2e¢__ ___.} R. 1. Meeker......... 8 10 1.00 0.97 10
T April 23 .. ...|..... dO e, 46 53| 1.53 L.55 81
May31........|-.... 1 Y, 73 220 2.37 3.57 522
June29..__....|..... do i 67 142 1.78 2. 44 250
Augusth. ... ... do oL 38 54 1.44 1.18 78
September 3 .._i..... s O RN 36 47 1.34 1.00 63
November 50__|.__.. do e 7 2.29 .54 16

a By wading.

b Measurement made in flume, and includes 8.5 second-feet lowing in old channel.
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Mean daily gage height, in feet, of Tenmile Creek near Kokomo, Colo., for 1904.

n ;

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
098] 1.83| 8.49| 2.48] 1.19] 1.25] 0.8 0.60
1.00| 1.68| a8.10| 2.34| 1.25] 111 .78 .64
96| 170! 28 |-228| 1.22] L04 .78 .62
92| 1.46| 2.36] 2.15| 1.24 .94 .77 .60
.90 | 1.26| 2.33| 214| 116 .80 | a.80 .55
.85 | 1.30| 2.53| 2.08| 1.18 91| a.80 .55
.85 | 1,48 2.04| 215 1.16 .88 .80 .50
.94 1.8 3.26| 2.08( 115 .81 .80 .50
98| 133! s00| 2.10| 1.12| .8 8| 4
.87 1.40| 3.28| =2.00| 1.10 .80 .76 .45
58| L74) 3.95] 2.00| 1.16 .79 .73 .45
621 2,04 408 L9| 1.18 .74 .73 45
.70 | 2.35| 42| 1.96| 1.18 74 .74 A5
70| 2.04| 3.68| 18| 1.26 2 45
.76 228 3.70| 1.8 | 1.29 T4 .72 45
L90 | 2011| 3.68| 1.95| 1.30| 1.04 68| .45
1.40| 2.50| 351| 1.8 1.31 .90 .68 .
1.95; 3.06) 335 165, LT .85 .68 .45
1,801 3.8 | 3.65| 'L.60| 1.39 .80 .72 45
2,04 [ 411 3.36| 1.59| 1.16 .80 .70 .45
1.89 | 3.91| 3.23| 158 1.28 .82 .70
1.70 | 439 3.17| 1.49| 1.24 .79 .70
1.5 | 512 307 L46| 1.12 .80 .70 |..
1.3 | 516 28| 154 L11 .78 68 [eennnn
1.28| 4.18| 264! L55| 1.11 .76 (V)
.22 3.7 261 Ld40| L11 .76 3 .
1.63| 3.72] 2.64| 1.3¢| 1.80 .74 N7 PO

187 840 2.78( 181 1.40 N B3 T
1.76 | 4.45| 2.84| 1.41| al.20 12| @0 ...
1.84| 409 2.8 | 1.34| 1,10 .96 70 IO
........ 3.80 |.ceeon) L19) LO0J........ BB |i.....

a Estimated.

Rating table for Tenmile Creek near Kokomo, Colo., from March 6 to May 17, 1904.

hGeiSng}ft. Discharge. h(iiégglft. Discharge. h(g?gg}?t. Discharge, hg?gﬁt. Discharge.

Feet. Second-feet. Feet. Second-feel. Feet. Second-feet. Feet. Second-feet.
0. 60 1 1.05 16 1.50 73 1.90 140
.65 1 1.10 21 1.55 81 1.95 150
.70 2 1.15 27 1.60 89 2.00 160
.75 2 1.20 33 1.65 97 2.10 180
.80 3 | 1.25 39 || 1.70 105 || 2.20 200
.85 4 1.30 45 1.75 113 2.30 220
.90 6 1.35 - b2 1.80 122 2.40 240
.95 9 || 1.40 59 | 1.85 181 || 2.50 260

1.00 ’ 12 1.45 66

The above table is applicable only for open-channel conditions. It is based upon
4 diseharge measurements made during 1904. 1t is not well defined.
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Rating table for Temmnile Creek near Kokomo, Colo., from May 18 to December 31, 1904.

h(giagg}ft. Discharge, h(g?gglr?t. Discharge. h((}e?gglft. Discharge. hGe?gg}ft. Discharge.
Feet. | Second-feet. ||  Feet. ‘ Second-feet. | Feet, Secondfeel. ‘: Feet. Second-feet.
0.45 10 || 1.45 | 106 | 245 250 | 3.45 189
.50 14 | 1.50 11 | 2.50 260 | 3.50 503
.55 18 1.55 116 2.5H 270 3.60 531
. 60 22 1. 60 121 2. 60 280 3.70 560
.65 26 1.65 126 || 2.65 290 3. 80 590
70 31 1.70 131 2.70 301 3.90 620
75 36 1.75 136 2.75 312 4.00 650
.80 41 1.80 142 2. 80 323 4.10 680
85 46 1.85 149 2.8h 335 4.20 710
.90 51 1.90 156 2.90 347 4.30 745
L9 56 1.95 164 2.95 359 +.40 780
1.00 i 61 2.00 172 3.00 371 4. 50 815
1.05 66 2.05 180 3.05 384 || 4.60 850
1.10 71 2.10 188 3.10 397 || +.70 885
1.15 76 2.15 196 3.15 410 . } 4. 80 920
1.20 81 2.20 204 3.20 423 ‘ 4: 90 955
1.25 86 2.25 213 3.25 436 F.00 995
1.30 91 2.30 2922 3.30 49 ' 510 1,036
1.35 96 2.35 231 3.35 462 £.20 1,075
1.40 101 2. 40 240 3.40 475

The above table is applicable only for open-channel conditions. It is based upon
5 discharge measurements made during 1904, and is fairly defined. It has been
extended above gage height 3.60 feet.

Estimated monthly discharge of Tewmile Creek near Kokomo, Colo., for 1904.
|

|
! Discharge in second-feet. !
1
|
|

= — otk
Maximmum, | Minimum, i Mean.

March 6-31 .. ..o, ’ 16 | 53 273
APEIl - oo . 168 1, 50.4 3,000
MAY - e oo e 1,059 10| 374 23,000
June ... ‘ 710 227 ‘ 121 25, 050
July oo j 256 80| 149 9,161
August ... ... 135 61 ’ 82.6 5,079
September -« oL [ 86 32,  45.6 2,714
October ..o eaaan ' 41 18 33.3 2, 047
November1-20.... .. ... .. ... ....._._.. ‘l 25 1 10 ; 13.8 547

Theperiod. ... .. ... ........ ' __________ i ......... i _________ 70, 870
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GUNNISON RIVER NEAR CIMARRON, COLO.

This station was established September 18, 1903, by W. 17. Sammis.
It is located just above the Denver and Rio Grande Railroad bridge,
about 1 mile from Cimarron, Colo., and about 1,000 feet above the
mouth of Cimarron River. The chain gage is located on the upstream
side of the railroad bridge near the center of the stream and about 100
feet below the gaging section. The gage reads from zero to 20 feet with
two markers, the second marker being used above 10 feet gage heights.
The length of chain from end of weight to center of first marker is 56.06
feet. The second marker is 46.06 feet from end of weight. The gage is
read twice each day by G. C. Gates. Discharge measurements are made
by means of a cable and car. A stay line is stretched across the river
about 50 feet ahove the cable for the careful manipulation of the meter,
as the velocity at the section is usually above 4 feet in the center of the
stream. The bench mark is the top of southeast corner capstone of east
masonry abutment of the Denver and Rio Grande Railroad bridge. A
line is cut across the corner of the capstone to indicate the bench mark.
The elevation of the bench mark is 56.52 feet above the zero of the gage.
The right end of the cable is directly under the end of the bridge on the
right bank. The initial point for soundings is the face of the rock cliff
at left side of the stream. Distances are marked on a tagged wire above
the cable. The channel is straight for 1,000 feet above, and 300 feet
below the station. The current has a rapid velocity at the gaging section
which increases about 200 feet below. Both banks are steep moun-
tain slopes and will not overflow. There is one channel at all stages.
The bed of the stream is composed of granite howlders at sides and.
cobblestones and gravel between, and is not subject to change.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

i 27 TURNISY i 1 Cimarro ., i 4.
Discharge measurements on Gunnison River near Cimarron, Colo., ir. 1904

Date. Hydrographer. Width. | S0on | velectiy. | heiph, | change.

1904. Feet. Sq. feet. | Ft. per sec.| Feet. See.-feet.
April 8 ... ... L. E. Foster ......... 92 245 2.30 4.10 564
Aprit 26 ... ... McConnell and Foster 95 474 4.26 7.10 2,018
May6......_.. R. I. Meeker__. ... _... 90 412 3.67 6 40 1,514
May 24.._..._. L. E. Foster ......... 135 1,119 6.20 | 12 40 6, 940
June6._..__.__. R. I. Meeker......... 80 511 4.76 7.95 | 2,435
Junel7........ L. E. Foster ......... 85| - 632| b5.65| 9.45| 3,569
June28.. ... .. .... do .ooooi.. 85 488 4.22 7.45 2, 060
July 8......... R. I. Meeker....__._. 90 344 3.53 6.00 1,214
July 20...._... L. E. Foster ......... 90 254 3.05 5 00 775
August1._...__|..... do - o.... 80 309 3.40 5.70 1,050
August 13..___. R. 1. Meeker._....... 94 373 3.37 6 25 ‘ 1, 258
September 2 . __| L. E. Foster ......... 90 401 3.56 6 58 | | 1,427
September 14 __| R. I. Meeker...._._.. 75 246 | 2.63| 4.60| , 648
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Mean daily gage height, in feet, of Gunnison River near Cimarron, Colo., for 1904.

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct.e | Nov.a | Dec.a
4.00 3.80 7.20 9.90 6.95 5.75 6. 65 6.10 4.15 3.80
4,00 4.00 6.90 9.95 6.95 5.75 6.50 5.92 4.42 4.06
3.95 4,00 6.56 9.60 | 6.60 5.85 6.25 5,52 4.50 4.20
4,00 1.10 6. 50 8.85 6.55 5.95 6.05 5.45 4.55 4,10
3.90 4.10 6.50 8,30 6.30 6.00 5.70 5.25 4.48 |........
3.90 4.00 6.40 7.95 |* 6.05 6.25 5.45 5.60
4.15 4.10 6.45 8.15 6.05 6.45 5,10 6.35
4.20 4.10 6.75 8.25 6.05 5.65 5.10 6.10
4.25 4.10 7.00 8.55 5.85 5.56 4.95 6. 48
4.30 4.50 7.20 8.80 5,75 5.40 4,90 6.45
4.30 4.56 7.40 8.80 5.60 5.56 4.73 6.20
4.30 5.26 7.85 8.50 5,45 5.60 4.65 5.95
4.30 6.05 9.10 8.90 5.40 5.65 4.67 5.82
4.30 6.70 9.90 9.50 5.30 5.70 4.70 5.80
4,20 7.30 9.65 9.75 5.35 5.85 4.58 5.70
4.20 7.40 9.40 9.95 5.55 5.80 4,48 5.56
4.10 7.70 9.60 9.75 5.40 5.93 4.48 5.50
4.00 8.05 9.65 9.20 5.25 6.63 4,50 5.40
4.00 8,40 9.85 8.90 5.06 6.55 4.42 5.00
4.00 8.10 9.85 8.50 4.95 6.10 4.35 5.00
4.00 7.80 9.85 8.20 4.85 5.80 4.85 5.00
4.00 6.70 | 10.80 7.95 4.7 5.80 4.55 5.10
3.90 6.40 | 11.30 7.60 4.70 5.60 4.70 5.06
3.90 6.40 | 12,25 7.55 4.80 5.95 4,98 5.10
3.80 6.30 | 11.85 7.50 4.80 6.25 4,90 4,98
3.80 6.75 | 12,15 7.50 4.80 6.25 4.80 4.90
3.80 7.70 | 11.15 7.56 4.80 6.10 4.75 4.75
3.70 7.80 | 10.55 7.40 4.65 6.15 4,78 4.70
3.70 7.70 | 10.00 7.35 5.05 6.00 4,80 4.66
3.70 7.60 [ 10.00 7.25 5.65 6.15 5. 50 4.62
3.70 |ueennnn 10.00 |........ 5.90 6.00 |........ 4.50

aJce conditions October 19 to December 31,

Rating table for Gunnison River near Cimarron, Colo., from January I tc December 31, 1904.

h(é?gg}ft. Discharge. J h(g?gghet. Discharge. h(e}i%gﬁ. Discharge. J hf%ﬁ. Discharge.
Feet. Second-feet. ‘ Feet. Second-feet. Feet. Second-feet. : Feel. Second-feet.
3.70 410 4. 70 685 5.80 1,070 7.80 2, 280
3. 80 430 4. 80 715 6. 00 1,170 8.00 2,420
3.90 450 4. 90 745 6. 20 1, 270 8.50 2, 820
4. 00 475 5.00 775 6. 40 1,370 9.00 3, 250
4.10 505 5.10 805 6. 60 1,490 9. 50 3,700
4.20 536 5. 20 835 6. 80 1,610 10. 00 4,180
4. 30 565 5.30 870 7.00 1,730 10. 50 4, 700
4. 40 595 5. 40 910 7.20 1,860 11.00 5, 250
4.50 625 || 5.50 950 | 7.40 2,000 | 11.50 5, 850
4. 60 655 5. QO 990 7.60 2, 140 12. 00 6, 450

The above table is applicable only for open-channel conditions.
17 discharge measurements made during 1903 and 1904.

gage heights 4.10 feet and 12.40 feet,

4,10 feet.

It is based upon
It is well defined between

The table has been extended below gage height

%
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Estimated monthly discharge of Gunnison River near Cimarron, Colo., for 1904.

[Drainage area, 3,844 square miles.]

Discharge in second-feet. Run-off.

Month. e ait‘:ggi]egi. Second-feet | 1oy in

! Maximum. | Minimum, | Mean. pel;];sﬂ:fa.re inches.
March.............. 565 410 484 29, 760 0.126 0.145
April.. ... .. i 2,740 430 | 1,368 81, 400 . 356 . 400

May - ccenoaaa . i 6, 750 1,370 | 3,474 213, 600 . 904 1.04
June .......oooo.... 4,130 1,895 | 2,890 | 172,000 . 752 .839
JUY oo, 1,700 670 995 61, 180 . 259 . 298
August .. ....._.... 1,520 910 | 1,146 70, 460 . 298 .343
September.......... L 1,520 580 | 805 |* 47,900 209 | .23
October @........_.. 1,430 625 951 58, 470 . 247 - 285
Novembera......_.. 640 330 437 26, 000 .114 J127
The period .. .| . ... e, 760,800 .. i|eceaaaas

aIce conditions Octobgr 19 to November 30. Estimates are for open charnel.

GUNNISON RIVER NEAR CORY, COLO.

This station was established April 30, 1903, by W. 1T. Sammis,
assisted by F. Cogswell. It is located at the highway bridge on the
road between Delta and Cory, Colo., and is about 6 miles east of Delta,
Colo. It is about 1 mile above the mouth of Surface C-eek. The
chain gage is located on the downstream side of the right span, 90
feet from the right bank. The gage reads from zero to 29 feet with
two markers, the second marker being used above 10-foot ga ge heights.
The length of chain from end of weight to center of first mar‘er is 24.12
feet, to center of second marker 14.12 feet. The gage is read twice
each day by John Shea. Discharge measurements are made from the
two-span highway bridge and its approach. The initial point for
soundings is a brass tack in the hand rail at center of left pier, down-
stream side of bridge. The channel is straight for 300 feet above and
500 feet below the station. The right bank is high, wooded, and will
not overflow. The left bank is low, and wooded, but will not over-
flow except at extreme high water. There is but one chennel at all
stages. The bed of the stream is composed of bowlders and cobble
stones. The bench mark is the top edge of ircn rim of the northwest
pier, downstream side of bridge, marked at point of bench mark hy
white paint. The zero of the gage is 17.59 feet below the banch mark.

The obhservations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Gunnison River near Cory, Colo., in 1904.

Date. Hydrographer. i Width, s%lg'%?oﬁf. Vg{ggil:y. h(é?ggft. c}gi:ée.

1904. | Feet. Nq. feet. |Ft.per sec.| Feel. |Second-ft.
April12.... ... L. E. Foster.......... 188|692 2.15| 6.45| 1,490
April 22 ... ..... A0 e, ' 203! 92| 38.321 7.58| 3,160
May 2........ R.T. Meeker .. ....... ©204 991 | 3.82| 7.88| 3,789
May 30........ L.E. Foster........ o230 1,812 491 9.15| 6,437
June9..._..._. R.I. Meeker ......... ©o914) 1,117 | 4.03| 8.30| 4,508
June 24, .. ___. L. E.Foster.......... ; 212 998 3.94 8.00 3,937
July 2. ... |..... A0 oo l195 833 | 2.64| 7.10| 2,201
July 12.....__. R.I.Meeker .. __..... | 190 689 2,08 6.42 1,430
July 27 ... L.E. Foster.......... | 185 568| 142 590 805
August 4o ...l A0 oo, ‘ 19 61| =203| 635 1,32
August25......|..... A0 e, 189 622 | 1.85| 6.20 ; 1,153
September 19 . .| R.I. Meeker .. _.__... 189 593 1.45 5.80 | 860

i

Mean daily gage height, in feet, of Glunnison River near Cory, Colo., for 1904.

Day. ! Jan. | Feb. | Mar. | Apr. | May. |June. | July. | Aug. | Sept. Oct. | Nov. | Dec
‘ 65,55 5.60| 580 | 815| 9.30| 7.15| 6.20| 6.8)| 6.05{ 580} 5.45
555 | 5,60 5.8 | 805 &95| 7.06| 6.60| 6.95| 6.25| 58| 5.45
555, 5.60 | 580 | 7.65| 8.65| 6.95| 6.35, 6.65| 6.40| 5.80| b5.55
5. 55 ‘ 5,60 | 5.75| 7.46| 8&.45| 6.95| 6.40| 6.43| 6.15 l 5.80 | 5.45
5.56 | 5.60 | 5.75| 7.35| 8.05| 6.75| 6.35| 6.47| 6.10 | 580 | 5.8
5.5, 5.651 57| 7.835| 7.90| 6.55| 6.35} 6.3)| 6.20| 575 | 5.35
555 5,65 5.70| 7.65| 7.80 | 6.35| 6.40| 6.20| 6.40 | 5.80 525
5.65| 6,70 | 5.70| 7.8 | 7.85| 6.45| 6.25| 6.05| 6.60! 5.75| 5.25
5.56| 5,70 | 5.75| 7.70 | 8.80 | 6.45| 6.06 | 6.00| 6.65| 5.65| 5,25
5.56| 570 57} 7.90) 830 6.45] 6.05, 6.00| 6.8 | 558 b5.20
5.5 1 5.60 | 5.80| 830 820| 6.46] 6.00 | 5.95| 6.80 | 5.50| 5.30
5565 5,66 6.056| 870 850! 6.50 | 6,15 5.95| 6.70 | 5.40| 5.25
5,65 H5.70| 6.70 | 9.30 | 8.90| 6.35| 6.05] 5.8 6.5 5.45| 5.35
556 5.70| 7.10 | 9.40| 9.00 | 6.30 | 6.05| 5.85| 6.35| 540| 535
5,45 1‘ 5656 | 7.40 | 9.15| 8.8 | 6.15| 6.25| 585 6.35 | 5.45| 5.35
5,45, b.60| 7.65| 8.75| 8.70| 6.10| 6.85 | 5.8 | 6.85| b5.40 | 5.30
555 560 7.901 8.65| 860! 6.15| 6.35' 58| 6.30' 540 | 5.25
5.55| 5.70 | 7.90 | 8.90| 850 | 6.15| 6.35| 590 | 6.25| 5.45| 5,25
5.45| 570 | B8.20| 9.20| 8.60| 6.15| 6.45| 5.80 | 6.26 | 550 | 5.35
5.45| 5.8 | 8.10| 9.50 | 8.40; 6.05| 6.55| 5.8); 6.15| 5.45] 5,30
5.45] 590 | 825 | 9.26| 8.20| 5.8 | 6.40| 5.8 | 6.05| 5.40| 5.25
5.45| 5.60| 7.75| 9.25| 8.15| 5.9 | 6.40{ 5.9 | 6.05| 5H.45| 5.35
5.50 | 5.60| 7.30 | 9.70 | 8.20| 5.8 | 6.35| 6.00| 6.15| 5.40| 5.35
5.55 | 5.60| 7.25|10.20 | 8.05| 590 6.35| 6.15| 6.10| 5.35| 5.40
5.55 | 5.60 | 7.20|10.30 | 7.90| 590} 6.20| 6.10| 6.00 | 5.85]| 5.40
560 | 55| 7.85| 9.46| 7.65| 5.85| 6.25| 6.00| 6.05| 5. 45| 5.35
560 550 7.66| 9.35( 7.40 | 590, 6.55| 595! 595 b 45 5.30
5.60 | 5.60| 8.30| 9.20| 7.25| 5.85| 6.45{ 6.00| 5,95 | 5.45| 5H.20
560 | 560 855 9.06f 7.20| 5.8 | 6.50| 6.05| 6.00| 5.40| 5.05
....... 570 | 840 | 9.15| 7.20| 5.90| 6.50 | 6.05| 590 | 5.45| 5.15
b, I 5.55 fenennn. 5.70 f..eenie| 9.20 |....... 5.85 6.55i ....... 5.85 foeennn 5.25

Notg.—Slush ice during December.
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Rating table for Gunnison River near Cory, Colo., from January 1 to December 31, 1904. -

hg?gg]ft, Discharge. hgiag et. Discharge. hg;’é?t. Discharge. h%iaggl?t. Discharge.
Feet. Second-feet. Feet. Second:feet. Feet. Second-feef. Feet. Second-feet.
5.50 540 6. 80 1,930 8.10 4, 220 9. 40 7,450
5.60 620 6. 90 2,080 8.20 4, 440 9.50 7, 760
5.70 700 7.00 2,230 8.30 4,670 9. 69 8,080
5.80 79 | 7.10| 2380 | 840 4,90 0.7 | 8 400
5.90 880 7.20 2,530 8.50 5, 140 9. 80 8,720
6.00 970 7.30 2,690 8. 60 5, 380 9.99 9, 060
6.10 1,070 7.40 2, 860 8.70 5,620 10.09 9, 390
6. 20 1,180 7. 50 3,040 8. 80 5, 860 10.10 9, 750
6.30| 1,200 7.60| 3,20 89| 67110 10.20| 10,110
6. 40 1, 400 7.70 3,410 9. 00 6, 360 10.397 | 10,480
6.50| 1,520 7.80| 3,610 9.10| 6,610 10.49 | 10,860
6. 60 1, 650 7.90 3, 810 9.20 6, 880 10.50 | 11,260
6.70 1,790 | 8.00 4,010 | 9.30 7,160 '

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

It is based upon

22 discharge measurements made during 1903 and 1904, and is well defined between
gage heights 5.70 feet and 9.00 feet. The table has been extended beyond these limits.

Estimated monthly discharge of Gunnison River near Cory, Colo., for 1904.

[Drainage area, 5,233 square miles.]

Discharge in second-feet. Run-off.

Month, a’];(r):ffleier;. Second-feet | 1o 5o

Maximum. | Minimum. | Mean. pel;nsi'{gare inréh es.
January ............ 580 500 534 32, 830 €. 102 0.117
February ...__..._.. 620 500 568 32,670 . 109 . 118
March. ... __..... 880 540 658 40, 460 . 126 . 145
April_______ ... 5, 260 700 | 2,422 | 144,100 . 463 .516

May _..._.......... 10, 480 2,775 5, 905 363, 100 1.13 1. 30
June ... _____. 7,160 2,530 4, 594 273, 400 . 878 . 980
July (ool 2,455 835 | 1,287 79,140 . 246 . 284
August .. .......... 1,650 970 1,321 81,230 . 252 . 290
September..._...... 2,155 790 | 1,079 64, 200 . 206 .230
October . _._........ 1,930 835 |- 1,248 76, 740 . 9238 . 274
November .......... 835 470 578 34, 390 .110 .123
December .......... 580 310 422 25, 950 . 081 . 093

The year _.... 10,480 360 1,718 | 1, 248,000 . 328 4. 47

IRR 133—05——11
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GUNNISON RIVER AT WHITEWATER, COLO.

This station was established by J. E. Field, April 10, 1902, at the
two-span steel wagon bridge constructed by the State of Colorado at
a point about half a mile above the railroad station at Wl itewater, on
the Denver and Rio Grande Railroad. During 1895, 1877, and 1901
incomplete series of gage heights were obtained at this point, but the
station was not regularly established until 1902. It was intended that
this station should take the place of the one formerly maintained on
the Gunnison at Grand Junction. The latter station wes abandoned
on account of inaccuraties that could not be overcome. They were
mainly due to the fact that high stages of water in Grand Piver affected
the gage rod in the Gunnison, and that the stream bed was partially
filled with great bowlders, making accurate gagings impossible. The
gage as originally established was of wire, on the downstream side of
right span. On April 8, 1904, the old gage was replaced by a new
chain gage with the same datum. The gage scale is graduated from
zero to 10 feet, with two markers on the chain, giving a2 range of 20
feet in gage heights. The length of chain from end of weight to cen-
ter of first marker is 21.59 feet. The second marker is 11.59 feet from
end of weight and is used when the gage heights are above 10 feet.
The gage is read twice each day by James Page, stat’on agent at
Whitewater. Discharge measurements are made from the downstream
side of the bridge. The hed of the stream at cross section is good,
being composed of sand, gravel, and cobblestones which are fairly
permanent. There is a small avea adjacent to some old sheet piling
about the cylinder piers in the center of the river which fills in with
silt during low water and scours out during high water. The width of
section is 282 feet hetween masonry piers. At the center of the section
the current is broken by cylinder piers and old sheet piling. The initial
point for soundings is the edge of the capstone of the left masonry
abutment on the downstream side of bridge.

The channel is straight for several hundred feet above and below
the station. The right bank is high and not liable to overflow. The
left bank will overflow at very high stages. On July 3, 1904, a stand-
ard United States Geological Survey iron bench mark wes established
by the topographic branch of the United States Geological Survey
about 40 feet southeast of east end of bridge. It is stamped 4,653.6
feet above sea level. The zero of the gage is 16.83 feet below the bench
mark. » . ' ‘

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Gunnison River at Whitewater, Colo., in 1904.

Date. Hydrographer. Width. ziﬁ?ogf vgggiléy. hgff‘gft. chI;irSg-:e,

Feet. Sq. feet. |Ft per sec.| Feel. Sec.-feet.
April 8 ... R.I. Meeker.._._.... 190 374 2.26 4.00 844
April 29 .. .. .. ... do ... 265 | 1,263 3.69 7.06 4, 666
JuneB.........l..... do weeoi L 282 | 1,397 | 8.89| 7.55| 5,438
b £ 2 S RO A0 e 257 831 | 267, 545| 2,22
August9...__.. G.B.Monk._........ 255 537 2.08 4.57 1,118
Auvgust9....... R. 1. Meeker...... .en 255 533 |° 2.13 4.55 1,135
September 8 ...{..... do .ol 253 528 2.21 4.55 1,166

Mean daily gage height, in feet, of Gunnison River at Whitewater, Colo.. for 1904.

Day. Jan. Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. Oct.
4.20 3.95 4.20 6.75 8.26 6.20 5.06 6.15 4,50
1.10 3.85 3.90 6. 85 7.90 5,85 5.45 5.85 4.55
4.00 3.80 3.90 6.60 7.680 5.50 5.25 5.20 4.65
4.15 3.7 3.90 6.65 7.40 5.40 5.00 5.00 4.85
4.25 3.80 3.80 6.30 7.00 5.40 5.80 4.90 4.65
4.45 3.85 3.80 6.00 6.50 5.30 4,60 4.80 4,70
4.40 3.85 3.90 6.10 | 6. 35 5.20 4.80 4.70 4.90
4.30 3.95 4.00 6.50 6.55 5.06 4.70 4.55 5.70
4.30 3.90 3.90 6. 45 6.95 4.857 4.52 4.40 9. 46
4.20 4.15 3.90 6.70 7.10 4,70 4,66 4.35 5.30
4.20 4.00 4.20 6.90 7.2 4.70 4.80, 4.26 5.20
4.10 3.95 4.55 7.30 7.35 4,60 4.60 4.20 5.16
4.00 3.90 5.05 7.80 7.65 4.45 4.55 4.10 5.00
4.00 3.80 5.40 8.35 7.85 4.85 4.80 4.00 5.00
4. 06 3.80 5.75 8.35 7.70 4.25 4.95 4,00 4,90
4.1 3.90 6.10 7.90 7.55 4.20 5.156 4.00 4.80
4.20 3.90 6.35 7.66 7.46 4,056 5.35 4.20 4.80
4.10 3.8 6.55 7.70 7.30 4.05 5,86 4.10 4.70
4.10 3.80 6.80 8.10 7.05 4.20 5.35 4,10 4.60
4.20 3.90 6.85 8.50 6.80 4.10 5.2b 4.00 4.56
4.06 4.00 6,50 8.40 7.35 4.00 5.06 4.00 4.55
3.85 4.25 6. 60 8.20 7.35 3.90 4.90 4.16 4.45
3.90 4.30 6.05 .25 7.0b 4.06 4.80 4.30 4.30
3.85 4.20 5.85 8.76 6.75 4.10 4,80 4.30 4.85
4.00 4.0 5, 60 9.05 6.55 4,20 4.65 4.40 4.30
4.00 3.90 5.5b 8.60 6.40 4.35 4.60 4. 45 4.35
3.90 3.80 6.05 8.00 6.10 4.45 4.8 4.30 4.25
4.00 3.80 6.55 7.95 5.95 4.55 5.05 4.10 4.10
4.05 3.70 7.05 7.70 5.80 4.6 5.25 4.16 4.10

30, c 4.40 |...o.... 3.85 7.05 7.80 5.75 4.75 5.40 4.35 4.16
2 S 4.80 [ceevea.| 405 |c....... 8.15 lieeeuann 4.95 5,50 [eevennnn 4.05
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1
Ruating table for Cfunnison River at Whilerater, Colo., from January 1 to December 31, 1904.

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

h(z?glft. Discharge. llg?gﬁt. Discharge. hi?gﬁt. Discharge, h(i?‘ggl?t. Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-fect.
3.70 510 5.10 1,740 6. 40 3,630 7.70 5, 800
3.80 570 5. 20 1, 860 6. 50 3, 690 7.80 5,990
3.90 630 5.30 1,985 6. 60 3, 850 7.90 6, 180
4. 00 695 5. 40 | 2,110 6.70 4,010 8.00 6, 380
4.10 765 5.50 2, 240 6. 30 4,180 8.10 6, 580
4. 20 840 5.60 2,370 6. 90 4, 350 8.20 6, 780
4. 30 920 5.70 2,505 7.00 4, 520 8.30 6, 990
| 4.40 1, 005 5. 80 2, 640 7.10 4, 690 8.40 7, 200
4. 50 1,095 5. 90 2, 780 7.20 4,870 8. 50 7,420
4.60 |, 1,190 6. 00 2,920 7.30 5, 050 8. 60 7,640
4.70 1,200 || 6.10 3,070 l| 7.40 5,230 || 8.70 7,860
4. 80 1, 395 6. 20 3,220 7.50 5, 420 8.80 8,080
4.90 1,505 6. 30 3,370 7.60 5,610 8.90 8, 300

5.00 1,620
|

It is based upon

7 discharge measurements made during 1904. It is well defined be*ween gage heights
The table has been extended beyond these limits.

4.50 feet'and 8.00 feet.

Estimated monthly discharge of Gunnison River at Whitewater, Colo., for 1904.

[Drainage area, 7,868 square miles.]

Discharge in second-feet. Run-off.
Month. s;l;(x)‘g}eg. Second-feet | 1. 1 ¢
Maximum, | Minimum. Mean. pelx'nsi gare inl(’zhe:l

January ............ 1,005 570 724 44, 520 0.092 0.106
February ........... 1,050 600 T 44, 520 . 098 . 106
March........_..... 920 510 648 39, 840 . 082 . 095
April ... .o .. .. 4, 605 570 | 2,248 133, 800 . 286 .319
May ............... 8, 630 2,920 | 5,623 345, 700 L7156 L824
June ... .. ... ._. 6, 885 2,572 | 4,602 273, 800 . 585 . 653
July ... 3,220 630 1,319 81,100 . 168 L 194
Avgost ... .. ... 2,640 1,095 1, 642 101, 000 . 209 241
September. .. ... . _. 3,145 695 1, 104 65, 690 . 140 . 156
October ._..._....... 2,505 730 1,301 80, 000 165 . 190

The period .| .. e o.s 1,210,000 (oo o.ooeoo|aiionn.
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CIMARRON RIVER AT CIMARRON, COLO.

. This station was established April 28, 1903, by W. 1. Sammis.
It is located at the footbridge 1,200 feet south of the Denver and Rio
Grande Railroad station and about 1 mile above the entry of Cimarron
River into Gunnison River. The gage is a vertical 1 by 6 inch rod,
fastened to the left abutment on the downstream side. The gage is
graduated to feet and tenths and reads from zero to 7 feet. 1t is read
twice each day by G. L. Linscott. Discharge measuremerts are made
from the footbridge, which is supported by two log abutments and one
log pier in the center of the stream. The initial point for soundings
is the left abutment on the downstream side. The channel is straight
for 100 feet above and 250 feet helow the station. Both banks are
low and partly wooded, and have not been known to overtlow for the
past eight years. At low water there is but one channel, and all the
water passes beneath the left span. At high water there are two
channels, separated by the center pier of the bridge. The bed of the
stream is stable and very rough, and is composed of large cobble-
stones and bowlders. The stream gradient is large, though somewhat
uneven. The velocity at the section is always high. T™e drainage
area is entirely mountainons. During summer and fall short heavy
rain storms occur frequently and cause sudden fluctuations in gage
heights, due to the rapid run-off induced by steep slopes of drainage
basin. The bridge has a span between abutments of about 60 feet.
The bench mark consists of two nails driven into the root of a cotton-
wood tree 50 feet west of the gage. Its elevation is 7.82 feet above
the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hy drographer.

Discharge measurements of Cimarron River at Cimarron, Colo., ir. 1904.

Date. Hydrographer. Width. .éel;'et?o?l{ ve]:\l{sgit'zy. hg?gglst. ch]g,irsée.

° Feet. Sy, fect. | Ft.persec.| Feet. Sec.-feel.
April8 .. __.... L.E. Foster....._.... 32 28 1.46 1.65 41
April16...._.. Foster and Meeker _ . 32 17 4.49 2.25 211
April 27 ._____. McConnell and Foster 32 H0 3.88 2.10 194
June7......... R.I. Meeker..__..... 43 79 4.90 2.75 387
Junel6........ L. E. Foster.......... 46 80 5.32 2. 88 426
June27.. ... |..... do oo 31 47 4.38 2.25 206
July9.._._...... R. . Meeker......... 31 34 3.76 2.10 127
July22..__.__. L.E. Foster.... _._.. 30 26 2.65 1.75 69
August2. ______|..... 1 s R 30 28 3.00 1.85 84
August10..._..._..._ do ool 30 19 2.06 1.60 39
September 3 .. _j._... do ... ... .. ... 33 38 3.94 2. 20 150
September 15..| R. 1. Meeker_ ... .. .. 33 22 2.55 1.75 56
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Mean daily gage height, in feet, of Cimarron River at Cimarron, Colo., for 1904.

Day.

Apr. May. | June, | July. | Aug. | Sepf. | Oct. | Nov.
2,25 3.02 2.20 1.85 2,60 | 1.98 1.70
2,22 2.98 2,05 1.88 1.98 | 1,90 1.60
2,10 2,85 2.08 1.82 2.00 | 1.9 1.50
2,05 2,70 2.05 1.80 2,12 | 1.8 1.60
210 2,48 2,20 1.80 1.95 | 1.76 1.56
2.10 2.50 2.16 1.80 1.95 | 1.80 1.60
2,18 2.72 2,02 1.80 1.98 | 1.90 1.70
2.20 2.78 2.10 178 1,921 1.8 1.60
2,05 2,82 2,15 172 1.95 | 1.90 1.60
2.56 2.72 2.05 1.60 1.75 ) 1.90 1.50
25| 3.00| 200| Les| 18| 1L92| (9
2.7 3.05 2.10 1.7 1.8 | 1.82 (@)
2,90 3.35 1.92 1.62 1.85 ] 1.88 (a)
2.90 3.40 1.92 1.78 1.82 | 1.78 (a)
2,80| 3.05| 1.92| 1.60| 1.78| 1.85| (a)
2.58 2.98 1.90 1.52 1.90 | 1.80 1.80
2.60 3.00 1.98 1.52 1.82 | 1.85 2.00
2,80 2.80 1.88 2,45 1.78 | 1.75 1.80
3.06 2,65 1.85 2.00 1.78 | 81.70 (a)
3.05 2,92 1.80 1.80 1.82 | L70 ()
3.05 2,90 1.78 1.85 1.75 | 1.65 ]........
3.12 2.75 1.75 1.95 1,70 | 1.60 |........
3.30 2.65 1.78 1.78 1.70 | 1.65 |........
3.38 2.70 1.98 1.95 1.95| 1.65 1........
8.20 2.65 1. R0 1.82 1.65 | 1.60 |........
2,92 2.85 1.78 2.10 1.72 | 1.60
3.08 2.30 1.80 2,00 1.82| 1.65 |....
3.08 2.35 1.78 2.18 1.70 | 1.%0
3.08 2.38 1.88 1.86 L7 | 1.70 |........
3.32 2.30 2,12 1.98 1.95| 1.65 |........
312 {........ 1.92 2,05 foeeaeen. 1.65 {.eenn...

a River frozen.

-bIce eonditions October 19 to December 31.

Rating table for Cimarron River at Cimarron, Colo., from January 1 to December 31, 1904.

Gage

Feet.
1.55
1.60
1.65
1.70
1.75

height.

1.80

Discharge.

Recond-feet.
33
40
48
56
64
73

. Gage

height.

Feet.
1.85
1.90
1.95
2.00
2.10
2.20

Discharge. h(e;?ggﬁan Discharge. h(eii%{gift. Discharge. .
Second-feet. Feet. Second-feet. Feet. Second-feet.
]3 2.30 199 2.90 445
93 2.40 233 3.00 495
104 2.50 270 3.10 545
115 2.60 310 3.20 595
140 2.70 353 3.30 645
168 2.80 398 3.40 705

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

It is based upon

13 discharge measurements made during 1904 and 3 high-water me2surements made
in 1903. 1t is not well defined, owing to the roughness of the channel.
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Estimated monthly discharge of Cimarron River at Cimarron, Colo., for 1904.

[Drainage area, 210 square miles.]

Discharge in second-feet. Run-off,
"Total i
Month, acge-fele':. Second-feet | pyo¢p ip
Maximum, | Minimum. | Mean. per square | jePrLIl
mi e,

March 24-31........ 73 43 60.9 968 0. 290 0.087
Aprilo. .o oL 262 40 | 135 8,033 . 643 LT717

May .. ... ........ 693 127 | 387 23, 800 1.84 2.12

June ... ... ....... 785 199 | 402 23,920 1.91 2.13
July _o.oo.oL.. 168 64 [ 108 6, 641 .514 .593
August ... ... 251 29 85.2 5, 238 . 406 . 467
September.._..__... 310 48 91.1 5, 420 .433 . 483
Octobere _......_... 111 33 68.6 4,218 . 329 . 380
November 1-10e._._| - 56 26 39.7 787 .189 .070
The period ... ... . ..l ... 79,020 |.cccceaa] i

a Estimates are for open channel October and November.

GUNNISON RIVER (NORTH FORK) NEAR HOTCHKISS, COLO.

This station, as originally established May 2, 1903, by W. N. Sam-
mis, was located at the highway bridge one-half mile east of Hotch-
kiss, Colo. The gage was a vertical 2 by 4 inch rod, 8 feet long, nailed
to the upstream side of the log abutment on the right bank. Another
3-foot section was nailed to the middle pier on the dowrstream side.
This gage was read twice each day by Frank Visner. Discharge
measurements were made from the two-span highway bridge and its
approach. The initial point for soundings was the end of the hand
rail on the downstream side at the left bank. The channel was straight
for about 100 feet above and below the station,-and the current was
swift. The right bank was low and liable to overflow. The left bank
was high and was not liable to overflow. The bed of the stream was
rocky. The bench mark for this station was a bolt on the upstream
side of the southwest pier on the right bank. It was marked ““B. M.
U.S. G. S.” Tts elevation was 8.58 feet above the zero of the gage.

Owing to unsatisfactory conditions, the station at the highway
bridge was abandoned and a new station established April 13, 1904,
by R. I. Meeker. It is located 4 miles below Hotchkiss, Colo., on
the ranch of L. Gorsuch. The gage is an inclined 2 by 6 inch tim-
ber, graduated from zero to 7 feet in feet and tenths. It is located
on the right bank about 1,000 feet downstream from the house
of the observer, L. Gorsuch, who reads the gage twice each day.
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It is held in place by 2 by 4 inch stakes and bowlders. Discharge
measurements are made by means of a five-eighths inch iron wire
cable and car, the property of the ohserver. The initial point for
soundings is near the left end of cable, marked ‘0.0” with brass tag on
the wire, which has the points for soundings marked with brass tags
every 10 feet. The channel is straight for about 800 feet above and
below the station and the current is swift. Both hanks are low and
rocky and are not lable to overflow. The right bank is clean and the
left bank is partly wooded. The bed of the stream is composed of
large and small cobblestones and some gravel, andis;permanent. There
are two channels at low, and one at high water. The drainage area is
mountainous. In August and September practically the entire dis-
charge of the river is diverted for irrigation above. Tl'e bench mark
is a point on a large bowlder designated hy a circle of white paint and
marked ‘““B. M.” It is on the right bank of the stream, about 50
feet to the right of the gage. Its elevation is 9.84 feet above the zero
of the gage.

The observations at this station during 1904 have heen made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Gunnison River (North Fork) near Hotchkiss, Colo., in 1904.

Date. Hydrographer Width, ;get‘éilo?l{ vgllggirtly. hg;:gl;at. chI:);,irsée.

1904, Feet. Sq. feet, |Ft.per sec.|  Feet. Sec.feet.
April 13 ..., R. I. Meeker. . ....... 143 190 3.43 2.90 . 652
May 4.... .. |-.... do oo 168 285 3.98 3.40 1,133
Junel....____. L. E.Foster.......... 170 386 4,33 3.70 1,673
JunelO........ R. 1. Meeker... .. ... 164 256 3.97 3.28 1,017
June24..._.... L.E.Foster.......... 135 230 3.42 3.10 786
July 18........| R. 1. Meeker..__..__. 85 67 2.25 2.30 151
Augustd.._._.. L. E. Foster.......... 70 54 2.11 2,20 114
August24... .. ... do .. ... .... 70 64 2.34 2.30 150
September 18 .| R. I. Meeker__.._._... 68 48 2.08 2.15 100
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Mean daily gage height, in feet, of Gunnison River (North Fork) near Hotchkiss, Colo.,
for 1904.

Day. Jan, | Feb. | Mar. | Apr. | May. [June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
| 2.90| 200 270 2.40| 3.78| 3.68| 2.78 | 2.22 | 2.88| 2.58 | 2.26| 2.20
2l 290 2001 2.65| 2.30) 3.65| 3.55| 2.75] 2.25) 2,75 2.52 | 2.22] 2.20
A 2,90 2,60 2.60! 2.30 | 3.52| 3.55| 2,65 | 2.28| 2.52| 2.48| 2.20| 2.2
4ol 2.90| 2.00| 2.60| 2.30 | 3.48 | 3.42| 2.60 | 2,18 | 2.42| 2.40| 2.25| 2.25
[ U 2,90 ( 200 260 2,40% 3.42 | 3.60, 260 220! 2.38( 235! 2,28 2,28
[ 2,90 | 2,00 2,60 | 2.40| 3.45 | 3.32| 2.60| 2.20| 2.30| 2.40 | 2,25 | 2.30
T 2,90 | 2. 2.60 | 2.40| 3.75| 2.25| 2.55| 2.20| 2.30| 270} 2.25| 230
< S, 2.90| 2.00 | 2656 2.50| 8.70| 3.32| 2.56 | 2.12| 2,30 | 2.68] 220 | 2.30
[ I 2.90 | 2.00| 2.45; 250 | 3.70 | 3.45| 2.50| 2.30| 2.22| 2.656 2.20| 2.25
10, il 290 2.00| 2.40| 2.50 | 3.83 | 3.32| 2.42| 2.18| 2.20| 2.62| 220 | 2.20
B 2,90 200 2.30| 2.60| 4.05| 8.45| 2,40 | 2.12| 2,20 2.60 | 228 2.20
12,000 2,90 | 2,00 2.20| 260 4.82| 3,50 | 2.32( 2,10 | 2.15| 2.60 | 2.32 | 2.20
18 290 | 2.00| 2.20| 2.90 | 4.40 | 3.60 | 2.30| 2.25| 2.10| 2.60 | 2.32| 2,20
| 2.90 | 2.20| 220 3.08| 4.38 | 3.58 | 2.30| 2.35| 2.08| 2.65| 2.30 | 215
2.40 | 2,40 3.30| 4.15( 38.52| 2.28 | 2.50| 2.05| 2.66| 2.256| 218
2,45 240 3.32| 4.00| 8.52| 2.20| 2.40| 2.10| 2.50 | 2,26 | 2,22
2,60 | 2.40 | 3.46| 4.08 | 3.50 | 2.20| 2.40| 2.10( 2.50 | 2.256 ) 2.30
2,70 | 2.50| 3.52| 4.10 | 3.42| 2.18| 2.52| 218 | 2.45| 2.20| 2,385
2,70 2.50) 3.68) 4.15| 3.28 | 2,15} 2.58 | 2.20) 2.45} 2.20| 2.30
2,70 | 2,50 3.42| 4.12| 3.40| 2.12| 2.50| 2.20| 2.40 | 2.20| 2,25
270 | 2.60| 3.62| 8.95| 2.35| 232 | 255| 2.20| 2,40 2.20| 2.20
2,70 ! 2,60 3.32 ) 3.98( 3.22| 205 240 2.20| 2.40; 2,25 2,18
2,80 | 2.60| 3.28| 4.10| 3.15| 2.00| 2.38| 2.42| 2.40| 2,25} 2.15
2.8 | 2.60| 3.25| 4.22| 38.16| 2.08} 2.30| 2,60 | 2.35| 2.30 | 2,20
2.80 | 260 3.20( 4.02| 805 200 2.32| 242 2.35| 2.30 2.20
2.80| 2,60 3.32( 3.90| 2.98| 2.00| 2.35| 2.40| 2.35| 2.30| 2.20
2,80 | 2.60| 3.55| 3.88 | 2.95| 1,98 | 2.30 | 2.38| 2,32 | 2.25| 2,10
2,80 | 2.50 | 3.88 | 38.72| 2.88 | 1.95 | 2.82| 2.35| 2.30| 2.256| 2.18
2,80 | 2.50 | 3.95| 3.65| 2.88| 2.00| 2,40 | 2.35| 2.30| 2.25| 2.20
....... 2,40°] 8.65 ) 3.656| 2,85 | 2,25 2.32| 2.45| 2.30| 2.20| 2.25
....... 2,40 |.......| 3.80 [.......] 2.85] 2.82|.......] 2,26 |.......] 2.2

Rating table for Gunnison River (North Fork) near Hotchkiss, Colo., from May 3, 1903,
to April 12, 1904.

hg?gglst. Discharge. hgfggxlet. Discharge. hg?'ggxft. Discharge, hg?g]?t. Discharge.
Feet. Second-feet. Feet. Second:feet. i Feet, Secondd-feet. Feet. Second-feel.
1.60 45 2. 80 394 4.00 1, 395 5.10 3,220
1.70 55 2.90 443 4.10 1,530 5.20 3,430
1.80 70 3.00 495 4.20 1,675 5.30 3, 655
1.90 88 3.10 550 4.30 1,825 5.40 3,890
2.00 108 3.20 610 4. 40 1, 980 5.50 4,140
2.10 - 133 3.30 680 4.50 2,140 5. 60 4,400
2.20 162 3. 40 760 4.60 2, 3056 5.70 4,670
2.30 195 3.50 845 4.70 2,475 5. 80 4,950
2. 40 230 3.60 940 4. 80 2,650 5.90 5, 240
2.50 267 | 3.70 1,045 || 4.90 2,830 | 6.00 5, 530
2.60 306 3.80 1,155 5.00 3,020 6.10 5,820
2.70 348 3.90 1,270

The above table is applicable only for open-channel conditions.
5 discharge measurements made during 1903 and is well defined.

It is based on
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Rating table for Gunnison River (North Fork) near Hotchkiss, Colo., from April 13 to

December 31, 1904.

h(é}iagglft. Discharge. hg{"gg]ft. Discharge. hcé?gggt. Discharge. hGe?ggt?t. Discharge.
Feet. Second-feel. Feet. Second-feet. Feet. Second-feel. Feet. Second-feet.
1.95 52 2.35 171 3.10 785 3.80 1, 850
2.00 61 2.40 195 3.20 - 910 3.90 2,030
2.05 72 2.50 255 3.30 1, 050 4. 00 2,210
2.10 85 2.60 325 3. 40 1,190 4. 10 2,390
2.15 100 2.70 395 3.50 1,340 4. 20 2,570
2.20 116 2.80 ) 475 3.60 ‘l, 500 4.30 2,770
2.25 133 2.90 570 3.70 1,670 4. 40 2,970
2.30 - 151 3.00 675

The above table is applicable only for open-channel conditions.
9 discharge measurements made during 1904.

It is based upon
It is well defined between gage

heights 2.15 feet and 3.70 feet. The table has been extended beyond these limits.

Estimated monthly discharge of Gunnison River (North Fork) near Hotchkiss, Colo., for

1904.

[Drainage area, 850 square miles.]

Discharge in second-feet. Run-off.
Month. argegf]eiel:. Second-feet | o0 o
Maximum,. | Minimum. | Mean. per square in%'ih‘:sl.n
. mile,

January .. _......_.. 443 108 432 26, 560 0. 508 0.585
February ........ ... 394 108 236 13, 580 277 . 300
March. .. ... ..._._. 348 162 267 1€, 420 .314 . 362

April. ... ... ... 2,120 195 850 50, 580 1.00 1.12

May .._....._...... 2,970 1,218 | 2,041 125, 500 2.40 2.77

June ... ... 1,632 520 | 1,102 65, 570 1.30 1.45
July co.oL... 459 52 180 11, 070 .212 L244
August ... ... 311 85 166 10, 200 . 195 . 225
September........... 550 72 174 10, 350 . 205 .229
October ......... ... 395 133 239 14,700 . 281 . 325
November .....___.. 159 116 132 7,855 . 155 173
December ._........ 171 85 125 7, 686 . 147 .170

The year ..... 2,970 52 495 360, 100 . 583 7.95
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UNCOMPAHGRE RIVER NEAR COLONA, COLO.

This station was originally established April 23, 1903, by W. N.
Sammis.” It was located at a highway bridge oune-half mile northeast
of Colona, Colo. The gage consisted of a vertical 2 by 4 inch timber
spiked to the log abutment on the downstream side near the left bank.
Gage readings were taken twice each day by Chester O'sen, from
April 26 to August 10, 1903. Discharge measurements were made
from the two-span bridge to which the gage was attached. The initial
point for soundings was the face of the log abutment on the left bank,
at the downstream side. The bench mark is a nail in a cottonwood
tree 6 inches in diameter and 50 feet northwest of the gage. It is
marked ‘“B. M. U. S. G. S.” Its elevation is 9.65 feet above the zero
of the gage.

On August 2, 1903, a dam was put in below the station for the pur-
pose of diverting the water for irrigation. * This backed up the water
on the gage, and the station was discontinued August 10. It was
reestablished on the same date by W. N. Sammis at Sam 8. Kettle’s
bridge, about 1 mile south of Colona, Colo. The new gage is a
vertical 2 by 4 inch timber nailed to the center pier of the two-span
bridge, on the upstream side. It is read twice each day by Sam S.
Kettle. Discharge measurements are made from the two-span wooden
highway bridge at which the gage is located. The initial point for
soundings is the face of the right abutment, on the downstream side
of the bridge. The channel is straight for 100 feet above and for 50
feet below the station. The right bank is low and overflows at high
water for a distance of 130 feet. The left bank is high and rocky and
will not overflow. The bed of the stream is composed of gravel, free
from vegetation, and is shifting. , There are two channels at low and
at high water. The bridge has a total span of about 60 fe>t between
abutments. The bench mark is a nail driven in a blaze on a cotton-
wood tree. The tree is about 4 inches in diameter, and is about 75
feet northeast of the gage. The elevation of the bench m-rk is 4.49
feet above the zero of the gage.

Owing to unsatisfactory conditions at both high and low water, the
station at Kettle’s bridge was abandoned, and the station w~s reestab-
lished April 9, 1904, by R. 1. Meeker, at the private road bridge of
J. M. Duckett, one-half mile above Eldredge Siding on the Denver
and Rio Grande Railway and 3 miles above Colona, Colo. It is best
reached by driving from Montrose. The gage is a 2 by € inch pine
board 8 feet long, spiked vertically to the upstream side of the left
abutment. It is graduated from zero to 7 feet in feet and tenths, the
foot-marks having iron figures nailed at the side. Discharge measure-
ments are made from the downstream side of the single span bridge,
46.2 feet long, to which the gage is attached. The initial point for
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soundings is the downstream edge of the left abutment. The channel
is straight for about 800 feet above and below the station. The cur-
rent is swift. Both banks are rocky, partly wooded, and not subject
to overflow. The bed of the stream is composed of rock and gravel,
and is clean and permanent. There is but one channel at all stages.
The river has a uniform slope above and below the measuring section.
The bench mark is the upper edge of a large screw set-in an 8-inch
willow tree about 3 feet above the ground. This tree is about 75 feet
south and upstream from the right end of the bridge. Its elevation
is 9.97 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

. Discharge measurements of Uncompahgre River near Colona, Colo., in 1904.

Date. Hydrographer. Width. s%(r’glogf vgggiltly. h(giaggk?t. clgifée.

. Feet. Sq. feet. |Ft. per'sec. Feet. Sec.~feet.
Apritbe._.___. L.E.Foster..........l........ 53 1.83 2. 45 97
Aprit 9. ... R.I.Meeker ........ 45 38 2.26 .73 86
April 20 _...__. L.E.Foster.......... 45 64 3.01 1. 20 194
April 30e_____. R.I.Meeker . ... .___|........ 66 2.97 2.70 196
Aprit 30 ... ..|..... do ool 45 60 3.40 |- 1.12 204
May 26........ L.E.Foster.......... 46 99 4.21 1. 90 417
June8....._... R.I.Meeker ......... 46 96 5571 1.95 535
June?21.._..... L.E.Foster...._...... 46 96 5.91 2.10 567
July 7......... R.1I.Meeker ......._. 46 74 3.86 1.58 286
July30_....... L.E.Foster......_.... 46 63 2.83 1.30 178
August12...._. G.B.Monk ........_. 46 67 3.13 1.35 210
August 22. .. _.. L.E.Foster.._....... 46 78 4.28 1.65 334
September 1.._|..... [ L 46 94 6.14 2.12 577
September 13 ..| R.1. Meeker......... 46 57 2.93 1.22 167

aMade at Kettles Crossing.
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Mean daily gage height, in feet, of Uncompahgre River near Colona,- Colc., for 1904.

Day. Jan.c | Feb.c | Mar. Apr. May. | June. | July. | Aug. | Sept. Oct.
a3.30 3.30 2.40 2,40 1.70 2.45 175 |eennnnnn 2.15 1.40
3.30 3.30 2,40 2.40 1.45 2.65 L75 |.oea.. 2.10 1.35
3.30 3.20 2.40 2,40 1.70 2,80 | BL75 |..e.n... 1.85 1.30
3.40 3.30 2.40 2.40 1.75 1.85 ) W5 P, 1.75 1.30
3.20 3.30 2.40 2.40 1.55 1.65 175 |oennn. .| 1.65 1.30
3.20 3.30 2.40 2.50 1.45 1.55 170 [eeennnn 1.60 1.35
3.30 3.35 2.40 2.40 1.70 2.10 1.50 j....e..ll 170 1.60
3.40 3.4 2.40 2.40 1.36 2.16 1.56 |-enennnn 1.35 1.40
3.40 3.40 2,40 2,40 1.35 2,00 1.85 |ennnnnn 1.30 1.60
3.30 3.40 2.40 2.45 1.85 2.00 1.50 |.c.oavns] L.25 1.45
3.40 3.40 2,40 2, 1.60 2,00 145 feeanenns 1.30 1.30
3.50 3.30 2.40 2.70 1,82 2. 40 1.40 1.42 1.30 1.30
3.30 3.30 2.40| 2.80 2.00 2,55 1.30 1.30 1.30
3.40 3.85 2.40 2.80 2.15 2,50 1.25 1.10 1.20
3.50 2.50 2,40 2,80 1.65 2.25 1.40 1.05 1.20
3.40 2.50 2.40 2.80 1.80 2.35 1.25 1.05 1.10
3.30 2.50 2.40 .85 1.75 2.35 1.70 1.20 1.10
3.35 2,40 2.40 .75 1.95 2. 55 2.25 1.05 1.10
3.20 2.40 2.40 .72 2.25 | b2.45 |. 2.00 1.05 1.10
3.35 2.40 2.40 .72 2,25 2,85 |.. | L7 .90 1.10
3.40 2.40 2.40 .78 2.30 2.45 f.oooo... 1.7 | 81.10 1.10
3.40 2.40 2,40 72 2,20 2,50 joeennnn. 1.65 | b1.18 1.10
3.40 2.40 2.40 .72 2.60 2 U 1.60 1.25 1.10
3.40 2.40 2,40 1.20 2.80 1.60 1.15 1.10
3.40 2.40 2.40 1.20 2.30 1.65 110
3.40 2,40 2.40 1.10 2.25 1.76 1.10
3.40 2.40 2,40 1.20 2.35 1.80 1.10
3.40 2,40 2,40 2.15 2,30 1.90 1.00
3.40 2.40 2,40 1.50 2,45 2,00 1.00
L340 L] 2,40 1.75 2,45 2.10 1.00
3.30 2,40 {........ 2.65 2,05 |. 1.00

a Readings from January 1 to April 16, inclusive, at Kettle's bridge. After April 16 they were taken
at Eldredge Siding. ’

b Estimated.

¢Joe conditions January 1 to February 15.

Rating table for Uncompahgre River at Kettle's crossing, near Colona, Colo., from August
11, 1908, to April 16, 1904.

hgi&gglft. Discharge. h(giagghet, Discharge. h(giagg:t Discharge. hgiagglft. Discharge.

Feet. Second-feet. Feet. Second.-feet. Feet. Second-feet. Feet. Second-feet.

2.20 30 2.60 149 3.00 341 3.40 533
2.30 46 2.70 197 3.10 389 3.50 581
2.40 69 2.80 245 3.20 437 3.60 629
2.50 102 2.90 293 3.30 485 3.70 677

The above table is applicable only for open-channel conditions. It is based upon
discharge measurements made during 1903 and 1904 between gage heizhts 2.50 feet
and 2.70 feet. Above and below these limits the table is only approximate.
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Rating table for Uncompahgre River at Eldredge siding, near Colona, Colo., from April
17 to December 31, 1904.

h(ggftft. Discharge. hg?gglsa Discharge. h(é’i%;, et. Discharge. h(é?g L. Discharge.
Feet. Second-feet. Feet. Second-fect. Feet. Second-feet. Feet. Second-feet.
0.70 64 1.20 163 | 2.00 530 2.70 1,130
.75 71 1.30 192 2.10 600 2 80 1, 240
. 80 79 1. 40 228 2.20 670 2.90 1, 350
.85 87 1.50 269 2.30 750 3 00 1, 460
.90 96 1. 60 313 2.40 835 310 1,570
.95 106 1.70 360 2. 50 930 3.20 1,680
1.00 116 1.80 110 2.60 1,030 3.30 1, 790
1.10 138 1.90 470

The above table is applicable only for open-channel conditions. It is based upon
12 discharge measurements made during 1904. It is well definad between gage
heights 0.70 foot and 2.10 feet. The table has been extended above gage height 2.10
feet.

Estimated monthly discharge of Uncompahgre River near Colona, Colo., for 1904.

[Drainage area, 433 square miles,]

Discharge in second-feet. Run-off.
Month. ’ aqc‘(r)ctff]eiex;. Second-feet Depth i
Maximum. { Minimum. Mean, persquare in}z'h e;"
. mile.

Januarye. ... ... 581 437 513 31, 540 1.18 1.36
Februarye._....__... 557 69 281 16,160 . 649 . 700
March...........___ 69 69 69 4,243 . 159 . 183
Apriloo ool . 635 69 149 8, 866 344 | U383

MaY oo 1,240 209 567 34, 860 1.81 1.51

June . ... ... 1, 080 291 691 41,120 1. 60 1.78
July, 16 days........ 440 177 303 9, 616 . 700 - 412

August, 20 days ... 710 177 382 15, 150 . 882 1.02
September...._...... 635 96 224 13,330 . 517 .B77
October ............ 313 16| 172| 10,580 .397 | .458
The period ...| . ceeeeeo|oomeeaaaafeaaeaas 185,500 |. ool |eaaaaan

a Estimates January and February are for open channel.
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UNCOMPAHGRE RIVER AT MONTROSE, COLO.

This station was established April 22, 1903, by A. L. Fellows. It
is located at the highway bridge west of Montrose and one-fourth
mile west of the Denver and Rio Grande Railroad. The gage isa ver-
tical 1 by 8 inch timber fastened to a wing dam 20 feet above the bridge.
On April 15,1904, the old rod was replaced by a new rod graduated to
feet and tenths from zero to 8 feet. The zero of the new rod is identical
with 1.45 feet on the old rod. The gage is read twice each day by
Herbert Reeves. Discharge measurements are made from the highway
bridge. The initial point for soundings is at the lower cylinder of the
bridge on the left bank. The channel is straight for 300 feet above and
below the station. There is but one channel at all stages, broken by
two bridge piers at high water. The left bank is low and composed of
earth. The right bank is low and composed of gravel. Both banks are
subject to overflow. The bed of the stream is composed of gravel and
cobblestones. The bench mark consists of two nails driven into a blaze
on the root of a cottonwood tree. The tree is 50 feet east of the rod.
The elevation of the bench mark is 8.51 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Uncompahgre River at Montrose, Colo., in 1904,

'Date. Hydrographer. Width. é?c:%?ogf. vgggirtly. hﬁ?ggtft. eh?xi:g'e.
Feet. Rq. feet. |Ft. per sec.| Feet. Sec.-feet.
April 5 _______. McConnell and Foster 21 17 0.83 1.15 14
April 25 ... L. E. Foster ......... 20 24 1.46 1.7 35
May 21....._._|-.... do ...o........ 34 63 4. 25 3.10 268
June8....._._. R. 1. Meeker......... 30 44 2.91 2.45 128
June29._ _____. L. E. Foster ......._. 28 42 2.69 2. 40 113
July 7......... R. 1. Meeker......... 25 31 1.87 2.05 58
July 23..._.._. L. E. Foster ._...__.. 18 17 .39 1.33 6.5
August11_____. G.B.Monk...._.._.. 26 30 1.87 2.0% 56
September.1.._| L. E. Foster .....___. 40 76 5.21 3.55 396
September 13 ..| R. I. Meeker......... 26 31 2.16 | - 2.10 67
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Mean daily gage height, in feel, of Uncompahgre River at Montrose, Colo., for 190.4.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July.
1.80} 3.22 | 2,18
1.68 | 2.65| 2.18
1.52 | 2.32( 2.15
2,06 | 2.12| 2.32
2.08 | 2.02] 2.02
1.90 | 222 2.28
2,18 | 2.25| 2.25
1.88 | 2.40 | 2.08
1.78 | 2.55| 1.98
2,05 | 2.48] 2.25
2,00 2.8 ] 2.30
2.32| 3.06| 2.2
2,70 | 3.02| 2.20
3.06| 3.1 | 2.15
2.60 | 2.88| 2.08
2,48 | 2.95| 2.00
2.22| 2.656| 1.98
2.85 | 3.00| 1.90
3.15| 2.92| 1.8
3.06| 3.15| 1.68
2921 3,15, 1.50
295 295 1.45
3.55 | 2.72| 1.88
3.95] 2.65( 1.38
3.40 | 2.60| 1.40
3.80| 2.25| 1.35
3.18 | 2,18 1.40
3.05| 2.18| 1.50
2,63 | 2.25| 2.70
3.88 | 2.22| 2.38
3.42 |....... 2,32

Aug.

2,58
2,65
2.65
2.40
2,10
2.00
2.02
1,98
2.02
1,92
1.92
1.95
1.95
1.90
2.10
1.90
2.20

3.30

[ CR R CR ORI E R CR
~F = =0 W oo o o
EARCIRCIRC IR I

2,70
3.00
3.00

2,92

Sept.

3.€0
3.42
3.08
2,70
50
45
40
30
25
00

B e

©o
*®

oo
E8ES 3R

e e e e e
-3 ® X
l:gocn

Oct. | Nov. | Dec.
2.356 |.ooo..n 2.25
2,15 |.coennn 2.30
2,20 ....... 2,30
2.25 [....... 2.35
285 [.o.enn 2.30
2.75 |..nnn 2,35
3.50 [eevunns 2.40
3.80 [aeeenn. 2.35
3,15 [....... 2.40
2.85 [.eonnnn 2,40
2,15 |oeeennn 2,10
2,10 |ooeon.n 2,40
2,00 |....... 2,32
2,00 [.......] 2.38
1.95]....... 2.40
195 ....... 2.32
1.50 jaenennt 2.30
1.75 feeeennn 2. 3!
1.75 [...o... 2.40
1.65 |.oeennn 2,32
1.70 |....... 2.82
1.75 feeeinns 2,35
1.80 |....... 2.40
1.75 |-eunnnn 2,40
175 |eennnn. 2,40
1.80 |....... 2.35
1.72 |eeeenls 2.30
172 |eeeennn 2.30
175 |eeennnn 2,30
1.80 |....... 2.32
1.80 2.30

Rating table for Uncompahgre River at Montrose, Colo., from April 17 to December 31,

1904. .

Feel. RSecond.feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.85 7 1.80 37 2.40 115 3.20 294
1. 40 10 1.85 42 2.50 135 3.30 322
1.45 13 1.90 47 2.60 155 3.40 351
1. 50 16 1.95 52 2.70 177 3.50 381
1.55 19 2.00 57 2.80 199 3.60 412
1. 60 22 2.10 69 2.90 221 3.70 444
1. 65 25 2.20 82 3.00 244 3.80 476
1.70 29 2.30 97 3.10 268 3.90 |' 510
1.75 33

The above table is applicable only for open-channel conditions. It is based upon
9 discharge measurements made during 1904, and is well defined.



4

e axoren " | COLORADO RIVER DRAINAGE BASIN. 177

Estimated monthly discharge of Uncompahgre River at Montrose, Colo., for 1904.

{Drainage area, 565 square miles,]

Discharge in second-feet. Run-off.
Total i
Month. acrofeet. |Second-feet Depth.in
Maximum, | Minimum, | Mean, per square in’;h Py
mile.

April 17-30......... 106 7 51.2 1, 422 0. 090 0. 046
MAY oo 527 17| 190 11, 680 o3| 387
JUDG emenecann 300 59 | 169 10, 060 209 |  L3m
July c..... L. 177 7 61.2 3,763 .108 124
AUUSE «oeeeeeee.. 32| 47| 119 7,317 11| L2438
September.......... 412 31 96.3 5,730 .170 .190
October ... ......... 381 16 83.1 5,120 . 147 .170
December .......... 115 89 | 105 6, 456 . 186 .214
The period .. .|eccemmeoloeeacoaoaa]oaaaao. 51,550 |oe icoiiii]ainiaans

UNCOMPAHGRE RIVER AT DELTA, COLO.

This station was originally established April 29, 1903, by W. N..
Sammis. It was located at a highway bridge one-fourth mile above
the Denver and Rio Grande Railroad bridge. The discharre at this
point did not include the mill-ditch waste. On November 17, 1903,
the station was reestablished at the Denver and Rio Grande Railroad
bridge, one-fourth mile northwest from the Denver and Rio (Grande
Railroad station. The new location was selected for the reason that
the discharge of the river at this point includes the mill-ditch waste.
This gage consisted of a 2 by 4 inch vertical rod nailed to a 12-inch
pile on the downstream side of the railroad bridge. It re~d from 1
foot to 6 feet. Readings from this gage were taken until April 21,
1904, when an inclined gage was installed:on the right bauk, 45 feet
east of the center of the Denver and Rio Grande Railroad track at the
south approach to the bridge. This gage is a 2 by 6 inch rod, graduated
by feet and tenths to 6 feet. The bottom of the rod ison the river bot-
tom, and is held in place by six 2 by 4 inch timbers, driven firmly
into the bank. Rock isalso piled about the bank and around the gage
to protect the earth from washing away. One vertical foot equals1.79
feet on the slope of the rod. There is no definite and constant relation
between new and old rods; as cross sections are not identic~l. Up to
November 17, 1903, discharge measurements were made at the high-
way bridge to which the original gage was attached, or by wading
near the gage. After November 17 discharge measurements were

1EB 133—05—12
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made at Denver and Rio Grande Railroad bridge. Discharge measure-
ments are now made from the road bridge, 100 feet Lelow new gage.
- The initial point for soundings is the face of the north abutment at
the downstream side of the road bridge, and is marked by a brass-headed
nail in the hand rail. During low water discharge measurements are
made by wading near the bridge. The channel is straight for about 75
feet above and for 50 feet below the station. The current is sluggish.
The right bank is high and clean, and is not subject to overflow. The
left bank is lowand clean, and might overflow during high water. There
is but one channel at all stages. The bed of the stream is composed of
earth and fragments of rock, and is fairly permanent. The bench mark
for the vertical gage was a cross on the top of the lower chord of the
bridge over gage rod. Its elevation was 8.75 feet akove the zero of
the gage. The bench mark for the inclined gage is a point marked
with black paint and the letters ¢ B. M.” on the surface of the northeast
corner of the stone abutment where the south end of the steel bridge
rests, downstream side. Its elevation is 7.36 feet above the zero of
the gage. Excluding discharge of seasonal high water in May or June,
and an occasional rise from local storms, the water passing this station
is entirely seepage water from irrigation above. The observer is
Michael O'Rourke. - .
The ohservations at this station during 1904 have b2en made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Uncompahgre River at Della, Colo., in 1904.

Date. Hydrographer. Width. ;g:%?ogf. vgggzy. hgiaéghe . chgirsg'e.
Feet. Sq. feet. |Ft. persec., Feet. Sec.-feet.

April 11 ... ... R. I. Meeker......... 9 4 1.75 | ¢1.85 7
May 2. ... |..... do e 9 2.8 1.32 .65 3.7
May 28........ L. E. Foster ......... 22 12 2.17 .9 26
June9....._._. R.I. Meeker......... 45 26 .42 .80 11
June23........ L. E. Foster .. ....... 35 27 .78 .9 21
July 12.._..__. R. 1. Meeker..._..... 25 21 .20 .65 4.2
August24.._... L. E. Foster ........ - 35 29 .38 7 9.6
September 17 ..} R. 1. Meeker......._. 44 29 .52 .85 15
December280..; I. W. McConnell. ... 33 57 2.10 1.40 121

a Old gage, b Velocities by floats, on account of ice.
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Mean daily gage height, in feet, of Uncompahgre River at Delta, Colo., for 1404.

Day. Jan.a | Feb.a Mm‘. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

) 2.92} 3.20 .18 | 1.88 | 0.49) 0.89 0.71] 0.68| 3.15| 1.0} 1,12 | 1.49
b R, J2.92] 3.20 .10 | 1.88 .55 .88 .70 .69 2.42 .C6 | 1.02 1.64
R, 2,98 3.20 .05 1.89 .61 .70 .69 .69} 1.85 €3 | 101} 1.58
L S, 3.10 | 2.98| 2.05| 1.88 .59 .69 .67 .69 | 1.60 €2 1.02| 1.58
| S 3.051 2.82} 2.02] 1.84 .66 .67 .66 .70 | 1.28 .€1{ 101 L6l
[ S, 3.05| 2.82| 2.00| 1.8 .62 .63 .65 .69 | 1.06| 1.¢2| 1.00| 1.55
T 3.00{ 278! 2.00{ 1.80 .66 .62 .64 .69{ 1L04| 2.25{ 1.03{ 1.63
F: . 3.00( 2.75( 1..99| 1.82 .64 .66 .63 .69 .99 1.29( 108 1.49
| 2,95 2.70 | 199} 1.84 .70 .74 .62 .67 .95 | 1,84 1.09| 1.52
3.02| 2.75 1;”99 1.86 .65 .72 .62 .65 .92 L9} 1,08 1.62

3.06 | 275 1.98( 1.87 .62 .66 .60 .64 .92 1L32| 1.10( 1.55

3.00| 2.85| 195 179 .57 .4 .59 .67 .92 1.¥3| 1.08 | 1.60

3.00| 2.75 | 195| 1.66 56 .73 .58 .64 .90 | 1.93 | L11| 1.68

3.00| 2.80| 1lea| 1.67 60 | 1.22 .56 63 .86 | 1.28( 1.11| 1.62

3.22 | 2.90| 1,93 1.67 .66 | 1.12 .56 62 W84 1.20 | 142 1.58

3.22| 2.90| 194 1.66 .60 .82 .59 .60 .80 | 1.19| 1.59 | 1.82

3.26| 2.95| 1.89| 1.62 .56 .83 .56 64 LT 118 1.4 1.50

3.25| 2.8 | 1.8 | L1.58 .53 .83 .55 94 .82 1.18| 1.39] 1.54

3.10 | 2.80 | 1.83| 1.56 .49 .89 .06 | 1.16 .84 1.18( 1.32| 1.56

295 2.75| 1,82 1.54 .82 | 1.30 .56 .92 84| 1.19| 1.22| 1.59

22 D 3.02| 270 [ 1.86 | 1.49 .56 | 1,08 .57 .82 87 1.20 | 1.17| 1.58
220 3.08| 2.72| 1.84] b50 W61 1.02 .57 .78 .97 1.19] 1.18] 1.68
1. TN 3.18 | 2.72| 1,84 .54 .55 .96 .57 .72 | 104 1.18 | 1.21| 1.65
24 3.08 | 2.68| 1.82 521 142 .89 A7 .70 .95 1,19 1.24) 1.61
b2 T 3.06| 2.60 | 1485 .48 | 1.50 .86 .56 .70 .90} 1.22 | 1L.29| 1.60
260 L. 3.05 2,62} 1.8 .45 .86 .85 . 1.31 .88 1 1.2 1.30 1.54
Ly 3.15 | 2,421 1,84 .45 .68 .81 .56 .88 .86 | 1.20 | 1.40 | 1.44
28l 3.22 | 2.30| 1.86 .45 71 .77 .54 .85 .94 1,18 1.44| 1.40
i 3.15| 2.25| 1.89 .48 .66 .73 L4 .90 .96 [ 1.16 ] 1.48} 1,40
R 3.25 |....... 1.89 .50 .63 .70 721 102 .99 179 1.50| c1.40
F 3 P 3.20 |..annen 188 foeeee| .86 ... .68 109 f....... 1.24 |...... c1.40

aGage readings January and February of little value on account of ice condition.,
bReadings after April 21 at new station.
¢Ice December 30 and 31.

Rating table for Uncompahgre River at Delia, Colo., from March 1 to Ap~il 21, 1904.

neigh, | Discharge. | [BEL | Discharge. || [FES | Discharge. | 385 | Discharge.
Feet. Second-feet. Feet} Second-feet. Feet. Second-feet. Feel. Second-feet.
1.50 1 1.70 3 1.90 10 2.10 22
1.60 2 || L Bf\[) 6 || 2.00 15 || 2.20 30
T

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

It iv based upon

3 discharge measurements made during 1903 and 1904. The table has been extended
below gage height 1.85 feet.
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Ruating table for Uncompahyre River at Delta, Colo., from April 22 tc December 31, 1904.

Gage | pischarge. h(é"?gg}ft Discharge. h(giaég}ft. Discharge. lce}fagghet Discharge.

height.

Feet. Second-jeet. Feet. Second-feet. Feet, Second-feet. Feet. Second:feet.

0.50 1 0.75 8 1.00 35 1.40 120
.55 2 .80 11 1.10 50 1.50 145
.60 3 .8 15 1.20 70 1.60 170
.65 4 .90 21 1.30 95 1.70 195
.70 6 .95 27

I

The above table is applicable only for open-channel conditions. It is based upon
8 discharge measurements made during 1904. It is well defined between gage heights
0.65 foot and 1.40 feet. The table has been extended beyond these limits. Esti-
mates above gage height 1.70 feet made on the basis that the rating curve is a tan-
gent, the difference being 25 per tenth.

Estimated monthly discharge of Uncompahgre River at Della, Colo., for 1904.

[Drainage area, 1,130 square miles.]

Discharge in second-feet. Run-off.
Month. s?c(;?%gélt. Second-feet Depth in
Maximum. Minimun’l. Mean. pex;:i ?re inIc):hes.
March ...._........ 28 7 12.0 738 0.011 0.013
Aprilo o .o ... 10 1 4.2 250 . 0037 . 0041
May ... 145 1 12.7 781 .011 .013
June ... __.___. 95 3| -19.4 1,154 .017 .019
July ool 8 2 3.4 209 . 0030 . 0035
August ... 98 3 15.3 941 .014 . 016
September...._.___. 557 9 67.0 3,987 . 059 . 066
October ............ 332 22 77.5 4,765 . 069 . 080
November .......... 168 35 78.0 4,641 . 069 .077
December ........_. 190 120 | 156 9,592 .138 .159
The period .. | o o fiiiiiferaans 27,060 | et

SAN JUAN RIVER NEAR FARMINGTON, N. M7TX.

This station was established June 18, 1904, by M. C. Hinderlider.
It is located at the suspension footbridge at the Methodist Indian
school, about 8 miles south of Farmington, N. Mer., and about 2
miles below the mouth of Animas River. A standard wire gage is
attached to a framework extending from the top of a sandstone
cliff, about 15 feet above low water, on the right bank of the river
300 yards above the bridge. The gage scale is placed horizontally on
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the top of the cliff and is graduated to feet and tenths from zero to
20 feet. The length of the wire from the end of the weight to the
marker is 20.29 feet. Discharge measurements are mace from the
suspension footbridge. The bridge is 345 feet long #nd marked
on the floor every 5 feet with black paint. The initiel point for
soundings is the south face of the main bridge support on the right
bank of the river marked ¢“0 initial point” with black paint. The
channel is straight for about 900 feet above and below the station.
The current is swift at high, and medium at low, stages. The right
bank is a high sandstone cliff and can not overflow. The left bank at
low water is a gravel bar extending out to 325 feet from the initial
point for soundings, when it rises to a height of 6 feet. It probably
never overflows beyond this point. The bed of the stream is com-
posed of cobblestones, shale, and a few scattering large bowlders. It
is clean and permanent. There is but one channel at all stages. The
bench mark is a cross painted black on the top of the sardstone cliff,
about 50 feet east of the gage. It is marked “U. S. G. S. B. M.”
Its elevation is 12.79 feet above the gage datum. The top of the
gage rod (above the brace) is 0.825 foot above the bench mark. The
marker is a knot tied in the wire near the ring.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of San Juan River near Farmington, N. Mex., in 1904.

Date. Hydrographer. Width, ée?t?ocr')f. vgl{ggirtly‘ h(e;?ég]ft. ch];ge.

Feet. Sq. feet. | Ft. persec.| Feet. Sec.-feet.
Junel9........ M. C. Hinderlider. . .. 248 431 3.40 4.40 1, 465
July2......... R. C. Prewitt........ 244 314 2.18 3.83 684
July9...... [ P do ... 237 224 1.60 3.36 359
July18.. ... ... ... do co.o....... 38 37 1.65 2.80 61
July 27. ... _..l..... do ..., 235 241 1.82 3.59 438
August3.. ... ... do .............. 250 539 4.49 4.95 2,421
August19.._ .| ... {6 1 T 255 | 582 5.55 5. 30 3,231
August22.._..|..... & [ 247 405 3.11 4.65 1,259
September 3 .. _|.__.. do .. ... ....... 252 514 4.93 5.00 2,533
September 10 ... ... & 0 245 345 3.23 4.39 1,116
September 20 ._|____. do ool 238 241 2.15 4.15 518
September 30 . _|.. ... do .o 255 580 6.02 5.50 3,494
October 13.....|..... A0 wmnain. 285 | 809°| 5.89| 6.00 4,767

NoTE.—See page 228 for other measurements of San Juan River.
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Mean daily gage height, in feet, of San Juan River near Farmington, N. Mex., for 1903.

Day. June, | July. | Aug. | Sept. Oct. Nov. Dec.
3.85 4,72 5.45 7.65 4. 60 3.90
3.7 4.85 5.48 6. 656 4,55 3.85
3.70 5.10 5.10 5.90 4,60 3.90
3.70 4.80 4.85 5.20 4,60 3.70
3.65 5.55 4.35 5.15 4,50 3.35
3. 60 5.30 4.35 5,35 4,50 3.13
3.55 4.65 4,60 6.85 4.45 3.26
3.35 5,25 4,58 | a8,60 4,60 3,00
3.32 5.65 4.55 |512.00 | * 4.53 3.06
3.32 5.50 4.48 | 9.00 4,45 3.50
3.20 5.30 4,15 | 58.00 1.43 2,90
3.02 4.95 4.15 | 27.00 4.55 2.95
2,92 1.95 4.20 6.55 4.85 3.00
2.82 4.95 4.25 6.60 4,20 3.10
2,70 4.95 4.20 6.60 4.10 3.20
2,65 5,00 4.18 6.50 4.15 3.35
2,65 5.05 4,22 6.30 4,00 3.30
2,70 6.10 4,25 6.20 4,10 3.38
2.68 5.70 4,22 6.15 4.20 3.35
2.65 5,60 4,05 5,90 3.95 3.40
2.65 5.10 4.15 5.80 4.00 3.32
2,62 4.65 4.06 5.90 3.7 3.38
2.60/4 4.68 4.25 5.80 3.90 3.35
2,65 4.68 4.60 5.85 3.80 3.28
3.55 5.10 4,35 5.85 3.90 3.35
4,10 4.82 4.35 5.80 3.85 3.32
3,65 4.88 4.50 5,80 3.90 3.72
3.52 4.8 4.70 5.55 3.90 3.75
3.55 4.78 4.65 5,45 3.95 3.62
4.48 4.85 7.55 5.35 3.90 3.22
4.35 5.80 |....... 5.20 |........ 3.20

«¢Gage washed away October 8: reestablished October 18.
bGage heights estimated October 9 to 12.

Rating table for San Juan River near Farmington, N. Mex., from June 19 to August 18,
1904, and from November 9 to December 31, 1904.

h(e?'i‘z,fﬁft' Discharge. hﬁ{'gg}ft. Discharge. h?g ¢ | Discharge. h(j?gg}ft Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.60 20 3. 20 230 4.20 1,150 5.20 2,970
2.65 27 3. 30 290 4.30 1, 300 5.30 3,190
2.70 35 3.40 350 4.40 1,450 5.40 3,410
2.75 45 3. 50 420 4. 50 1,610 5 50 3,630
2.80 55 3.60 500 4.60 1,780 5.60 3, 850
2.85 70 3.70 580 4,70 1,950 570 4,070
2.90 90 3 80 680 4. 80 2,140 5.80 4, 290
2.95 110 3.90 780 4.90 2,340 5.90 4,520
3.00 130 4.00 900 5.00 2, 540 6.00 4,750
3.10 180 4.10 1,020 5.10 2,750 6.10 4,980

The above table is based upon 9 discharge measurements made during 1904. It is

well defined between gage heights 2.70 feet and 6.00 feet.
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Rating table for San Juan River near Farmington, N. Mex., from August 19 to November

8, 1904.

h(e}iagglft. Discharge. h(:?g v | Discharge. hgi:lg%?t. Discharge. h(e?iaggirlet, Discharge.

. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
4.00 350 4. 80 1,775 6. 10 5, 000 7.40 8, 250
4. 05 400 +.90 2, 000 6. 20 5, 250 7.50 8, 500
4.10 450 5.00 2, 250 6.30 5, 500 7.60 8, 750
4. 15 525 5.10 2, 500 6. 40 5, 750 7.70 9, 000'
4. 20 600 5.20 2,750 6.50 6, 000 7.80 9, 250
4. 25 680 5.30 3,000 6. 60 6, 250 7.90 9, 500
4.30 770 5.40 3, 250 6.70 6, 500 8.00 9, 750
4.35 860 5.50 3,500 6. 80 6, 750 8.10 10, 000
4. 40 950 5.60 3, 750 6.90 7,000 8.20 10, 250
145 1,050 | 5.70 4,000 | 7.00 7,250 || 8.40 | 10,750
4.50 * 1,150 5.80 4, 250 7.10 7, 500 8. 60 11,250
4. 60 1, 350 5.90 4, 500 7.20 7,750 8.80 11, 750
4.70 1,550 6. 00 4, 750 7.30 8, 000 9. 00 12, 500

The above table is based upon 5 discharge measurements made during 1904. It is
poorly defined. The table has been extended above gage height 6 feet. Above
gage height 5 feet the rating curve is a tangent, the difference being 280 per tenth.

Estimated monthly discharge of San Juan River near Farmington, N. Mex., for 1904.

Discharge in second-feet. .
Month. ;‘;,?%elé.
Maximum. | Minimum, Mean.

June 19-30 - ... ... 1,300 780 1,030 24,520
July ... 1,578 20 375 23, 060
August ...l 4, 980 1, 450 2, 627 161, 500
September....... ... ... ... 8, 625 400 1,375 81,820 -
October ... ... ... 20, 000 2,625+ 5,935 364, 900
November. ... ...ceeieooiiaaiao.. 1, 695 630 1,087 64, 680
December .. .. ... .. .. 780 90 348 21, 400

The Period - . .oooo oo el 741, 900

ANIMAS RIVER AT DURANGO, COLO.

The station was first established June 20, 1895, and has been main-
tained during the greater part of each year since.
The original gage was located at the old wagon bridge. one-fourth
mile west of the railroad bridge at Durango and about 200 feet above
the Rio Grande Southern Railroad bridge. It was spiked to the west
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side of the south end of the middle pier of the wagon bridge. The
head of a bolt at the east abutment of the railroad bridge is 17.24 feet
above this gage datum. During the early part of 189¢ the old wagon
bridge was removed and a new one erected a short distance below.
April 1, 1899, on the central pier of this bridge a new rod, which con-
sisted of a vertical piece of timber graduated to feet and tenths, was
fastened. The bench marks were three horizontal strips, opposite the
10, 14, and 16.7 foot marks of the rod, respectively. Owing to this
change in location and height of the rod there is no apparent relation
between the rating tables before 1899 and the rating tables for 1899
and after.

The present gage was established June 20, 1901, by A. P. Davis.
It is located at the new wagon bridge, one-fourth mile west of the
railroad station at Durango, Colo. It is a vertical 2 by 6 inch
timber 14 feet long. It is fastened to the masonry pier on the
downstream side of the bridge, and is held in place by means of
spikes driven into cracks in the masonry. It is read twice each
day by C. G. Graden. On April 1-2, 1908, sand and gravel were
washed down by Lightner Creek, which enters about 100 feet below
the bridge, and were deposited around the gage rod. A new wire
gage was established April 14, 1908, on the downstream side of the
bridge in the span next the left bank. This gage was read until June
6, when it was stolen. In the meantime the sand and gravel had been
washed away from the foot of the old gage, from whicl readings were
taken for the remainder of the year. The wire gage read zero when
the vertical gage read 5 feet. All 1903 readings have F'2en reduced to
the datum of the vertical gage. The 1903 rating table was prepared
from measurements made after the deposit of sand and gravel had
been scoured from around the vertical gage. It is therrfore not appli-
cable to gage heights taken previous to May 1, during which period
the section at the gage was filled in. Discharge messurements are
made from the bridge to which the gage is attached, except at low
water, when they are made by wading. The initial point for sound-
ings is the downstream edge of the right abutment. The channel is
straight for 800 feet above, and 400 feet below, the station. The cur-
rent is rough and has a rapid velocity. Both banks are high, rocky,
and not liable to overflow. The bed of the stream is rocky and fairly
permanent. Bench mark No. 1, established June 25, 1990, is a chiseled
point at the southwest corner of the center pier of the highway bridge.
Its elevation is 16.75 feet above the zero of the gage. Bench mark
No. 2, established on the same date, is a similar point on the lower
side of the left abutment. Its elevation is 16.84 feet alove the zero of
the gage. This relation was verified April 17, 1901.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrograpl -r.
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Date. Hydrographer. Width. ét??ilo(x)nf. vé\ll:cai‘t]y. h(;?gglft. ch]?glrsg're.
Feet. Sq. feet. |Ft.persec.| Feet. Sec.-feet.

July12._..._.. G.B.Monk.._ ....... 150 196 1. 96 7.15 384

August20.__... R. I. Meeker......... 150 256 2.97 7.60 760

Mean daily gage height, in feet, of Animas River at Durango, Colo., for 1904.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec.

............................................................ 7.70 8.20 8.60 7.60 7.10

........ 7.80 8.20 8.20 7.60 7.10

........ 7.80 8.20 8.00 7.60 7.10

........ 7.80 8.00 7.90 7.60 7.10

........ 7.60 7.90 7.60 7.50 7.10

........ 7.60 7.70 8.45 7.50 7.10

7.30 7.50 7.0 9.20 7.50 7.10

7.30 7.60 7.50 9,60 7.50 7.10

7.30 7.60 7.40 | 10.00 7.40 7.10

7.80 7.50 7.40 9.80 7.30 7.10

7.30 7.90 7.40 9.80 7.30 7.00

7.20 7.70 7.40 9. 60 7.30 7.00

7.20 7.80 7.30 9.60 7.20 7.00

7.20| 7.90| 7.40| 9.20| 7.20| 7.00

7.20 7.80 7.30 8.70 7.20 7.00

7.10 7.70 7.30 8.40 7.20 7.00

7.20 7.60 7.30 8.20 7.20 7.00

7.20 7.60 7.80 8.20 7.20 |...... .

7.00 7.70 7.30 8.10 7.20 f........

7.00 7.70 7.20 8.00 7.20 |..oaen.n

7.00 7.60 7.20A 8.00 7.20 cesuee

7.00 7.50 | 7.200 8.00] 7.20|........

7.20 7.40 7.40 8.00 7.20 |...... .

7.80 7.80 7.50 7.90 7.20 {cenu-nn.

7.30 7.70 7.50 7.90 7.10 |c.ne-..n

7.80 7.60 7.50 7.80 7.20 foeennnan

7.30 8.00 7.40 7.70 720 {cevennns

7.20 8.10 7.40 7.70 7.20 Joeeannn

7.20 8.00 7.55 7.0 720 |aeenann.

7.50 8.10 8.40 7.60 7.10 |...... .

7.50 8.20 |ecesnnnn T60 |eeeeanec]aaannas




186

STREAM MEASUREMENTS IN 1904, PART X.

[~o. 133.

Rating table for Animas River at Durango, Colo., from January 1 to December 31, 1904.

hgi?k?t. Discharge. h%?g%ft. Discharge. h%?él?t. Discharge. || %?ggl?t. Discharge.
Feet. Second-feet, Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
6. 50 122 7.10 362 8.10 1,285 9.10 2,420
6. 55 136 7.20 429 8.20 1,395 9. 20 2, 550
6. 60 150 7.30 504 8.30 1, 506 9.30 2, 680
6. 65 164 7.40 586 8. 40 1,615 9.40 2,810
6.7 179 7.50 672 8.560 1,725 9.50 2, 940
6.75 195 7. 60 761 8.60 1,835 9. 60 3,070
6. 80 213 7.70 854 8.70 1, 950 9.70 3,210
6. 85 234 7.80 95 8. 80 2,065 9.80 3, 350
6. 90 257 7.90 1, 065 8.90 2,180 9.90 3,490
6.95 281 8.00 1,175 9.00 2, 300 10. 00 3,630
7.00 306

The above table is applicable only for open-channel conditions.
8 discharge measurements made during 1903 and 2 measurements made in 1904.
The table has been

is well defined between gage heights 6.75 feet and 8.10 feet.
extended below gage height 6.75.

It is based upon

It

Estimated monthly discharge of Animas River at Durango, Colo., for 1904.

[Drainage area, 812 square miles,]

Discharge in second-feet. Run-off,
Total i
Month. ) o ac(;e-fel(lelt. Second-feet | yorp i
Maximum. { Minimum. Mean. pel;:g%gz.ue inches.
July 7-31. ... ...... 672 306 453 22, 460 0. 558 0.514
August -...... .. ... 1,395 586 903 55, 520 1.11 1.28
September........_. 1,615 429 738 43,910 . 909 1.10
October . ......... 3,630 761 | 1,679 | 103,200 2.07 2.39
November . ...._.__. 761 362 511 30, 410 . 629 . 702
December 1-17...... 362 306 339 11, 430 .417 . 264
The period - |- oo ooeoeooeaaa . 266,900 |.._ ...
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ANIMAS RIVER AT AZTEC, N. MEX.

This station was established June 21, 1904, by M. C. Hinderlider.
It is located at the wagon bridge about three-eighths of a mile west of
Aztec, N. Mex. A plain staff gage, graduated to feet and tenths from
2 to 10 feet, is spiked vertically to the downstream side of the north
face of the pile bent under the right or south end of the main bridge
truss, the 2-foot mark resting on the river bed. It is reac twice each
day by G. A. Black. Discharge measurements are made at high water
from the downstream side of the wooden truss bridge, consisting of
one truss 110 feet long, reached by approaches at either end resting
on pile bents. The bridge floor is marked with black paint at each 5
feet from zero to 195 feet. The initial point for soundings is the head
of alarge nail in the top of the floor of the east approach, on the down-
stream side of the bridge, marked with black paint zero. At
extremely low water measurements may be made by wading above or
helow the bridge.

The channel is straight for 600 feet above and 1,000 feet below the
station, and the current is moderate. The right bank is a gradually
sloping loam and gravel bank, rising about 4 feet above low water.
It is covered with cottonwood trees and brush, and rarel: overflows.
The left bank rises abruptly from the water about 5 feet and does not
overflow. The bed of the stream is composed of cobblestones and a
light deposit of silt. It is free from vegetation, uniform, and fairly
permanent. There is one channel at all stages, broken by a crib pier
near the south side of the stream, and also four sets of piles under
the south end of the bridge. The river forks about 100 feot above the
bridge, there being an island at high stages. The bench mark is a
20-penny nail driven into the northeast root of a 30-inch cottonwood
tree standing about 100 feet southwest of the end of the bridge on the
right bank. Its elevation is 7.1+ feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Animas River at Aztec, N. Mex., in 1904.
Date. Width. é:rcet?o%{ vggglsy. h(z?g et. clg:ge.
Feet. Sq. feet. |Ft. persec.| Feet. See.-feet.
June20........ M. C. Hinderlider ... 116 342 2.60 4.67 889
July 7......... R. C. Prewitt 102 227 1.36 3.89 309
July 10. ... .. |.....do el 101 205 1.28 3.69 262
July 17. .. . . ....do ool l. 101 192 .94 3.52 181
July 24, .. ... |.....do ... . ... ... 101 172 . 80 3.39 137
August2. .. .. j.....do . ... 109 232 2.37 4.31 550
Auvgust16.._ .. |.....do ... ....... 140 285 2.94 5.38 839
Avgust26.. . .. |.....do ... ... ... 130 283 3.3 5. 23 933
September 5 .._[.....do .. ........... 121 258 2. 8% 4, 80 728
September 9 .. {_.__.do ... __..... 112 188 2.5¢ 4, 38 488
September 19 ..[.....do .. ........... 112 149 1.8° 4.00 273
September 24 . .|.....do -............. 115 231 2.3% 4.61 536
October 1...........do ... ... ... ... 145 378 5.0F 5.30 1,910
October14.....|.....do ...... ... ... 105 408 3.92 5.04 1, 600
October 21.....|.....do ....o......... 105 242 2.96 4.87 716
October 28_.__.|.....do -............. 102 212 2.08 4.68 442
November6....|.....do .............. 97 170 2.01 | 4.40 342
November13...|.....do .............. 98 132 1.84 4.28 241
November19...|.....do oo ... 64 122 2.57 4.30 314
November26...|.....do .............. 62 92 1.67 4.15 154
December 2..__|.....do -.........c... 62 92 1.77 4.15 164
December 13...|.....do oo ill. 63 100 1.73 4.20 176
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Mean daily gage height, in feet, of Animas River at Aztec, N. Mex., for 1904.

Day. June. | July. | Aug. | Sept. | Oct. | Nov. [ Dec.
R R PPN 4.16 4.60 5.35 5.25 4,50 4.10
PR PR 415 | 4.3 5.20 4,9 4.55 4.10
PP RSP P 4.00 4.49 5.12 5.12 4.60 4.10
M PR 4.00| 4.60 5.00 5,62 4.52 4.25
5 2R NN PO 3.95 4.55 4.92 5.85 4,50 4.25
QS RN 8.92 4.42 4.85 7.50 4.45 4,20
MY [ 8.90 5.75 4.90 6.08 4.42 4.20
- 7 S PO 3.80 | 4.98 4,75 7.40 4.88 4.20
PPN PO 3,72 5.10 4.60 5.85 4.32 4.20

L G PO 3.68 5,05 4,48 7.40 4.80 4.20
b PP FE 3.62 5,50 4.38 5.68 4.30 |........
AR RN 3.60 5.4 4.20 5.00 4.30 {........
. 2P ) (R 3.55 5.75 4,18 5.05 4.30 foeun....
B R PR 3.50 5. 60 4.12 5.02 4.80 f.oei...n
L g ) PO 8.44 550| 4.15| b5.12 4.30 {........
) PR 3.42 5.40 4.20 5.05 480 |........
NP DRI 3.49 5.85 |  4.00 4,95 4,28 |...o....
I PPN 8.54 5.42 ] 4.12 4.90 4.28 |........
P ] O 3.42| 5.30 4,20 | 4.8 4,22 |........
AP RO 8.40| 5.2 4.28 4.78 418 |........
1 P 4.60 3.38 5.08 4,45 4.88 4,25 |........
77 4.55 8.88 4.95 4.50 4.7 4,22 |........
2 2 Y 4.60 8.34 5.02 4.85| 4.8 4,28 | .......
2 S PN 4.45 3.40 5.10 4.90| 4.75 4.25 )........
2 T 4.45 3.60 5.15 4.72 4.72 4.28 |........
2 4,35 3.53 5.25 4,65 4.65 424 |........
2 2 4.26 3.48 5.05 4.80 4,62 4.20 |..oo...
2 4.25| b5.49; 5157 4.82 4.65 | 418 |........
20 e 4,20 3.56 5.25) 4.95| 4.58 410 |........
2 415 4.15| 6.38( 5.18 4.50 | 410 ........
3 I IO 4,10 5,25 | oiunnnn [ 5% 1 DU O
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Rating table for Animas River at Aztec, N. Mex., from June 19 to Lecember 31, 190.4.

h(e}iagghet. Discharge. h(giaglft. Discharge. hcé?ggkft, Discharge. h(g:;ggﬁt. Discharge.
Feet. Second-feet, Feet. Second-feet, Feet. Second-feet. Feet. Second-feet.
3.30 120 3.80 255 4. 60 €40 5. 60 1, 860
3.35 130 3.85 270 4.70 720 5.70 2,020
3. 40 140 3.90 290 4. 80 810 5.80 2,180
3. 45 152 3.95 310 4.90 910 5.90 2,340
3.50 166 4.00 330 5. 00 1,020 6. 00 2, 500
3.55 180 4.10 370 5.10 1,140 6. 10 2, 660
3. 60 195 4.20 410 5.20 1,270 6.20 2,820
3. 65 210 4.30 460 5.30 1, 400 6. 30 2, 980
3.70 225 4.40 510 5.40 1, 540 6. 40 3, 140
3.75 240 4. 50 570 5.50 1,700 6. 50 3, 300

The above table is based upon 22 discharge measurements made during 1904.
Above gage height 5.40 feet the rating curve is a tangent, the difference being 160 per
tenth. Owing to the shifting character of the stream bed this table was applied
indirectly, according to the method outlined in the Nineteentl" Annual Report,
United States Geological Survey, Part 1V, page 323 et seq.

Mean daily discharge, in feet, of Animas River at Aztec, N. Mex., for 1904.

Day. June. | July. | Aug. | Sept. Oct. | Nov. | Dec.

410 765 | 1,270 | 1,860 390 152
410 570 | 1,080 | 1.400 410 152
350 640 | 1,020 | 1,620 435 152
350 680 910 | 2,260 390 195
310 605 810 | 2,900 390 195
290 510 810 | 5,540 370 180
290 | 1,940 860 | 3,300 350 180
270 860 720 | 5,380 330 180
255 910 640 | 2,980 290 166
255 810 540 | 5,460 270 166
225 | 1,270 485 | 2.740 270 166
225 | 1,140 390 [ 1,620 270 195
195 | 1,470 390 | 1.780 255 166
180 | 1,206 330 | 1.700 270 195
168 | 1,020 850 | 1,780 270 |........
152 860 870 | 1.540 290 |...vno-s
166 860 290 | 1.270 290 [........
180 910 310 | 1.080 810 |.een-...
140 860 350 910 270 [-.ee.onn
140 810 390 720 256 1.
140 720 460 720 2
140 605 485 605
130 630 720 640
140 765 765 510
195 860 640 510
180 965 680 460
180 810 860 435
180 910 910 390

2 e e 460 210} 1,080 { 1,205 410

B0 e 435 435 | 1,270 | 1,620 370

1 U reen s 410 | 1,080 |........ 890 |oeerenofonnenns.
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Estimated monthly discharge of Animas River at Aztec, N. Mex., for 1904.

Discharge in second-feet.
Month. N aT(?rEaa-'lfeigt.
Maximum.{ Minimum. Mean.
June 21-30 ... .. .... 810 435 60¢€ 12,020
July oo 435 130 238 14, 450
August oL ..-. 1,940 510 917 56, 380
September.. ... ... ... 1, 620 290 689 41, 000
October .. ..o .. 5, 540 370 1,72C 105, 800
November .......ococeoaiai i 570 152 318 18, 920
December 1-14. ... .. .. .. ... ... 195 152 174 4,830
The period ... .o e 253, 400

ANIMAS RIVER NEAR FARMINGTON, N. MEX.

This station was established June 18, 1904, by M. C. Hinderlider.
It is located at the highway bridge about 1 mile northeast of Farm-
ington, N. Mex. A standard chain gage is attached to the down-
stream side of the bridge, 40 feet from the left end of the bridge.
The gage scale is graduated to feet and tenths from 2 feet to 7.8 feet.
The length of the chain from the end of the weight to the marker is
12.78 feet. The gage is read twice each day by Mrs. Adellie Ricketts,
who lives near the west end of the bridge. Discharge measurements
are made from the downstream side of the two-span bridge to which
the gage is attached. The initial point for soundings is the west face
of the left abutment. It is marked ‘“O” with black paint on the
bridge floor, and the sounding points are similarly marked every 5
feet up to 195 feet. The channel is straight for about 900 feet above
and below the station, and the current is moderate to swift. The right
bank is a gradually sloping gravel bar, covered with small cobble-
stones and scattering trees and shrubs. It has been known to over-
flow, but this is an extremely rare occurrence. The left bank is a
flat, grassy, perpendicular bank, 5 or 6 feet above low water, lined
with willows, and is not subject to overflow. The bed of the stream
is composed of gravel, cobblestones, and silt. It is free from vege-
tation and is permanent. The bench mark is a United States Geolog-
ical Survey standard bench-mark tablet set into the southwest face of
a 12-inch cottonwood tree about 50 feet north of the right end of the
bridge. Its elevation is 11.13 feet above the datum of the gage and
3.17 feet below the top of the horizontal bridge chord on which the
gage box rests.

The observations at this station during 1904 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Anim~

Date. Hydrographer.
Junel7........ M. C. Hinderlider. ...
July 2........ R. C. Prewitt .._..._.
July 9........|..... do coeoiiilo.
July18... .| .... do ...
July27......... ... do .............
August H.._... ... [ 1o R
August183...._. ... do it
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Mean daily gage height, in feet, of Animas River near Farmington, N. Mex., for 1904.

Day. June. | July. | Aug. | Sept. Oct. Nov. | Deec. '
) DU STOURUUURN ORI 4.92| 5.20| 576| 680 498} 4.32
e e e ceeeeend] 4821 B16| 5.84| 6.08| 4.94 4.32
SOOI RPN 4.74| 5.26| 5.65| 5.92] 4.9 4.36
K FUTURTUT R, 4,72 5.34| b5.46| 58| 4.8 4,46
TSP SN 4.70| 5.34| b5.35| 5.69| 483 4,38
SR U PO, 4.64| 5.16| 5.23| b5.72| 4.8 4.32
TSP PUPOUUPUUII PPN 4.62| 5.46| 512| 7.58| 4.74 4.29
P AU 4.50| 5.28| b5.04| 7.44| 4.73 4.26 |
L RO peanen OO P 4.48| 5.52| "4.98| 6.96| 4.69 4.29
USRI It ceeann 4.48| 53¢ 4.90| 6.48| 4.68 4.31
DS PU ST 4.49| 5.36| 4.84| 6.28| 4.66 4.28
U SUPPS 432 5.60| 4.74| 6.14| 4.59 4.32
i IO, RSP NP | 418) 550 4.64| 6.15| 4.52 4.3
R eeraee [T R .| 4.06| 5.54| 4.69| 6.00| 4.56 4.31
| 1 PP UPPURRN S ... 3.99( 5.56| 4.7 | 58 4.5 4,31
(TP ST 3.95{ b5.51| 4.62| 5.8 4.54 4.36
R PUPUP U 3.90/ 5.35| 4.60| 5.78| 4.50| 4.34 '
T U U P 4,14| 5.65| 4.58| 5.66| 4.50 4.3
) {: FOP RPN R 3.97| 5.62| 4.56| 5.55| 4.48 4.31 ‘
| R 5.46 | 3.88| 544 452| 546 4.4 4,33 B
D1 OO eteeeenaaas 5.60| 3.88| 5.28| 4.62] 5.42| 4.4 4.34 ’
. T et e teataeeanaans .| B.50| 379 5.13| 460| 5.40| 4.40 4.36
5 T e eteteeeenteeeaeannenans 551 | 3.79| 5.28| 4.68| 5.36[. 4.86 4.28 ;
. S eeeeeeean eericaeaeas 540 | 3.88| 5.2 | 4.8 | 532| 4.36 4.2 - ’
b SO e, 5.35| 4.36| 5.50| 5.14) 5.27| 4.36 4.21
2B et e e a—anaans 5.22| 4.23| 5.32| 512| 522 4.34 4.28
P PR 5.10| 4.18| 540 5.22| 5.16] 4.35 4.36
28 et 5.05| 4.18| 5.46| 521 | 5121 4.34| 4 K
2 U 501 | 4.82| 541 5.21| 5.08| 4.34 4,24
(N 496 | 4.8 550! 541 503 4.34 4.56
) DU PR 5.12| 5.88 |........ X I v

1RR 133—05——13
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Rating table for Animas River near Farmington, N. Mex., from June 20 to October 19, 1904.

hg{ag‘ﬁ. Discharge. h(e?gglfi. Discharge.
Feet, Second-feet. Feet. Second-feet.
3.80 4 4.40 107
3.85 5 4.46 122
3.90 7 4.50 137
3.95 11 4. 60 173
4. 00 17 4.70 211
+.05 25 4. 80 253
4.10 35 4.90 300
4.15 46 5.00 353
4.20 58 5.10 415
4.25 70 5.20 488
4. 30 82 5.30 573
4.35 94 | 5.40 870

Gage
height.

Feel,
5.50
5.60
5.70
80
90
00
10
6. 20
6. 30
6. 40
6. 50

A

Discharge. hgiagglft. Discharge.
Second-feel. Feet. Second-feet.
775 6. 60 2, 410
885 6.70 2,590
1, 000 6.80 2,770
1,125 6.90 2, 950
1, 250 7.00 3,130
1, 390 7.10 3,310
1,545 7.20 3, 490
1,710 7.30 3,670
1,880 || 7.40 3, 850
2, 050 7.50 1,080
2,230 || 7.60 4,210

The above table is based upon discharge measurements made prior to October 25,
1904. It is fairly well defined hetween gage heights 4.20 feet and 6.00 feet. The table
has been extended beyond these limits. Above gage height 6.40 feet the rating curve
is a tangent, the difference being 180 per tenth.

Rating tuble for Antmas River neur Farmington, N. Mex., from October 20 to December

31, 1904.

h‘j{ag"ﬁ_ Discharge, hgitzrgtft. Discharge. l h(gii,lggg}t. Discharge. h(ei{‘gghet. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
4.20 125 4. 50 208 4. 80 337 5.10 510
4.25 137 4.55 225 4.85 363 5. 20 580
4.30 150 4. 60 243 4.90 390 5.30 655
4.35 . 163 4. 66 263 4.95 420 5. 40 735
4.40 177 +4.70 287 5.00 450 5.50 825
4. 45 192 4.75 311 ’

The above table is based upon 7 discharge measurements made after October 25,
1904. It is well defined.
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Estimated monthly discharge of Animas River near Farmington, N. Mex., for 1904.

Discharge in second-feet.
Month. . acteteat,
Maximum. | Minimum. Mean,
June20-30._ ... 885 332 588 12, 830
July. ol e 430 4 112 - 6, 888
AUGUSE -t 1,225 437 | 687 42,240
September ... .. ....... 1,175 144 414 24, 640
October. ... ol 4,174 462 1,301 80, 000
November .. ...oociiaie it 438 160 245 14, 580
December. . o coeeoi oo, 229 127 158 9,715
The period. .. ..o e e e e e 190, 900

LA PLATA RIVER AT HESPERUS, COLO.

This station was established June 14, 1904, by M. C. Hinderlider,
for the purpose of determining the water supply in La Plata River
available for the La Plata project in New Mexico. It is located at the
highway bridge on the west side of Hesperus, Colo. The gage consists
of a 1 by 4 inch dressed-pine board 4 feet long, graduated to feet
and tenths. The gage reads from zero to 3.9 feet, the zero resting on
the bed of the river. The gage is spiked to the upstream end of the
south face of the north abutment and is read twice each day by Hans
Aspaas. Discharge measurements are made by wading at suitable
points along the stream, as the conditions for careful gegings at the
bridge are unfavorable. The initial point for soundings is a nail driven
into the downstream side of the wagon bridge over the eouth face of
the north abutment. The channel is straight for about 50 feet above
and below the station, and the current is swift. Both banks are low,
covered with brush and scattering trees, and are not subject to over-
flow. The bed of the stream is composed of large and small cobble-
stones and is permanent. There is a small island above the bridge and
dead water at low stage and tortuous channel below the bridge, which
would affect the accuracy of meter measurements at the tridge. The
fall in La Plata River, according to levels run by the La Plata Ditch
Company for about 10 miles, is 135 feet per mile. The h2nch markis
a nail, about 8 inches above the ground, on the right bank of the
river, driven horizontally into the west face of a 12-inch cottonwood
tree and about 75 feet northeast of the gage rod. Its elevation is
9.15 feet above the zero of the gage. This station was abandoned
August 12, 1904. '

The observations at this station during 1904 have been made under
the direction,of M. C. Hinderlider, district hydrographer.
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Discharge measurements of La Plata River at Hesperus, Colo., th 1904.

Mean Gage Dis-

, 5 Area of
Date. Hy drogra!)her. Width. velocity. | height. | charge.

section,

Feet. Sq. feet. \IY, per sec.|  Feet. Sec.-feet.
Juneld. . ..._.. M. C. Hinderlider . ... 24 20 0.90 1.98 18
July12.._..__. G.B.Monk.......... ‘ 22 17 .47 1.90 8
August20...... R, I. Meeker ..._.... | 24 26, 1.50| 2.30 39

1 I

Mean daily guge height, in feet, of La Pluta River at Hesperus, (olo., for 1904.

Day. June. | July. Aug. Day. June. | July. | Aug. Day. June. | July. | Aug.
i

j IR 1.88 I 2.38 | 12......... ceeeed| 182 ...l 22........ 1,92 1.82|.......
R A 1,88 2,42 || 18.... . ealns 1.82 |....... N 28eiins 1.85] 1.80 |.......
E S ceee..| 188 ‘ 282 1. et 1.82...... P 1.82 | 1.85(.......
L D P 1.90 | 2.25 ‘ 15......... 1,04 1.821....... .1 T 1.88 | 1.83|.......
[> SR (R 1.8 1 2,20 4 16......... 1.94 | 1.82|....... 260, 1.85 | 1.88 |.......
[ 1.88 | 2,20 [ 17......... 196 178 ...... b1 SR 1.85( 1.88 |.......
R . 1.8 '....... 18......... 1.90 | 1.80 |....... 28 1.85 | 1.92 [.......
YU 1ol .. 19......... 1851 1.80 |....... 29.. ... 182 192 |......
L S IR 1.82 ... 20, .0o.. 1.85| 1.82 ....... 30......... 1.88 | 1.92(.......
100 1.80 l 2.25 || 21..... ... 1.85 | 1.82....... 2 SRR DO 2.82 | ......

B S S 1.82 : 2.20

MUDDY RIVER NEAR MOAPA, NEV,

This station was established January 1, 1904, by A. E. Chandler.
It is located near the crossing of the San Pedro, Los Angeles and
Salt Lake Railroad, about 6 miles downstream from Mcapa, Nev. The
station is above the Narrows, and will show the amount of water avail-
able for storage at the proposed reservoir sites in the Narrows. A
vertical plain staff gage, graduated to feet and tenths. is nailed to a
post driven into the right bank. It is read twice each day by J. V.
Houghton. Discharge measurements are made from a footbridge 450
feet downstream from the gage. The initial point for soundings is a
nail driven into the downstream side of the bridge at the right bank.
The channel is straight for 85 feet above and below the station, and
the velocity is moderate. The immediate banks are low, but not liable
to overflow. High brush-covered banks slope up from the vertical
sides of the channel. The bed of the stream is compo-ed of sand and
is shifting. 1t is covered with vegetation, which is kent grubbed out
near the station. The bench mark is the top of a 2-inch circular post
driven into the ground in a willow clump 20 feet from the gage on the
right bank. 1ts elevation is 9.90 feet below the zero of the gage.

The observations at this station during 1904 have been made under
the direztion of A. E. Chandler, district hydrographer.
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Discharge measurements of Muddy River near Moapa, Nev., in 1904.

Date. Hydrographer. . Width. ;g?ilogf. vgggx:y. h(:;’églft. chl?airsg-e.

Feet. Sq. feet. |Ft.per sec.| Fret. Sec.-feet.
May 12........ A. E. Chandler ...... 11 34| 1L2¢| 2710 42
Junell........ H. H. Church .._..._. 11 25 1.46 .70 ~ 36
July 16..coceloo... A0 oo, 11 20| 1.63| 1.40 33
Augustl.. .. .| ... do ool 3 11 23 1.72 1.80 40
August13......[..... dO e 12 28 1.75 2.20 49
August19. ... |..... do e 12 40 1.82 3.50 73
September 21 __|..... do ...... PO 11 29 1.55 1.80 44
October 15.....|. ... A0 e 11 26 | .1.47 1.70 38
November10...[..._. 13 1 T 11 28 | 1.43 1.90 40
December 12___|___.. do .oo...._..._.. 12 29 1.70 2.10 49

Mean daily gage height, in feet, of Muddy River near Moapa, Nev., for 1904.

Day. Jan, | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept, | Oct. | Nov. | Dec.
) 3.20| 298| 2.60| 2.48| 202 202| 1.60| 1.90| 1.80| 1.80| 1.90  2.00
b2 3.20| 298| 2.60( 2.48 | 2,02 2,02 1.60} 1.70| 1.8 | 1.80| 1..90 | 2.
F: J 3.20| 2.98| 2.60| 2,48 | 2,02 | 2.02f 1.70| 1.8 | 1.80| 1L.80| 1.90| 2.00
L S 3.18} 3.00| 2.60| 2.48 | 2.02| 2.02| 1.65)| 1.70 | 1.80| 1..80 1.90| 2.00
| R, 3.15| 298| 2.60| 2.48| 2,02 2,02} 1.60| 1L.70| 1.80{ 1.70| 1.90 | 2.00
[ 3.15| 298| 2.60| 2.48| 202/ 2,02, 1.65| 1.70| 1.80| 1.60 | 1.90} 2.00
[ P, 3.15| 2.98 | 2,60 2.48| 2,02| 202| 1.60| 170 1.80| 1.60| 1.90 | 2.00
L R 3.156 | 2.98| 2.60| 2,48 2,02 | 202 1.60| 1.70) 1.80| 1.60| 1.90| 2.
Gevrraeiaeaann, 3.10 ) 2.98) 2,50 2.48 ] 2,02 202| 1.65| L70) 1.80} 1.60| 1.90} 2.00
0.l 3.10 | 2.98) 250 2.48) 2,02 202| 1.50 2,00 180 | 1.60] 1.90| 200
) 8.10 | 2.98] 2.50| 2. 4\8 2,02 | 2.02| 1.50| 3.50 | 1.80| 1.60| 1.90 2.10
1200 3,10y 298| 2,50 2.48| 2,02 1.80{ 1.50| 400 2.65( 1.60| 1.90 | 2.10
L S, 3.10 | 2.95| 2,50 | 2.48| 2,02| 1.8 | 1.50 | 2.22| 9.50 | 1.60 | 1.90 | 2.10
b 3.10 | 2,95} 2,50 | 2.25| 2,02} 1.8 | 1.50 \ 2,20} 6.50| 1.60) 1901 2.10
b L T 3.05| 290 250 225 2.02| 1.8 | 1.50|,2.25 | 3.00 1.60| 1.90| 210
16.c.ieennna. 3.06| 2.90| 2,50 2.25] 2.02| 1.80| 1.50]2.30| 1.80] 1.60 | 1.90 | 2,10
17 3.10 | 2.80 | 2.48( 2.25| 2,02| 1.8 | 1.50||2.40( 1.80 | 1.60| 1.90 | 2.10
18 illl 3.10| 2.8, 2.48| 2,25} 2.02| 1.80 1.50|[8.00 1.80| 1.60; 1.90| 2.10
19, i, 3.10 | 2.80| 2.48| 2.02] 202| 1.8 | 1.60 \ 4.25| 1.80| 1.60! 1.90| 2.20
Wi, 3.10 | 2.80| 2.48| 2,02 202 | 1,8 ) 1.60|/5.00 | 1.80| 1.60| 1,90 | 2.20
b2 3.08) 2,68 2,48 2,02 2.02| 1.8 | 1.60| 1.80| 1.80| 1.60| 1.90 | 2.20
22 iiiieaens 3.05 | 2.68( 248 2,02 2,02 180 1.75( 225 1.8 | 160 1.9 2.20
2 S 3.08 | 2,68 248 | 2.02| 202| 1.80| 1.66| 2.75| 1.80| 1.60] 2.00 | 2.20
24 3.08 | 2,62 2.48] 2,02 202 1,80} 1.80) 3.00; 1.80} 1.60 | 2.00| 2.20
b2 T 3.05| 260 2,48 2.02| 202} 1.8 | 1.80| 600{ 1.80| 1.60| 2.00| 2.20
2600 3.05| 2.60) 2,48 | 2.02] 2.02| 1.8 | 1.80| 250 | L80| 1.60| 2.00| 2.2
27, 3.02| 2,60 2.48| 202 2,02/ 1.80| L8 | 250 | 1.80 | L8| 2.00| 2.20
b 3.02 | 2, 2,48 2002 2.02| 1.80 ) 1.90| 3.50| 1.80| L8 | 2.00] 2.20
P2 IR 3.02| 2.60| 2481 2.02) 2,02| 1.80| 1.95| 2.00! 1.80| 1.90| 2.00 | 2.20
0., 3.00 |....... 248 202 | 2,02 1.80| 1.90| 2.00| 1.80| 1.9 | 2.00| 2.2
2 S 3.00 ....... 2,48 |....... 2,02 {.......] 2,50 | 1.80|....... L9 }..eon-n 2.20
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GILA RIVER NEAR CLIFF, N. MEX.

This station was established September 9, 1904, by V}V A. Farish.
It is located one-half mile below the mouth of Mangos River and 40
niles from Silver City, N. Mex. The station is best reached by stage
from Silver City to Gila Store, thence by private conveyance to the
station. If the river is in flood, the latter part of the jonrney will have
to be made horseback. A staff gage is fastened to a large cottonwood
tree on the east side of the river. The gage is read twice each day by
Mrs. Winnie P. Clark. Discharge measurements are made by means
of a five-eighths-inch cable and car. The station is equipped with a
tagged wire, marked every 5 feet. The initial point for soundings is
the zero of the tagged wire. The channel is straight for 400 feet
above and 300 feet below the station. The current is swift. Both
banks are about 6 feet high, clean, and subject to overflow during
extreme high water. The bed of the stream is compored of sand and
gravel, free from vegetation, and shifting. There is Exit one channel
at high and low stages. The channel, although straight, cuts across
the section at a slight angle during low water. During freshets the
channel will be at right angles to the measuring section. The bench
mark is a point marked “U. S. G. S. B. M.” with black paint in a
blaze on a sycamore tree north §4° east 298 feet from the gage. Its
elevation is 8.55 feet ahove the zero of the gage.

The observations at this station during 1904 have bcen made under
the direction of C. G. Williams, district hydrographer.

Mean daily gage height, in feet, of Gila River near Cliff, N. Mex., for 1904.

Day. Sept. | Oct. Nov. | Dee. Day. Sept. | Oct. | Nov. | Dec.
) PR 2.32 0.87 L1017l 1.90 1.00 1.10 1.056
N P 2.34 .90 L1018 ceiieaan.s 1.82 1.00 1.10 1.00
2 20N P 2.97 .90 L16 | 19eecivinnnnnnns 1.79 1,00 1.10 1.00
S A 2.60 .92 102 )] 200 ceccaeeiiaan.. 1.73 1.02 1.10 1.10
5 R PR, 2.85 1,00 L27 | 21eciiiininnn 3.20 1.02 1.10 105
Y [ 2,70 1.00 110 1 220 . ieoiiinaann 2.20 1.00 1.05 1.05
R O, (a) 1.10 LI10 || 28..ceinnenennns 2.856 100 1.06 1.02
| . T P P 1.10 1221240 il 2.30 1.00 1.05 1.00
L 1.83 |...on.ns 1.10 LA7 || 25ececenniiaanns 2.832 1.00 1.05 1.00

100 e 179 {........ 1.02 130 || 26-ccceniininnnns 2.50 1.00 1,06 1.00
B ) 1.7 1.45 1.00 L20 | 27¢ccuicinnnnnnn 2.32 1.00 1.02 1.00
120 e 1.95 1.29 1.00 117 || 28 i eieiiiee 2.19 1.00 1.00 1.00
18 2.15 1.30 1.00 1,10 || 29.ccnviiaiinns 2.10 1.66 1.02 1.00
T4 2,07 1.16 .97 1,10 |{ 30.cemnnamana.ns 2.32 1.0z 1,08 .95
o 2.00 1.02 1.00 B2 | ) s ) I P .95
16l 1.90 1.02 1.07 1.02

a Gage destroyed by flood October 6; temporary gage put in October 11.
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GILA RIVER AT SAN CARLOS, ARIZ.

The general character of the country through which the Gila River
flows is a high and rolling plateau, with the river flowing through it
in a deep canyon, and with practically no agricultural lands within
its area. The river emerges from its upper canyon about 10 miles
before it reaches the Arizona line, and thence flows through a valley
of considerable width, known as Duncan Valley, until jus* before it
receives the waters of San Francisco River.

Gila River is in a eanyon for about 20 miles below the mouth of the
San Francisco, or to within 10 miles of Solomonsville. At this point
the hills separate, forming a large valley, which has been extensively
settled and is now one of the finest irrigated portions of the Terri-
tory. This valley extends from a point 10 miles above Solomonsville
to 6 niiles below the mouth of San Carlos River, on the White Moun-
tain Indian Reservation. At this latter place the mountains suddenly
close in again and the river enters another canyon. Seveniles below
the Indian agency at San Carlos the canyon narrows to a width of 100
feet, and at.this point is located the San Carlos dam site, which was
studied by the United States Geological Survey during 1879, in con-
nection with the investigation of the water supply of Gila River.
The results of this investigation are published in Water-Supply and
Irrigation Paper No. 33, entitled ‘‘Storage of Water on Gila River,
Arizona,” by J. B. Lippincott. In connection with this investigation
Cyrus C. Babb, on July 11, 1899, established a station on Gila River
one-half mile south of the Indian agency at San'Carlos and below the
mouth of San Carlos Creek, where an inclined rod securely fastened to
posts driven into the bank was erected. The original bench mark

was a 20-penny nail in the base of a mesquite tree 5 inches in diameter,

85 feet west of the gage rod, at an elevation of 12.67 feet above gage

datum. It was destroyed by a flood in the spring of 1903. A new.

bench mark was established May 9, 1903, by C. R. Olber>. It con-
sists of a nail head in the west side of the post which supports the
cable on the right bank of the river. Its elevation is 14.54 feet above-
the zero of the gage. The observer is R. H. Ross, who also makes
the discharge measurements. Discharge measurements are made
from a cable and car a short distance above the gage rod. The chan-
nel is straight for some distance above and below the station, and the
water is comparatively swift. The right bank is high, but the left
is low and liable to overflow. The bed of the stream is sandy and
shifting.

The observations at this station during 1904 have been made under
the direction of C. G. Williams, district bydrographer.

N

s
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Discharge measurements of Gila River at San Carlos, Ariz,. in 1904.
sorognpner, | Jasmet | Mo | e | o | pren
Sq. feet. |Ft. per sec.| Feet. Sec. feet.

January 10 ....| R. H. Ross ..._....... 34 1.03 1.35 36 l........
Januvary 17 ... |._... & 1 R 31 1.11 1.35 34 ...,
January 24 ___ . ... do ..ot 20 1.46 1.35 29 .......
January 30 ... .|..... do oo 20 1.48 1.35 30 Jeooo..--
February 7 ...|..... do ceiiiiiiainnn 40 1.19 1.4 48  |........
February 14 .__|..... do ...oooii.o... 30 90 1.4 28 .......
February 21 _._|.__.. do e 32 .96 1.4 31 ...
February 28 .. _|..... do ..eaien cieann 20 1.00 1.3 20 jeee.....
March 2...._. |..... do .o........lo.. 11 1.17 1.3 13 |eene..-.
March 2.__....|..... do coeoieiiaa.. 10 1.01 1.3 10 4.9
March 10......|..... do . ceeiiinai.. 10 .90 1.25 9.4 4.5
March 19, ....|..... do e 11 1.06 1.25 12 5.1
March 28 ......|..... do il 10 .91 1.25 9.5 4.5
April 4 ... do oL 11 .88 12 9.6 3.9
April 11 ... |..... do .. 7.6 .96 1.15 7.4 3.2
April 21 ... . |..... do o 4.4 .56 1.05 2.5 7.0
April 29 ... | ... 13 0 R, 4.4 .52 1.05 2.3 6.5
May 7. .. ... )..--. do L. 2.8 .68 .0 19 6.0
May 2 ... ....|....- s (I 32 1.34 1.3 43 .0
May 13............. do ..., 61 1.44 L5 88 .0
May 20 .o e A0 o, 0.0 .00 .0 0.0 2.3
July 21........ IR [ TN 67 2.43 1.7 163 |o.oo....
July 22 .. ... |..... do ..l 102 34. 40 2.1 31 ...,
July 23 ... . |..... [0 N 117 3.86 2.2 452 |........
July 25 ... .|....- do ceeei . 58 2.21 .75 | 129 |........
July 26........|...-- [0 s R, 137 1.79 1.95 | 246 |........
July 27 ... ... do oooeoiiiiiiol 182 3.17 2.7 578 ...
July 28........|..... [ (I, 166 2.865 2.4 TS N R,
July 29 ... |..... do .eooi.... 93 1.48 1.8 188 feeen....
July 30........|..... do e 255 7.05 3.5 {1,801 |........
July 30........|..... do ceemeiiaaa. 246 6.03 3.2 |1,487 |........
July 31........|..... do e 180 3.21 2.5 |- 578 [.......
Augustl.. ... | ... 5 1 . 131 3.17 2.1 415 |........
August2_ ..., caeendO e 176 2.91 2.6 511 |o.......
August3. .. ... |..... A0 e 203 4. 32 2.95| 880 |o--.....
Augustd. ... |..... I (R 153 3.10 2.45 | 475 |........
Auvgusts. ... .|..... do et 183 2.98 2.65 | 548 [........
August5. ... dO e, 331 7.57 | 4.1 2,511 |........
August6......_|-.... do ceieeiiiiiaan. 235 5,80 3.1 1,365 |........
August6......|..__. A0 e, 331 7.5¢ 1 4.15 12,500 ... ...
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Discharge measurements of Gila River at San Carlos, Ariz., in 1904—Continued.

Date. . Hydrographer. gel;;?o(l)mf. vgggiléy. hgriag%:i. c}nl;,i;sée. dis?:ixt;?ge.
Sq. feet. |Ft. per sec.| Feet. Sec. feet.

August7....... R.H.Ross.......... 287 6.45 3.2 1.851 |ooo.....
August8.......]..... do .o 241 5.13 2.8 1,238 |........
August9.......|..... do e 140 2.58 2.1 361 [........
August10..._.|..... Ao - 127 227| 20 287 |
August1l... ..l ... do ....oaaioo.. 182 4. 75 2.7 868 [........
August13......|.....do ._............ 146 | 3.05| 2.5 444 ...
August14......|..... s L 115 2.96 2.2 341 (...
August16..._..|..... do ...o........ 341 9.90 4.2 337 [.......
August 17 |. ... do . _........... 300 6.80 3.4 2,089 |.oo...--
August18......|...._ do ......ooi... 185 4. 03 2.75 746 |........
August19._... ... ... do _.....ol.. 242 | 2.72 2.3 658 |........
August20. ... .|. ... do . _........... 318 5.29 3.1 1.681 |........
August21......|..... s L R 355 6.61 3.5 2,345 |........
August25.. .. | .... do ....oo.ooiioo 231 3.80 3.0 877 |-oeeeaon
August25_....|. ... do ...ciioi.. 179 3.74 2.4 671 | ...
August26........... do ._.......no.. 168 2.55 2.3 428 | .......
August28..._.|..... do ...ociloo. 222 4.92 2.9 1,092 | ...
August29. ... |. ... do .. .......... 177 3.4 2.4 611 |........
September 4 .._|._._. Ao el 67| 3.82| 2.3 639 |..oo....
September 5 .._|..... do ...l 230 5,07 2.9 1.168 |........
September 6 ...|..... do ... 194 3.80 2.6 739 |oooao.on
September 8 .. _|..... do oeaiiiae... 129 2.14 2.2 277 |eeeeae
September 11 ..|._... do ... 46 1.53 1.65 A T
September 12 ... ... do ... 129 3.74 2.5 483 (... ..
September 14 ._|..... do Liieiiiiiaans 90 2.31 2.1 209 ...,
September 16 __|..___ do ..ol 68 2.42 2.0 166 |........
September 18 . |..... do ... 62 1.72 1.85 107 |.o......
September 23 __|_._._ do ...oeial.o. 106 2.46 2.1 261 |........
September 28 __|_____ do iyeiiiilns 26 1.22 1.5 32 ...
October 6....._|-.... do ... ﬁ ......... 45 1.89 1.7 85 |ceeennn-
October 8...___|..... do 1 ......... 447 8.97 5.5 4,007 ...,
October 9......|..... do__..l......... 753 6.78 6.5 5,113 |........
October 10..._.|..... do . ..eoill.. 910 6.64 7.1 6,043 |........
October 12.....|.._.. do e 198 5.14 2.8 1,018 j........
October 14..._..|..... do ..oooi.. 150 3.37 2.4 BOT | ..o....
October 16...._|..... do ..., 127 2.90 2.2 369 [....o...
October 18.....1.._.. do ..oo.... 179 2.70 2.0 485 |........
October 20.......... do ..... ........ 174 2.39 1.9 417 |-
October 22...._|..... do e 162 1. 98 1.8 322 |_.......
October 2" __._.I..__. do ool 103 1.77 1.6 182 Loo.....
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Discharge measurements of Gila River at San Carlos, Ariz., in 1904/—Continued.

Area of Mean Gage Dis- Ditch
Date. Hydrographer. section. | velocity. | height. | charge. |discharge.
Sq. feet. | Ft.persec. Feet. Sec. feet.
October 30..... R.H. Ross........... 88 1.79 1.55 158 |.cuecnns
November 6 ___|..... & 0 R, 81 1.80 1.55 147 |oooo...
November 14 . _|..... s U R, 62 1.90 1.45 118 1o
November 21 ._|..... do oo 55 1.38 1.35 Y T,
November 28 ..|..... do ool 46 1.42 1.3 66 5.7
December 4....{..... do oo 46 1.01 1.3 47 7.9
December 6....|..... do oL, 202 2.67 2.5 541 8.7
Mean duily gage height, in feet, of Gila River at Sun Carlos Ariz., for 1904.

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

.35 1.85] 1.30) 1.25| 1.05 (&) (b) 1.90 | 2.18| 1.456| 1.66 1.25

.35 | 1.85| 1.30| 1.25| 1.05| (d) b) 2,60 | 1.90]| 1.45| 1.65 1.25

.35 | 1.35| 1.30| 1.20f 1.05 (b) (b) 3.02| 1.95| 1.45| 1.60 1.25

4o 1.35| 1.35| 1.30 | 1.20| 1.05| (b) (b) 2, 21 2.8 | 1.45| 1.60 1.30
|5 J R, 1.35| 1.35 ) 1.30} 1.20! 1.05 (b) (&) 3.281 2.88| 1.45| 1.58 1.30
[ R 1.35| 1.38| 1.30 | 1.20 | 1.02 (2] (&) 3.60 | 2.50| 1.65| 1.55 2.45
SO 1.35| 1.40] 1.30| 1.20| (@) | (@ | (» | 8.50| 2.15| 8.15| 1.55| 2.25
b JR 1.35 | 1.40 | 1,28 1.20 (a) (b) )] 2.60 | 1.85| 5.60| 1.55 2.10
9l 185 | 140 1.25| L1567 (a) | (@) | (&) | 205 1.70| 6.60| 1.50 | 2.10
10... 1.3 1.40 | 1.25| 1.15 (a) [(2] (b) 2,60 170 7.06| 1.50 2.20
D & T 1.35 | 1.40| 1.25| 1.15| (a) (0) ()] 2,65 | 1.65| 3.85| 1.50 2.20
120 .. 1.385| 1.40| 1.25| 1,10 | 1.50 () ® 2,58 | 2.08| 2.75 | 1.48 2.20
b 1.35 .40 § 1.25| 1.10 | 1.60| (®) ) 2.35 | 2.40 | 2.55 | 1.45 2,10
D . 1.35 | 140 1.25| 1.06| 1.20| (d) (b) 2,20 2.06| 2.38 | 1.45 1.90
50 1.85| 140 1.25 | 1.05} 1.10| (b) (b) 1.95| 1.90} 2.28 | 1.42 1.90
16 1.35| 1.40f 1,25} 1,05} 1,00 ) (b) 3.35 | 2,10 2,20 1.40 1.85
17 i 1.351 1.40 | 1.25| 1.05| (a) ®) (o) 3.25 | 2.00| 2.256| 1.40 1.80
18 1.35 | 1.40 | 1.25| 1.05 (@) &) (b) 2.68 | 1.82 1 2,00 | 1.40 1.80
19, L 1.35 | 1L40| 1.25| 1.05| (a) () (d) 2,15 1.75 | 1.90{ 1.40 1.80
200 e 1.35 | 1.40 | 1.25| 1.05 (b (&) (2] 2.8 | 1.62¢ 1.90 | 1.35 1.75
j2 D 1.351 1,40 1.251 1.05 | (b) (¢2] 1.50| 8501 1.60| 1.90; 1.35 1.75
P2 SR 1.35| L40f 1.25 ) 1.05| (¥ &) 1.95| 2.90| 1.55{ 1.80 1.85 1.70

R TR 1.35| 1.40] 1.25| 1.056| (D) (b) 2,201 4,10 2.05| 1.80| 1.32 1.7
24l 1.35| 140 1.25| 1.05 b [¢D)] 2,10 2.95| 1.75 | 1.80| 1.35 1.65
2B e 1.35| 1.40 | 1.25| 1.05 ) () 1.9 2.35| 1.70 [T 1.70 j 1.80 1.62
26 i 1.85| 1.40] 1.25| 1.06 | (b) (b 1.80 | 2.15| 1.60 | 1.60 | 1.30 1.60
D 1.35 ] 1.35) 1.25| 1.05| (&) | (b) | 2.05) 2.10| 1.50] 1.60| 1.30| 1.60°
28 el 1.35| 1.30| 1.25} 1.05 () (v) 2,30 | 2.50 | 1.50 | 1.60 | 1.30 1.60
29, ... 1.35| 1.30| 1.25{ 1.05| (b) | (¥) | 1.70| 2.50| 1.50| 1.60| 1.30| 1.60
300, 1.35 |. 1.25| 1.05 (b) (1)) 3.30 | 2.30| 1.45| 1.55 | 1.25 1.56
Bleeeinanannn. 1.35 125 ... @ | @ | 2.60| 2.15]|....... 1.55 |....... 1.55

aNo water at gage.

b River dry May 20 to July 20.
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Mean daily discharge, in second-feet, of (lila River at San Carlos, Ariz., for 1904.

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

31 15 12 21 (a) (a) 250 | 440 2| 210 38

31 12 12 21 (@) (a) 511 220 20 210 '35

31 12 9 20 (@) (a) 0| 270 20 180 31

32 12 10 2 (a) (@) 330 | 1,300 20 176 47

32 12 10 2 (a) (a) 1,400 | 1,168 20 166 45

40 12 10 2| (@) (a) | 1,900 640 7 147 500

48 12 10 2| (a) (a) | 2,300 320 | 1,040 150 400

45 9 10 2| (a) (@) 960 120 | 4,139 150 500

42 9 7 2| (a) (a) 320 76 | 5,33) 130 550

39 9 7 1| (@) (@) 960 80 | 5,87} 130 660

37 9 7 1| (a) (@) 810 71| 1,549 136 660

34 9 b 88| (a) (@) 630 215 977 120 660

31 10 b 115 | (a) (a} 340 | 400 | 719 116 575

28 10 4 26| (a) (@) 341 18| 507 | 118 400

29 11 4 12 (a) (@) 240 | 130 | 427 | 106 400

29 11 4 3| (a) (@) |2,040 210 369 93 365

29 12 3 2 (a) (ay | 1,810 165 545 94 330

30 12 3 2| (a) (a) 680 95 485 95 330

30 12 3 1] (w) (@) 490 86 419 96 330

31 12 3| (a) (a) (@) |1,230 60 47 77 290

31 12 2| (a) (@) 65 | 2,345 601 400 77 290

31 32 11 2 (a) (@) 230 | 1,000 50 322 80 260

30 33 11 2| (a) («) 452 | 3,200 230 320 70 260

29 35 1 2| (o) (a) 360 | 1,100 | 100 | 320 80 225

25.. 29 36 11 2| (a) (@) 260 490 85 245 60 210
26, i 29 37 10 21 (a) (@) 150 300 56 185 62 195
27 e 29 27 10 2| (@) (a) 235 300 32 182 64 195
28 i 30 20 10 2| (a) (@) 850 660, 32 189 66 195
200 i 30 17 10 2| (a) (a) 90 730 32 180 62 195
80, i 30 |.eeenn. 11 2] (a) (@) | 1,580 530 20 158 42 165
123 S 30 |.ean.n 11 jo...... @ |[-.c.... 670 390 |....... ) il 2 165

Ve

a River dry.
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FEstimated monthly discharge of Gila River at San Cuarlos, Ariz., for 1904.

[Drainage area 13,460 square miles.]

Discharge in second-feet. Run-off.
Month. Maxi . a]c“gg‘fleleré, Second-deet | o i
Ximum. | Minimum. | Mean. T elglsin}lel-are inches.
January ... . ... 36 27 31.7 1,949 | 0.0024 | 0.0028
February ..._....... 18 17 32.6 1,875 . 0024 . 0026
March..._.......__. 15 9 11.0 676 .00082 | . 00095
April ..o ... 12 2 5.3 315 .00039 | . 00044
May ...ooooaiao... 115 0 8.7 535 . 00065 | . 00075
June ... ... .. ...... 0 0 0 0| 0.000 | 0.000
July -..oo... 1, 580 0| 143 8,793 .011 .013
August _..._._.._ ... 3,200 240 | 952 58,540 | . 071 . 082
September..._.._... 1, 300 20 | 232 13, 800 . 017 .019
October ... ...... 5, 870 20 | 825 50, 730 . 061 . 070
November.......__. 210 42 | 112 6, 664 . 0083 . 0093
December .......... 660 31| 306 18, 820 .023 .027
The year ..... 5,870 0| 222- 162, 700 . 0165 . 228

NoTe.—~The above estimates have been prepared by interpolation based upon the discharge
measurements and gage heights owing to the shifting character of the bed.

GILA RIVER NEAR GILA CITY, ARIZ.

On October 15, 1903, a station was established near Gila City, Ariz.,
by W. D. Smith. The station is located one-fourth mile north of Gila
City, and 14 miles east of Yuma, Ariz. The gage is a4 by 4 inch ver-
tical post buried 6 feet in the ground on the left bank of the river. It
is read twice each day by O. F. Thornton. Discharge measurements
are made by means of a boat and cable. The initial pcint for sound-
ings is an iron stake driven to the surface of the ground ou the left
bank 7.7 feet from the gage. The channel is straight for 100 feet
above and 900 feet below the station. Velocity is swift. The right
bank is low and not subject to overflow. The left bank is above high
water. The bed of the stream is composed of silt and sand and is
subject to continunal change. The bench mark is a standard United
States Geological Survey bronze cap, located at the Southern Pacific
railway depot, at Gila City, and has an elevation of 189.60 feet above
sea level. Its elevation above the zero of the gage is 31.98 feet.

The observations at this station during 1904 have been made under the
direction of S. G. Bennett and W. B. Clapp, district hydrographers.



v

D Noeea "% ] COLORADO RIVER DRAINAGE BASII". 205
Discharge measurements of Gila River near Gila City, Ariz., in 1504.
Date. Hydrographer. h%?gg}'ft. Discharge.
Feet. Second-feet.
August1 ...... W.D.Smith ...l 5.€0 1,433
August 15 ... | __.. do Lo e 5.15 718
September 8 .| S, M.8mith ... ... ..l 5.70 900
September 16 __|..... s [ RN 4. 80 543
September 27 .| W.D.Smith ... ... ... ... 3.10 164
October 13..... U I S e e e eeaaaan 7.85 2,379
October 14...._|..... [ o RPN 7.€5 2,595

Mean daily gage height, in feet, of Gila River near Gila City, Ariz., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
6.10 | 7.50 | 2.89| 8.90 |.......
6.55 | (a) | 2.75| 3.80 |.......
6.90 |.......] 2.65| 3.80 |.......
7.00 |eunnnnn 2,65 3.70|.......
7.50 {eeenan. 2.60 ) 3.70 [conunnn
8.85 |.onnn 2.60( 3.60 |.......
5.55 .eounnn 2.60 | 3.60 |.......
550 | 570 | 2.60{ 3.60 |.......
7.50 | 5.20 | 2,60 38.50 [.......
7.75 | 4.90| 2.50 [ 8.50 |.......
6.80 | 4.70 | 2.0 3.50 |...... .
7.20 | 4.50 | 6.€0 | 8.45|.......
7.655 | 4.25) 7.20| 3.45.......
6.835| 3.95)| 7.70 | 3.45 |.......
515} 5.70 | 7.6 | 8.40 [.......
4.00 | 4.70 | 5.70 | 8.40 |.......
4.95| 4.70 | 4.90| 8.30 {.......
5,65 | 4.20 | 4.55 | 3.20 [.......
6.40 | 4.00| 4.45| 3.10 |...... .
7.30 | 4.00{ 4,601 3.00 [.......
7.70 | 3.70 | 4.€5| 2.90 |.......
8.05| 8.50 | 4.66| 2.90 [......
8.15| 3.45| 4.90 | 2.90 |.......
7.90 | 3.25| 4.€5) 2.90|.......
7.95| 8.15 | 400 | 2.90 |.......
8.06| 2.90| 4.40 | 2.90 [.......
820 3.05( 495 [ceeeeeufonnnnn
8.45 | 2,951 4.20 |....oolfeenn...
9.20 | 2.8 | 410 |......ofeonn...
9.656 | 2.85 | 4.00 |..coiiifenneaas

+ 810 |....... 300 e .

aGage washed out; replaced Sept. 8.

NoTE.—River dry from January 1 to July 29, inclusive, and from November 27 to December 31,

inclusive.
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Estimated monthly discharge of Gila River near Gila City, Ariz., for 1904.

Discharge in second-feet.

Total in

. Month. Maximum. | Minimum. Mean. acre-feet.
BE LTS o ST NI PRI 0.0 0
February - e e 0.0 0
March . ooonee e U ORI S 0.0 0
April e e 0.0 0
U] 6 RSP PRSP F I 0.0 0
JUune. ..o e e 0.0 0
Ty s 1, 650 - 0 94, 2 5,792
Auvgust. oo i.. 4,560 940 | 2,270 139, 600
September ... ... ... .... 2, 490 50 700 41, 700
October . .o e 2,670 10 534 32, 800
‘November.. .. ...cor oo 260 0 109 6, 486
December. ....ooeeee e s 0 0 0.0 0
Theperiod . ..o .o ... 4, 560 0 312 226, 400

SAN FRANCISCO RIVER AT ALMA, N. MEI.

This station was established October 18, 1904, by W. A. Farish. It
is located about one-half mile southwest of Alma, N. Mex., and
85 miles northwest of Silver City, N. Mex. It is bost reached by
stage from Silver City, which makes trips daily except Sundays. A
staff gage is fastened to the east or left bank of the stream. The sta-
tion is equipped with a one-half inch cable and tagged wire, with tags
5 feet apart. The initial point for soundings is the zero of the tagged
wire. The channel is straight for about 500 feet above and below the
station. The current is swift. Both banks are about 4 feet high,
clean, and subject to overflow during extreme high water. The bed
of the stream is composed of gravel, free from vegetation, firm, and
regular. The bench mark is a 20-penny nail driven into a cottonwood
tree, marked “U. S. (. 8. B. M.” in a blaze north 73 east 118.5 feet
from the gage. Its elevation is 9.06 feet ahove the zero of the gage.

The observations at this station during 1904 have I=en made under
the direction of W. A. Farish, district hydrographer.

Dischurge measurements on San Francisco River at Alme, N. Mex., in 1904.

Date. Hydrographer, h(gféglft. Discharge.

B Feet. Second-feet.
August19...... W. A. Farish. . ... .. ... ... 1.85 96
August19....._|. ... & 16 J RN AP 2.40 230
August2l. ...l ... & 1 3.00 756
September 1...|._... 14 LG S 4. 00 1,582
October 9...._.1..... [ U T Y 2.05 151

NorE—~These measurements were all made by floats.
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Mean duily gage height, in feet, of San Francisco River, at Alma, N. Mex., for 1904.

Day Aug. |Sept.| Oct. | Nov. | Dec. Day. Aug. |Sept. | Oct. | Nov. | Dec.
2.77 |oennn .45 1.4 1.4 | 1.4 1.85
1562 |...... 1.456 | 1.4 1.4 | L4 1.35
1.47 |...... 1.46| 2.4 1.4 | 1.4 1.35
1.62 | 50 |1.456] 1.9 .62 14 [ 1.4 1.4
2,67 118 | 1,45 ) 1.85 1 20 icniiiiiinaaa.. 2.02 | ..... 1.4 | 1.4 1.4

1.4 | 1.45 || 220ecucmnnnnnnn.n. 2,02 {...... 1.4 | L4 1.4

L4 |15 || 28eceuireuinnnaann. 3.07 f...... 1.4 | .37 | 1,386

1.4 |17 24 ool 3.30 |...... 1.4 (1.37| 1.36

1.4 | 1.45 1.97 [...... 1.4 | L4 1.87

1.4 | 1.4 1.85 |...... 1.4 | L4 1.4

1.4 | 1.4 1.97 [...... 1.4 [ L4 1.4
1.4 | 1.4 |1.4 1,95 [...... 1.4 | 1.4 1.4
1.45 | 1.4 | 1.4 1.80 |...... 1.45 | 1.4 1.4
1.4 1.4 (1.4 [180cceeicananaan.s 1.57 |...... 1.456 | 1.4 1.4
14 |14 |1.85 || 8leeunnnnannnnannns 1562 )...... 1.45)...... 1.4
1.4 114 |1.35

aSeptember 6 Lo October 3,

ing the gage useless.

, inclusive, the gage height was approximately 1.1. A bar formed mak-

Mean daily discharge, in second-feet, of San Francisco River at Alma, N. Mex., for 1904.

Day. Aug. | Sept. | Oct. | Nov.| Dec. Day. Aug. [Sept.| Oct. | Nov.| Dec.
470 10 b5 10 47 45 |......
60 10 55 10 47 45 |......
60 10 55 10 47
68 12,000 55 10 47
850 | 100 55 10 47 |..
48 50 45 10 47
‘ 0] 6| 4 100 47|
< P P 10| 270 45 10 L\ DA P,
10| 170 45 10 47 |l
10| 230 45 |.. 10 E: 2 R DR,
10| 230 45 10 47 [..,
10| 225 45 10 47 |.
10 50 45 10 b5
10 47 45 10 3 3 DR P,
10 47 P 5 (RN | -5 SRR B V2 PR |5 13 7 R .
10 47 45 ...

NoTE.—The above is based on the float measurements and is approximate only.
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Estimated monthly discharge of San Francisco River at Alma, N. Mex., for 1904.

. Discharge in second-feet. .
Month. s;l;:org}egt!.
Maximum. | Minimum. Mean.
August 18-31 ... ............... 690 60 161 4,470
,September...... ... .. ... .. ... 470 10 43.2 2,571
" October ..ol e 2, 000 10 138 8,485
November1-18. .. ... ... ... ....... 55 45 47.8 1,709

SAN PEDRO RIVER AT CHARLESTON, ARIZ.

This station was established January 22, 1904, by H. R. Evans. It
is located about one-half mile west of Charleston station on the El
Paso and Southwestern Railroad, and 6 miles south of Fairbank, Ariz.
The original gage was read until March 28. From Mar<h 29 to July
30 readings were from a second gage estahlished Marcl® 24, 200 feet
upstream from the first gage. The second gage is composed of two
sections. The upper section is attached vertically to a cottonwood
tree on the left bank and the lower part is inclined, having its upper
end fastened to the same tree and the lower end set in the bed of the
stream. The July and August floods changed the charnel so that a
third gage was necessary. This was established August 15, directly
opposite the old or second gage, on the east bank, and consisted of a
vertical rod fastened to a deadman in the bank at the same datum as
the old gage. Readings were made from the third gage for the
remainder of the year. The gage is read twice each day by H. R.
Fry, who also makes the discharge measurements. Discharge meas-
urements are made by means of a cable and car 10 feet below the
gage during high water and by wading during low water. The
initial point for soundings is 21 feet from the cable support on the
east bank. Sounding points are indicated by means of a tagged
line marked every 10 feet. The channel is straight for about 800
feet above and 500 feet below the station, and the current is swift.
Both banks are nearly vertical for 20 feet clean, and do not over-
flow. The bed of the stream is composed of sand ard is shifting.
At high water there is but one channel and at low water it is divided
by sand bars. Bench mark No. 1 is a United States Geological Sur-
vey standard iron bench-mark post near a post on the ezst side of the
El Paso and Southwestern Railroad station at Charleston. Its eleva-
tion is 57.265 feet above the zero of the gage and 3,957.265 feet
above mean sea level. Bench mark No. 2 is a spike io the west side
of the root of a tree on the west bank of the river, 100 feet ahove the
gage. Its elevation is 35.860 feet ahove the zero of the gage and
3,935.860 feet above mean sea level.

The observations at this station during 1904 have been made under
the direction of C, G. Williams, district hydrographer.
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Discharge measurements on Sun Pedro River at Charleston, Ariz., in 1904.
Date, Hydrographer. S‘z gfﬁ)gf v gsg’]!tliy. hg&%‘i‘ Discharge.
Square feet. | Ft. per sec. Feet. Second-feet.
April20....... HRFry._ ........... 28 0. 94 28. 78 26
April 27 .. ... ..., do .ol 27 .85 28.8 23
May d...ooooon|oeen. do ...l 20 L94 28. 82 19
May 11 ... .. .... do ool 38 1.56 29.3 59
May 18._._.....l..... do coceeiiiaal. 32 .98 28.93 31
May 25 ...ocuoifonnnn do ceceiii 46 1.21 29. 03 56
June 1._.._....|..... [ s R 11 .89 28.7 10
June 18. ... .. .|..... do ..o 14 1.02 28.75 14
June 22____....|..... do coeaiiioll 13 .66 28.75 9
June 29_.. ... |..... do .. .. ... 19 .70 28.7 14
July 6 .. ooeenl|oaan do . .o.... 18 .64 28.7 12
July 18 .__.....|..... do .ol 16 .72 28.63 11
July 15 .. oceaifoonn do i 59 2,51 29. 67 148
July 20 .. ... |..... do oooooao.. 51 1.27 29. 05 64
July22 ... ........ & 1 131 3.40 29.92 445
July 23e. ... ... A0 et 258 8.45 32.6 2, 180
July 28¢........_... d0 e 310 8.07 333 2,502
July 28a.._....|..... do .l 157 4,03 311 633
July 26e...._.|..... do .o 544 9.23 36.2 5,026
July 27e_ .. ._.... [ 0 T 573 9. 30 36.5 5,326
July 30e. ... |..... A0 cueiieeiaa 788 12.16 38.6 9, 566
August 17¢ . __|___.. do .o.oooi.l. 187 2.81 28.3 524
August 20 ... ... do ..oeeio. 451 5. 97 31.5 2,694
August 2la..__|.._.. do ... 310 5. 41 29.8 1,678
August 29 _....[..... do eoo... 34 2.09 26. 2 72
September 80,/ .. do ooeiiiiil.... 41 1.95 25.8 80
September 13¢_1. . __. do el 131 2.58 27.6 338
September 14 ... ... do ool 19 2,49 26. 6 122
September 220_|_ ... [ [ S 34 1.65 26. 2 57
September 30 ... ... do ..o 27 1.64 26.0 23
September 30 6_|___.. do .oeiiiiiiaon. 23 1.92 26.0 44
October 6......|..... do ool 29 1.52 26.2 14
October 12.....|..... do .ol 26 1.60 25.97 42
October 19. .. _.|._... ¢ Ve R, 24 1.63 25.8 39
October 24 @ .. _|..__. do ..ocei.... 162 3.00 28.0 484
November9....l..... do oo 19 1.53 26. 2 29
November16.._.|..... do ... 20 1.56 | 26.15 32
November23..... ... A0 soeea 19 1621 26.0% 31

a Measurement made by fioats.

IRR 133—05——14

b Measurement made above station.
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Discharge measurements on San Pedro River at Charleston, Ariz., in 1904—Continued.

Date.

November30 ..| H. R. Fry

December 7.1 ... do ...l
December 14._.|..... do
December 21.__1._.__ do
December 28_..1..__. do

Hydrographer.

i ‘ e | pGass, | pischarge.
Square feet. ‘ Fi. per sec. “ Feet, Second-feet.
19, L6l 26.0 30

20 | 1.64 26.15 34

1 1. 60 ~ 26. 05 33

18 | 163, 26.15 29

23 1.54 .  26.15 35

Mewre duily guge height, in feet, of San Pedro Rirer at

Charleston, Ariz., for 1904.

Jan. | Feb. !‘ Mar.
........... 28.50 | 28.45
........... 25,50 © 28,45
........... 2850 98,45
........... 98.52 28,40
28.51 28,35
28,50 | 2%.35
28,50 | ‘ 28,25
28.50 | 28.35
28.30

1 28,28
28,41 | 28.28
E 28.35

‘ 28. 40

28,46 | 28,38
2849 | 28,49
28,43 | 28.40
25,66 28, 60
28,47 | 2%.50
28,50 | 28,48
28,45 | 28,45
L2840
28,42
928, 42
28,45
28, 50
28,52
28,55

28l 28.30 | 28.50 028,52
2t 28.82 | 28,50 | 28.80
B0 . 28.75
£33 S PR . ' 2. 80

Apr.

May.

‘ June.
I

July.

28. 80
28, 80
28.78
28.80
28,75
28,78
28,80
28,80
28, 80
28. 82
28, 82
28.80
28,82
28.82

28.78

.78 '

28.78
28.78
28. 82
28. 80
28.75
28.72
28.78
28.78

28.78"

29. 65
29,42

28.75
28.72

28.70

28,70 |

28,
2.
28,
28,
28.
28.
28.
28,
28,
28,

ot N
-1 2 w w1 W] =] 3 & =1 e NN PN )
RIazFIdFIdgddazxi

[M
20
1

28.%

28.70 ,

28,
28,
28,
28,
28.
28.
28,
28.

32

5
68
65
65
65

Aug.
30.15
29.15
29.55
29.30
29.10
28.75
28. 50
29.50
27.95
28.35
28,00

30.95
28.25
928. 20
28.10
30.15
28,55
27.80
27.60
128, 65
26.90
27.00
26. 50
26.20
26.20
26.35
26.70

27.40
26. 65
26,35
26.35
26.05
25.85
25. 82
25.8)
25.80
25.90
25,80

2 e 25.50

27.30
26. 65
26. 3F
26.6C
26.20
26.05

26.17
25. 98
25.95
26,00
25.98
25,90
25,92
25,92
25,90
25.80
25.80
25. 80
25. 85
25. 80
27.30
26,22
26,32
26.30
26.30
26.25
26,25

Nov. | Dec.
26.30 | 26.00
26.30 | 26.05
26.22 | 26.10
26.30 | 26.10
26.28 | 26.08
26,25 | 26.10
26,25 | 26.15
26,20 | 25.18
26.20 | 26.10
26.20 | 26.10
26.20 | 26,10
26.15 | 26.10
26.15 | 26.10
26,15 | 26.05
126.15 | 26.05
26.15 | 26.10
26.15 | 26.10
26.12 | 26.10
26.10 | 26.10
26.10 | 26.10
26.10 | 26.15
26,10 | 26.15
26.05 | 26.10
26.05 | 26.10
26,05 | 26.10
26,05 | 26,05
26.05 | 26.10
26.00 | 26.15
26.00 | 26.15
26,00 | 26.10
....... 26.15

aDam above washed out.

I Gage 33.3 feet at noon of July 23.

Water rose to 30-foot gage height during the night.
bNew gage installed March 28, 1904,

cGage 30.2 feet during night of July 17.
dGage 31.0 feet during night of July 20.
eGage 34.0 feet during night of July 21.

g Gage 30.1 feet during night of August 18.
hGage 31.4 feet at 9a. m, and 32.3 at 12 m. on August 24.

NoTE.~~January 27 to March 28 from gage No. 1; March 29 to August 11 from gage No. 2; August 15
to December 31 from gage No. 3.
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Mean daily discharge, in second-feet, of San Pedro River at Charleston, Ariz., for 1904.

Day. Mar. | Apr. May. | June. | July. Aug. | Sept. Oct. Nov. | Dec.
22 20 12 17 | 1,730 320 41 36 28
22 20 10 11} 1,080 180 42 36 29
20 20 10 8| 1,330 130 69 30 30
22 19 17 8| 1,175 137 50 36 27
17 16 14 8] 1,050 95 38 34 24
20 13 17 12 950 74 44 32 23
22 10 14 12 820 77 43 32 24
22 15 19 12| 1,300 80 50 29 29
22 15 n 9 555 66 54 29 26
24 15 9 7 740 66 55 29 28
24 112 11 10 575 45 40 29 30
22 78 17 L 20 42 30 32
24 41 14 Lt I R 265 46 32 35
24 38 15 L2 O 130 47 32 34
20 31 15 132 100 82 42 32 32
14 33 17 166 | 2,330 120 45 32 34
14 26 11 102 510 62 47 32 32
15 2% 9 148 490 46 46 31 31
26 23 10 200 470 50 39 31 30
26 20 10 100 | 1,6.0 40 39 32 28
26 22 10 100 890 33 39 33 29
26 22 6 690 500 52 43 34 30
21 24 8 1,400 425 57 39 31 27
24 23 23 9 100 900 59 260 31 28
25 » 56 10 325 220 50 30 31 29
26 22 46 11 2,750 240 46 30 31 26
27 23 30 13 3,250 125 42 38 31 31
b2 TR PR 20 24 20 500 75 39 36 30 35
L 22 20 20 16 1,500 72 38 36 30 36
(| TR 17 2 17 18 | 12,000 98 45 32 30 34
Bl 23 1B, 3,950 170 fo.eeo .. 82 fieiennn. 38

Estimated monthly discharge of San Pedro River at Charleston, Ariz., for 1904.

Month. Discharge in second-feet. a,l;(:.t:fleient.
Maximum. | Minimum. 1 Mean.

March 20-81 .. ..o ... 22 17 20.3 121
Aprilo . 26 14 21.5 1,279
May - 112 10 28.7 1,765
June ... 20 6 12.8 762
July oL 12, 000 7 876 58, 860
August 1-11and 16-31. ... ... .. ... 2, 330 72 735 40, 820
September.. ... .ol 320 20 84.9 5, 062
October ... 260 30 49.5 -3,044
November ... ... ... . ...... 36 29 31.6 1,880
December .. ... ..., 38 23 | 30.0 1, 845

The period ... ....... .. P [! ................... T, 110, 400

NoTe.—The above estimates have peen prepared by interpolation based upon the discharge meas-

urements and gage heights,
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SALT RIVER AT ROOSEVELT, ARIZ.

STREAM MEASUREMENTS IN 1904, PART X.
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This station, established February 7,1901, by H. G. Heisler, is located
at the town of Roosevelt, which is the United States Geologieal Survey
construction camp for the Salt River dam and reservoir, and is about

12 miles west of Livingston.

In reports previous to 1903 this sta-

tion was called Salt River, at reservoir site below Torto Creek, near
Livingston, Ariz.

The gage rod and cable are at the upper end of the gorge, about 2,000
feet below the mouth of Tonto Creek and 1,500 feet above the dam site.
The gage is a vertical rod fastened to the rocks on the left bank of the

river.

Gagings are made from a car and cable.

The observations at this station during 1904 have been made under
the direction of C. . Williams, district hydrographer.

- Discharge measurements of Sall River al Roosevell, Ariz., in 1904.

Date. Hydrographer, s‘;zi?o%f. . g{:&?y. h(é?gg}ft. Discharge.
Square feet. | Feet per sec. Fect. | Second-feet.
January 2 _.__. O. Richins...._...... 111 2.01 7.18 224
February 29 __.|..... do oot 112 1.94 7.19 216
March 16 ... |.._.. do oooo.oo... 118 1.93 7.20 228
March 20..._..|..... do ooooi.... 115 1.87 7.17 216
March 31 ......|..... do oo 112 1.74 7.16 195
April 9a [ .. do oo 86 1.78 7.15 153
April 16a. ... |..... A0 e 88 1.63 7.10 143
May Qe . ____.|..... do .ooiiol.. 74 1.66 7.05 122
May 10......._|..... A0 e 176 2,62 7.80 462
May 21........|..... [ 1 74 1.67 7.06 124
May 28 .. ... |..... 16 (s T 68 1. 68 7.00 115
Juned. ..o |..o.. do ceceii.. 60 1.54 6.97 93
June18.. ... __|..... do ciiiiiil.. 53 1.44 6. 92 76
June28.. ... |..... do ..o ...... 50 1.31 6. 88 66
July 16. ... ... ... do oooll... 16 1.13 6. 80 52
July 230 ______|.__.. do oo....... 270 3.23 8. 45 873
July 250 .. ___|..... do e 455 5.43 9. 40 2,470
July26b. ... |- ... do oo 1, H98 10. 00 15. 30 15, 980
August 40 _____|..... do ...l 406 4. 45 8.90 1, 800
August 160 ____|.... A0 e, 418 441 9.05 1, 850
August 170 ____|.__.. do oL 851 7.70 13.30 553
August 230 ____|____. do .............. 709 9.00 12.70 385
August 230 (... ... do o.....l.... 1,687 11. 00 15.90 18, 560
August 23% ____| Hill and Richins.._._. 1,935 12.00 17.40 23, 200
August302 .| O. Richins___.....__. 500 6.00 9.50 3,000
September 26 __I. ... do .ol 105 1.56 6. 95 165

aMeasurement made below regular station.

bMeasurement made by floats.
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ANP CHANDLER.

Discharge measurements of Salt River at Roosevell, :Avriz., in 1904—Ccntinued.

Date. Hydrographer. \‘:g?;‘ogf v gfoegrt‘y. h(giaggkft. Discharge.

Nquare fect. | Feet per sec. Feet. Second-feet.
October 7...... O. Richins. ....._..._. 241 2.62 7.87 632
October 13__.__|.__.. do . ... 231 2,22 7.74 514
October 21_....|.__.. do ooool.. 157 1.48 7.10 232
October 28 ... ... do .o 135 1. 6.96 195
November 4._..|____. do ..o 140 1.28 6.95 178
November 18 __i_____ do ... 133 1.24 6.91 164
November 26 __|..... do ool 132 1.24 6.91 164
December 2. ___|..... do ool 135 1.25 6.91 169
December 9____|..... do ..ol 144 1.47 7.04 211
December 23___1_____ do ..ooeia.... 135 1.28 6.95 174

Mean daily guge height, in feet, of Salt River at Roosevelt, Ariz., for 1904.

Day. Jan.

7.18
7.18

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

718 ] 718 7.17| 7.05| 6.9 | 6.87] 8.02| 7.72| 6.93! 6.93| 6.01
7.8 ) 7.38| 7.17) 7.05| 6.98| 6.8 | 7.90| 7.65] 6.92| 6.9 | 6.91
7181 7.18| 7.16| 7.05| 6.97 | 6.85| 805 7.60( 6.92| 6.93| 6.91
7.18 | 7.19 | 7.16 | 7.05! 6.97| 6.84 | 885 | 7.52| 6.91 ] 6.92 6.92
718 | 719 7.16 | 7.05| 6.97| 6.83 | 8.30| 7.48| 6.90 ) 6.92| 6.92
7.20| 7.19| 7.16 | 7.05| 6.96 | 6.82| 7.70 | 7.45| 6.90| 6.92 | 6.93
7.19 | 7.19{ 7.16 | 7.05| 6.96 | 6.82| 7.7 | 7.45| 7.77| 6.92| 6.95
7.19 7.19] 7.15) 7.06| 6.95) 6.82 | 7.90| 7.40| 7.8%| 6.92 7.09
718 | 7.19| 7.15| 7.04 | 6.94| 6.81 | 7.72 | 7.40| 7.3%| 6.92| 7.05
7.18 | 7.19 | 7.14 | 7.47 | 6.94| 6.81 | 842| 7.40 | 7.2f | 6.92| 7.00
7.18 | 7.19| 714 7.10| 6.94 | 6.81 | 7.9 | 7.40| 7.2 | 6.92| 6.97
7.18 | 7.20 | 7.13| 7.20 | 6.94| 6.80 | 7.65 [c7.40 | 7.9 | 6.92| 6.95
7.18 ] 7.200 7.12| 7.15| 6.93| 6.80| 7.60 | 8.13 | 7.8t | 6.91| 6.95
7.18| 7.20} 7.11| 7.13 | 6.93| 6.80 | 7.92| 7.¥2| 7.74, 6.91 6.95,
78| 7.200 711 V.12 6.93) 6.80; 845 8.8 7.60] 6.90 | 6.94
7.18 | 7.20| 7.10| 7.10| 6.92| 6.80 | 8.65| 810 | 7.51| 6.90| 6.94
7.18 | 7.20| 7.10| 7.09| 6.92 | 6.80 [ 10.00| 8.00 | 7.41| 6.90 | 6.94
7.18 ) 7.20| 7.09| 7.07| 6.92| 6.80 | 9.50 | 7.74| 7.26 | 6.90 | 6.94
7.18| 7.20) 7.09| 7.06 | 6.91 6.8 | 8.60| 7.40 | 7.12| 6.90| 6.93
718 7.19) 7.08) 7.06 6.91] 6.82 ) 855| 7.07 ) 7.07| 6.90| 6.93
718 7.19| 7.08| 7.06 { 6.91 | 6.8L | 7.90| 7.00| 7.05| 6.90| 6.93
7.18 | 7.18} 7.08( 7.05| 6.90 | R.80 D14.50 | 6.9 7.03| 6.90| 6,93
718 | TIs | 7.07| 7.04| 6.90] 7.0 | 9.80| 6.98] 7T.00| 6.91| 6.95
7.18 | 7.17| 7.07| 7.03| 6.90 | 7.00 | 8.75| 6.97 | 7.00| 6.91 6.93
718 71T 7.07 | 7.02| 6.85| 832 837| 6.96| 6.97| 6.91 6.93
718 7.17 ] 7.06 | 7.01| 6.%8 [«¢8.10 | B.06| 6.95| 6.96| 6.90 | 6.92
718 7.17| 7.06 | 7.01, 6.88| 830 | 7.8 | 6.95| 6.96| 690 | 6.91
7.18 | 7.17 ) 7.06 7.00 | 6.8%) 8.38| 8.05| 6.95 | 6.9 | 6.90 | 6.91
78| 7.17| 7.05| 7.00| 6.8 8.25| 7.90| 6.94| 6.95| 6.90| 6.91
....... 7.16 | 7.05( 6.99| 6.87 | 9.15| 7.85| 6.93| 6.95| 6.90] 6.91
....... 7.6 |-eeoool| 6.99 [.......] 8.35| 7.80|.......] 6.95 | 6.91

a(Qn the night of July 26, gage read 11.3 feet.
bAt3 p. m., August 22, gage read 17.5 feet.
¢On the night of September 12, gage read 11.3 feet.
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Mean daily discharge, in second-feet, of Salt River at Roosevelt, Ariz., for 1904.
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; :
Day. Jan. | Feb. | Mar. | Apr. ] May. | June. | July.| Aug. | Sept. | Oct. | Nov. | Dec.

223 217 212 195 124 105 64 ‘ 675 600 158 175 168

224 217 212 191 123 100 62 H90 540 154 173 169

224 217 213 182 123 95 60 720 520 154 7 168

224 217 219 178 ‘ 123 93 58 | 1,615 4€0 150 166 170

224 216 219 174 122 93 56 960 425 146 166 168

223 224 219 170 \} 122 90 54 445 415 146 166 171

223 220 220 166 122 90 54 480 415 565 166 176

223 220 220 158 ‘ 122 87 54 590 345 610 166 234

223 215 221 153 1 118 84 52 445 385 285 166 215

222 215 221 150 f 296 84 52 | 1,065 385 235 166 194

222 215 221 152 140 83 2 590 385 230 166 182

202 | 215, 226 149, 178 83 50| 410! 38| 690 ' 166 | 174

222 214 227 146 158 80 50 380 | 1,020 595 ; 163 174

222 214 227 145 150 80 51 590 N 530 163 174

b b T 221 214 228 146 146 80 52 | 1,120 | 1,970 450 160 170
160 ceemnenan .. 221 214 228 143 139 kil 52 11,355 9en 400 160 170
17 el 221 213 228 143 136 76 52 | 3,600 8en 350 160 170
18 i 221 213 229 139 128 76 52 1 2,645 630 280 160 170
B R IR e 220 213 229 139 124 | 74 52 | 1,295 3¢5 220 160 166
200 il 220 213 225 136 12 74 57 | 1,235 215 210 160 166
2. 220 213 224 136 124 74 55 590 1e£4 211 160 166
2 e 220 212 218 136 122 71 | 1,550 (14,700 178 207 160 166
2 TR 219 212 217 132 120 71 515 | 3,200 178 198 164 174
B 219 212 210 132 119 71 105 | 1,500 174 201 164 166
b Y 219 212 209 131 117 66 960 | 1,320 170 193 164 166
26 i 219 211 207 128 115 66 765 940 1€6 192 160 162
27 218 211 206 127 116 66 960 740 166 195 161 158
28l 218 211 204 121 115 66 | 1,065 940 1€6 194 162 158
29, .. 218 211 203 124 113 66 910 780 162 187 163 158
B0c.cieiiinann 218 |...o..- 197 124 109 64 | 2,055 720 158 186 164 158
[ 5 R 218 ..., 195 I....... 107 |....... 1,010 660 (....... 184 ... 158

\
Estimated monthly discharge of Salt River at Roosevelt, Ariz., for 1904.
{Drainage area, 5,756 square miles.]
Discharge in second—feet. Run-off.
Total in \
Month. Maximum, | Minimum, | Mean. acre-feet. spzcrog dﬁf&? [;31()3111 in
mile. es.

January ............ 224 218 | 221 13, 590 0.038 0. 044
February ... .. ..... 224 211 | 215 12, 370 . 037 . 040
March._............. 229 195 | 217 13, 340 . 033 . 044
Aprilo ... . .. ... 195 124 | 148 8, 807 . 026 . 029
May ............... 296 107 | 132 8,116 . 023 . 027
June .. ............. 105 64 79.5 4,731 .014 .016
July ... 2, 065 50 | 356 21, 890 . 062 .071
August ............. 14, 700 380 |1,513 93, 030 . 263 . 303
September._......._. 1,970 158 | 460 27,370 .080 | .089
October ............ 690 146 | 281 17,280 . 049 . 056
November.......... 175 160 | 164 9,759 . 028 . 031
December ...._..... 234 158 | 172 10, 580 .030 . 035
The year ..... 14, 700 50 | 330 240, 900 . 057 . 785

NoTeE.—The above estimates have been prepared by interpolation based upon the discharge meas-

urements and gage heights.
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SALT RIVER AT M’DOWELL, ARIZ.

This station was established April 20, 1897, by J. B. Lippincott.
It is located one-third mile above the junction of the Salt and Verde
rivers, 30 miles northeast of Phoenix, 15 miles northeast of Mesa, and
1% miles above the Arizona canal diversion dam. There have been
three gages in use at this station, as follows:

Gage No. 1, set by J. B. Lippincott April 20, 1897, was a 2 by 6
inch timber bolted to the rocks on the south bank of the river about
one-fourth mile above the cable, from which discharge measurements
are made. This gage, which has since been removed, was used until
November 30, 1899, when the station was temporarily abandoned.
The bench mark is a nail in a palo verde tree about 75 feet west of
cable anchorage on the north hank. Its elevation is 17.33 feet above
the zero of the gage.

In 1901 observations were resumed, and gage No. 2 was established
by J. F. Appleby. It consists of a 2 by 6 inch timber fastened to a
tree on the north bank of the river three-fourths mile above the cable.
The zero of the gage is 1,323.54 feet above sea level, and its bench
mark is a nail in a root of the willow tree to which the gage is fastened.
Its elevation is 1,328.69 feet above sea level and 5.10 feet ahove the
zero of the gage. On April 2, 1908, high water in the Verde River .
bucked up the water on gage No. 2 and changed the cross section by
depositing sand.

Gage No. 3 was established May 19, 1908, by W. W. Schlecht. It
consists of a 1 by 6 inch stadia rod spiked to a 2 by 4 inch timber and
fastened to a tree on the south hank 13 miles above the cable. The
water surface at this gage is about 15 feet higher than at the mouth
of the Verde River, and the zero of the gage is 1,336.27 feet above
sea level. Three bench marks have been established for gage No. 3:
First, a nail in a mesquite stump 200 feet east of Peters’s corral. Its
elevation is 1,3638.2 feet above sea level and 26.93 feet above the zero
of the gage. Second, a nail in a root of a mesquite tree or the top of
the bank 50 feet northwest of the northwest corner of Peters’s corral
and about 75 feet from the gage. Its elevation is 1.356 feet above sea
level and 19.73 feet above the zero of the gage. Third, a nail in the
willow tree to which the gage is attached. Its elevation is 1,344.27
feet above sea level and 8.00 feet above the zero of the gage. The
observer is W. Richins, who also makes the discharge measurements.

Discharge measurements are made by means of a cable and car.
The south end of the cable is anchored to the rocks and the north end
is run over an 8 by 8inch standard 21 feet high. -During low water
discharge measurements are made by wading about 1,000 feet upstream
from the cable where a tag wire has been placed. The initial point
for soundings is 120 feet south of the standard under the cable at the
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north bank. The channel is straight for about 500 feet above and
below the station. The current is swift. The right beuk is about 3%
feet high at the water’s edge and rises with a gradual slope for 400
feet. It is clean and subject to overflow. The left bank rises verti-
cally for about 5 feet, when there is a small bench from which the
rocks rise to a considerable height. The bank is clean and is not sub-
ject to overflow. The bed of the stream is composed of sand and is
shifting, and it is necessary to make a large number of measurements
in order to ohtain an accurate estimate of the discharge.

The 1903 rating tables do not apply to the gage heights from April
2, 1903, until readings were begun on the new gage, May 19, 1903.

The observations at this station during 1904 have be~n made under
the direction of C. G. Williams, district hydrographer.

Discharge measurements of Sall River at McDouwell, Ariz., in 1904.

Date. Hydrographer. Sertion. | veloaity. | heighta | charge,
Sy. feet. | ¥ per see.,  Feel. Sec.-feet.
Januaryl...... W. Riching.................. 45 1.30 1.46 189
January 6. _.|.._.. do ool 146 1.33 1.46 194
January 9. .| ... A0 ot 145 1.31 1.46 190
January 12 . _[..__. A0 oo 147 1.32 1.47 194
January 15. ... .|.__.. & 1 145 1.32 1.46 191
January 18..__.|.__.. A0 ceemee e 141 1.29 1.45 182
January22_ .. | ... dO e e 149 1.27 1.47 189
January26..._.|..... Ao e 147 1.24 1. 46 182
January29..._.|..._. Ao i 143 1.15 1.45 164
February2..._.|..... Ao o 138 1.20 1.44 165
Februarys. ... .|..... do i 138 1.18 1.45 163
February9.....|..... do ...l 146 1.30 1.50 190
February 12..._|..... do oo " 124 1.26 1.45 156
February 16._..|..... AO . 120 | 1.887| L.47 165
February19.__....__.. do ... 121 1.36 1. 46 165
" Febroary23.... ..... 14 1 139 1.39 1.51 194
February26._. |..... Ao o 129 1.33 1.47 171
March 1 ... ... |..... do ceeei L. 130 1.36 1.50 177
March 4. ___..l.___. do e, 135 1.36 1.50 184
March 8 ... . |..... do ol 129 1. 43 1.49 184
Mareh 11 ... |..... & T 120 1.34 1.45 161
March 14 ........... do el 124 1.35 1. 45 167
March 18 ... |..... & ST 118 1.27 1.42 150
March 22 _.....|..... do oo 115 1.26 1.40 145
March 25 ... .... do ..ol 127 1.29 1.45 164
March 29 .. _.l..._. do ...... . 121 1.38 1.45 167

a Gage No. 3. '
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Discharge measurements of Salt River at MecDowell, Ariz., in 1904—C ntinued.

@ Measurement made 1,000 feet upstream from cable station.

Date. Hydrographer. section. | voloalty. | bo'ght. | charge.
i .
Ny. feet. ‘ Ft.persec.)  Fet. Sec.-feet.
April1 ... W. Richins ..o 115 1.32 1.42 152
April 5. .| ... do ool 125 1.38 1.46 173
April 8 ... ..|..... dO i e 117 1.27 1.40 148
April 12 ... ...|..... A0 oo 114 | 1.24] 1.37 141
April 15u_ .. . |.._.. A0 e 88 1.43 1.33 126
April 19a____ ... O ol 87| 1.39| 1.3 121
April 22a_____ ... AO e 85 1.28 1.29 109
April 26 ... .| . .. do .o ll.. 88 1.36 1.32 120
April 29a____ | ... do o 84 1.27 1.29 107
May3a...____|..... do o 82 1.32 1.29 108
May6a....._..|..... do o ... 82 1.25 1.28 103
May 10« .| .... do ..ol 83 1.29 1.28 107
May 13 .. |..... L e 96 1. 49 1.37 143
May 17¢. ... __|..... dO e 99 1.57 1.39 155
May 20, ...l ... do oo 86 1.39 1.32 120
May 24 .. . ... do oo 84 1.35 1.28 118
May 27a.__.___[..... Ao e 82 1.28 1.24 1056
May 31a._____.|.__.. do ..ol 78 1.18 121 92
June3« ... .| ... do oo 73 1.12 1.16 2
June7a o). .. do o 67 1.13 1.12 76
June 10« . _____|..... do ool 67 1.05 1.10 70
June 14« . .l .. dO e 62 1.12 1.13 70
June 17« . ___|.___. O . h9 1.02 1. 06 60
June2l¢ . ... .l ... do ool 51 1.00 1.02 51
June 24u .| do . 49 1.01 1.01 50
June 28 ¢ . __|.. cedo ool 51 1.11 1. 05 57
Julyle. .. . |..... do oo 47 1. 04 1.01 49
Julyba .o ... Ao oo 50 110 1.05 55
July8e. ... | .. do ool 48 1.03 1.03 49
July 12¢_ . ... Ao o 48 1.04 1.03 50
July 15¢. ... | ... A0 e 43 .91 a4 39
July 190 ... |..... A0 e 42 .95 .95 40
July 22 . |..... Ao i 47 1.15 1.03 54
July23 ... . |..... Ao o 578 6. 59 4. 25 3,810
July26 ... _.|.. ... QO e .. 295 2.03 2.17 598
July27 ... ... Ao 859 3.85 +4.40 3,307
July 29 ... ... do e 293 1.54 1.90 450
August 2 ... _[.__.. Ao el 336 1.98 2.25 664
August 5 ... |..... QO . 392 2.27 2. 65 891



218

STREAM MEASUREMENTS IN 1904, PART X.

[No. 133.

Discharge measurements of Salt River ai MeDowell, Ariz., in 1904—Continued.

Date. Hydrographer. stgi?‘ogf. vggg?y. h(iglft. clgil:qée.
Sq.feet. | Ft.persec.| Feet. Sec. -feet.
August 9 ... W. Richins..... ... ... 257 1. 9¢ 2.00 510
August 12, .| ... do oo 279 1.8¢ 1.90 525
August16. ... ... dO e 208 | 215 | 2.07 642
August19._ ... | ... A0 e e 646 3.87| 3.60| 2,499
August23......|..... [ (T 2,273 5.72 8.40 13,010
August26. ... |..... do ool 526 2.17 3.60 1,142
August30...__.|..... 3 Fs R, 464 2.14 3.40 994
September 2 __|..._.. [ s R 413 244 3. 60 1,010
September 6._|..... A0 e 264 1.57 2.40 416
September 9.__|..... A0 e 215 1.3 2.07 290
September 13 . _|.. ... AO e 631 5.22 4.92 3,292
September 16 . _|..__. ¢ o 370 2.1¢ 2.70 811
September 20 __i__... ¢ T N 167 1.56 1.90 260
September 30._|...._ & 1o Y 128 1.27 1.72 162
October 4.....{..... 6 L S 139 1.2¢ 1.75 178
October 7.....\..... ¢ (I 127 1.27 1.72 161
October 11..__.|..... A0 e 177 1.7¢ 1.95 315
October 14..___|..._. [ L 233 1.9¢% 2.23 461
October 18.....|..... dO e 173 1.72 1.97 297
October 25. ... .|..... [t T N 145 1.57 1.83 223
October 28.....|..... ¢ 1o Y, 139 1.40 1.79 194
November 1.__|..... QO et 138 1.37 1.78 192
November 4...(._... 8 (e Y 136 1. 3¢ 1.77 187
November11...|..... 5 (o J SR 124 1.4 1.74 175
November15...i..... 8 [ TP 122 1.48 1.76 181
November18..__|.._.. s L R 118 1.87 1.74 163
November22. . _|..... 3 s I, 129 1.81 1.76 170
November29...|..... 5 s 136 1.26 1.76 172
December 6.._|..... do el 144 1.25 1.78 181
December 9...._.... U 43| 1.57| 1.88 225
December 13___|.. ... (6 (I 133 1.51 1.86 201
December 16.__|.. ... A0 e 142 1.44 1.86 205
December 20. . .|..... AO e 124 1.34 1. 83 166
December 23.__|..... do oo o.. 124 1.46 1.82 181
December 27. . |..... & ¥ RN 136 1.45 1.85 197
December 30.__|._... 6 U R, 124 1.46 1.82 181
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Mean daily gage height, in feet, of Salt River at McDowell, Ariz., for 1904. ~
Day. Jan. | Feb. | Mar. | Apr. | May. | June. July.| Aug.! Sept.| Oct. | Nov. | Dee.

1.46 | 1.43 | 1.5 | 1.42 |e1.28| 1.18| 1.02| 2,65 | 3.63| 1.72| 1.78 1.76
147} 1.43| L.50 | 1,43 | 128 1.17| 1.03| 2.17| 38.45|al.72| 1.78 | 1.76
[ al.46 |} 1.43| 1.50 |el.94 | 1290, 1.15| 1.03 | 1.97 | 8.18 | 1.72| L.77 1.77
[ 1.46 | L.44| 150 1.45| 1.26| 1.13| 1.04| 2.831e¢3.05| 176 | 1.77 |al.78
| 1.46 | L44 | L49, 1.45| 1.27 («¢1.13| 1.03 | 2.83 | 2.92| L71| L76 1.79
6. 1.46 | 1.47 | 1.49| 1.44 | 127 1.13| L04| 2.02| 2.35| 176} 1.77( L.79
T 1.45 |a1,50 | 1.48 | 1.41 | 1.26  1.12 |.1.04| 2,90 2.20| 1.72} 177 1.84
1.46 | 1.52 1.48 | 1.40 |el.26 | 1.10 | 1.02 | 2.90; 2.15] 2.21 | 1.77 1.88
1.46 | 1.50 | 1.47 | 1.39| 127 1.11| 1.02| L& | 2,06 | 2.10| 1.77| 1.88
(LR a1.46 | 1.47| 1.45| 1.37 | 1.28 | 1.10 |a1,02| 1.88| 2,00 | 2.08 | 1.76 | 1.88
Weeiaoo 1.46 | 1.47| 1.45, 1.38 | 1.37 | 1.09| 1.02| 2.32)al.95| 1.92| 1.74 | al.87
12 ool 147 145 142, 1.36| 1.33) 1.10 | 1.03| 2.00| L90 | 213 | 1.74 1.86
., al.46 | 1.45| 1.45| 1.36 | 1.36| 1.14 95| 1.90| 4.85| 2.31 |«1.76| 1.86
S 1,46 ja1.46 | 1.45 1.33 1.36 | 1.13 .94 330 2.30 | 2.22 1.76 | 1.8
1.46 | 1.47 ) 1.4 | 1.33 | 1.46 | 1.09 94| 207 2.90 | 2.13| 1.76 1.84
L45 ] 1.47 ] 1L.44| 1.33 | 1. 0| 1.06 93 [d2.50 | 2.75 |a2.08 | 1.76| 1.86
N al. 4| 1.47 | 1.43| 1.33 | 1.40 | 1.06 ‘ .95 (43,156 2.40 | 2.03 | 1.74 1.85
| 145 1.46 ) 1.42| 1.32, 1.34| 1.05 .95 | 4.27 12,26 | 1,96, 1.74 | al,84
1.46 | 1.46 | 1.41 | 1.31 | 1.24| 1.04 .95 [€3.55 | 2,13 1.91: 1.74| 1.83
1.46 | 1.46 | 1.40| 1.30 | 1.32| 1.03 .95 3.351 1.90 | 1.88 (al.74| 1.82
1.46 |a1.46 | 1.40 | 1.28| 1.31 | 1.02| .98 | 3.51| 1,84 1.86| 175 | 1.82
147 147 1.40| 1.29 |@1.30 | 1.02| 1.04 | 3.37] 178 | 1.85| 1.76 1.81
1.47 ) 1.50 | 1.41| 1.30 | 1.29 | 1.01 ;»3.40 | 8.65| 1.80 |al.84 | 1.76 1.82
.jel.46 | 1.47 | 1.43 |¢1.31| 1,28 | 1.01| 158 |f5.50 | 1.80 | 1.84| 1.76 1.84

146 | 147 | 1.45| 1.32| 1.28| 1.01| 1.28 |f4.15| 1.77 | 1.82| 1.76 |aLl&d
1,46 ] 1.46 | 1.45| 1.31 | 1.25| 1.01 | 1.2 3.45| 1.76| 1.81| 1767 1.84
1.46 | 1.46| 1.45| 1.80 | 1.24| 1.05 [¢8.70 | 3.27| 1L.76| 1.79| L.76 | 1.84
1.46 |a1.48 | 1.45| 1.29 1.24 | 1.06| 2.37| 4.00| 1.73 | 1.79| 1.78 1.83
1.45| 1.49 | 1.44] 1,28 | 1.2 1.03| 1.98| 3.62| 1.73| 179 | 176 1.82
1,46 [....... L43| 1.w7] L.22] 1.02 4.8 3.35; 1.72; L80! 176 1.82
al.4d |....... 142 [....... 1.20 |....... 2,60 | 3.70 |....... 1.78 |....... 181

alnterpolated gage height,
b Freshet July 28—gage height 9 a. m., 4.5 feet: 11 a. m., 4 feet.
cJuly 27, gage height 11 a. m., 8 feet; 12m., 5.2 feet; 2 p. m,, 4 feet.
dNight of Aug. 16-17, gage height 8.7 feet.
¢Aug. 19, 12 m,, the gage read 4.4 feet.
FNight Aug. 24-25, gage height 9.5 feet.

Note.—Al readings [from gage No. 3.
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Meun daily discharge, in second-feet, of Sult River at MeDowell, Ariz., for 1904.

Day. Jan.

192

194

16.............. 186
I 184
W 182
19, ... 15
186
156
159
¢ T 188
.- I
.............. 183
179
177
169
164
165
183

|2 S S )
o2
M

>
-

Feb.
161
162
160
161
160
172
185
194
190
174
168
156

160

165

172

Mar.

17
179
182
184
182
182
150
180
174
165
161
153
165

145

164

1
|
|
|

|

|

Apr.
152
157
162
168
170
165
153
148
145
140
pET
138
137
130
126
126
125
121 |
118 |
114
107
109

May.

106
105
108
99
101
100
R
99
103

107

137
128
140
142
174
157
158
135
131
120
18
116
115
113
114

104

g3z

39
38

56
2,340
320
130
100
2,150
720
510

4, 650
1,020

Aug.

600
520
; 2,060
| 645
ﬂ 1,040
1,820
3,670
2,420
2,120
2,360
2,140
13,700
2,200
1,640
1,050

900
1.500
1,150

994

Sept. | Oct. | Nov. | Dec.
1,070 | 62| 18| 171
1,000 | 62| 190 | 170
760 | 161 186 | 176
700 184|187 | 181
640 | 154 | am1| 187
395 | 1s4| 187 | 186
335 | 161 | 187 210
320 | 460 187 230
o7 | 39| 1wt 22
267 | 3we | 11| 2w
250 | 207 | 19| 213
236 | 415| 169 | 204
3,200 [ 515 17 ( 201
510 | 455 | 181 196
o0 ! 00| 18i| 192
0| ses| 12| 25
575 | 337 163 | 199
485 | 203 | 160 | 193
100 | 9265 | 161| 187
260 249 | 161 | 181
22 \‘ 289 ( 167 181
190 | 235 173 175
o3| =0 1| 1w
204 o3 13| 193
188 s o | 173 | 192
2| 3 172 192
77| 1w | 12| 191
166 [ 194 72| 1%
1670 194 172| 180
w2l 20| 12| 181
....... % wsl...o..| 175
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Estimated monthly discharge of Sall River at MeDowell, Ariz., for 1904.

[Drainage area, 6,260 square miles.]

Discharge in second-feet. Run-off.
Month. a:[c‘-tr)ztes—lfleler;. Second-feet Pepth in
Maximum. | Minimum. Mean. pe;lsicl];are in%h es.

January ............ 194 163 185 11, 380 0. 030 0.035
February ........... 194 156 170 9,779 .027 . 029
March.......__..... 184 145 164 10, 080 . 026 . 030
April oo oo ... 170 102 132 7, 855 .021 . 023
May..oooooiaiiios 174 89 117 7,194 .019 . 022
June _..... .. ... 85 50 63.7 3,790 .010 .011
Jaly. ool 4, 650 38 418 25, 700 . 067 L077
August .. ... ... 13,700 410 | 1,697 104, 300 .271 .312
September ......_... 3, 200 162 513 30,530 . 082 . 091
October ... ....... : 515 154 269 16, 540 .043 . 050
November .......... 190 160 176 10,470 .028 . 031
December .......... 230 170 192 11, 810 .031 . 036

The year ..... 13,700 38 341 249, 400 . 055 . 747

NotE.—The above estimates have been prepared by interpolation based upon the dis~harge measure-
ments and gage heights.

TONTO CREEK AT ROOSEVELT, ARIZ.

This station, established April 1, 1901, by H. G. Heisler, is located at
the town of Roosevelt and about 12 miles west of Livingston. This sta-
tion was called Tonto Creek near Livingston in reports previous to
1908.

The gage, a vertical rod fastened to a cliff of cemented gravel on the
left bank, was about 8,500 feet above the mouth of the creek. Measure-
ments were made by wading with meter during low water and by
means of floats over a course of 25 feet during floods. The channel
is straight for about 300 feet above and 1,000 feet below the station.
The current ahove the station is swift at high stages and swift below
the station. The right bank is high, and is not subject to overflow. -
The left bank is low, wooded, and liable to overflow. The bed of the
stream is composed of sand and gravel and is shifting. This station
was abandoned the latter part of August, 1904, owing to the destruc-
tion of the gage by a flood. All the water is measured at the Roose-
velt station on Salt River, immediately below.

The observations at this station during 1904 have been made under
the direction of C. G. Williams, district hydrographer.
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Mean daily gage height, in feet, of Tonlo Creek at Rooserelt, Ariz., for 1904.

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

3.26 | 8.26| 3.2 | 82| 32| 32| 4.2
3250 3.2 | 3.2 32| 32| 32| 3.4
3.250 3.25| 32| 8.2 | 32| 32| 355
3.25! 395 345 | 8.4 32| 3.2 39
3.95 | 3.25| 825 3.95| 3.25| 3,25 3.32
3.25| s.25| 325 39| 3.25| 3.2 330
3.95( 3.25| 39| 3.25| 3.2 | 32| 3.30
3.25| 3.25| 3.25( 3.25| 3.5 38.25| 8.30
3.25| 8.25 3.25| 3.25| 3.25| 3.25| 3.40
3.25| 3.2 | 3.25| 3.25| 3.25| 3.25| 437
3.95| 3.25| 3.25| 825 3.2 3.2 | 3.9
3.25| 3.2 | 3.25| 3.25| 3.2, 32| 3.7
25] 3.25] 3.25) 3.95| 82| 82| 3.7
25| 3.25| 3.25| 3.2 | 82| 32| 415
3.25| 8.25| 8925 82| 3.2 377

v IS

3.25 3.25 3.25 3.25 3.25 4.82

QHKJ"[.T"U\J'

3.25 3.25 3.26 3.25 3.25 5.15

2 3.25 3.25 3.25 3.25 3.25 5.40
3.25 3.256 3.25 3.26 3.25 3,26 5.50
3,20 3.25 3.2 3.25 3.25 3,25 3.90
3.25 3.25 3,25 3.25 3.25 3.25 3.76
3.25 3.25 3.25 3,25 3.26 5,87 4.25
3.25 3.25 3.26 3.25 3.25 4.25 | 10,10
3.25 3.25 3.25 3.25 3.25 3.45 4.25
3.25 3.25 3,25 3.25 3.25 5,47 3.60
3.25 3.25 3.25 3.25 3.25 5.29 3.47
3.25 3.25 3.25 3.25 3.26 5.85 3,45

3.25 3.25 3.25 3.25 3.256 5,62 3.75
3.25 3.25 3,25 3.25 3.25 5,75 3.50
........ 3.26 3.25 3.256 3.25 6,05 3.50
SRR 3.25 |........ 3,26 [.ooilnn 6.20 3.50

VERDE RIVER AT M¢DOWELL, ARIZ.

This station was established April 20, 1897, by J. B. Lippincott.
It is located 30 miles northeast of Phoenix, 15 miles northeast of Mesa,
24 miles above the Arizona Canal diversion dam, and three-fourths of
a mile above the mouth of the river. Three gages have been in use at
this station, as follows:

Gage No. 1 was established April 20, 1897, by J. B. Lippincott. It
consisted of a vertical rod attached to a large cottonvood tree on the
east bank about 60 feet below the cable. Readings were taken from
this gage until November 11, 1899, when the station was temporarily
abandoned. The bench mark is a point on a cats-claw (Acacia) tree
about 100 feet southeast of the gage. Its elevation is 27.02 feet above
the zero of the gage. '

Gage No. 2 was established in January, 1901, by H. G. Heisler, and
observations were resumed. It is an inclined 2 by 4 inch timber, fas-
tened to the rocks on the west bank about 500 feet above the cable, the
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zero of the gage being 1,325.4 feet above sea level. T ree bench
marks have been established for gage No. 2.  First, a nail in a mesquite
tree about 6 feet below the cable anchorage on the east banl-; its eleva-
- tion is 1,345.5 feet above sea level, and 20.10 feet above the zero of the
gage. Second, a nail in the cable standard at the east banl; its eleva-
tion is 1,341.3 feet above sea level, and 15.90 feet above the zero of the
gage. Tlmd a mark on rock at the gage; its elevation is 1,330. + feet
above sea level, and 5.00 feet above the zero of the gage.

On account of water piling up at gage No. 2 during flood, gage No.
3 was established May 16, 1904, by C. G. Williams. It is a vertical
1} by 6 inch rod spiked to a 2 by 6 inch timber fastened to a willow
tree on the east bank about one-half mile above the cable. The
zero of the gage is 1,339.26 feet above sea level. Two b2nch marks
have been established for gage No. 3. First, a nail in a large cotton-
wood tree on the top of the east bank near the gage; its elevation is
1,354.11 feet above sea level, and 14.85 feet above the zero of the gage.
Second, a nail in the willow tree to which the gage is attached; its
elevatioh is 1,347.26 feet above sea level, and 8.00 feet above the zero
of the gage. The obhserver is W. Richins, who also males the dis-
charge measurements.

Discharge measurements are made by means of a cable, car, and
tagged wire. At low water the channel is oblique to the gaging sec-
tion and measurements are made by wading at a point 400 feet above
the cable. The channel is straight for a distance of 800 feet above
and helow the station, and has a width at low water of 100 feet and at
high water of 450 feet. The current is swift. The right bank is
high, rocky, clean, and is not subject to overflow; the left bonk is low,
clean, and is subject to overflow. The hed of the stream is composed
of sand and is shifting.

The observations at this station during 1904 have been made under
the direction of C. G. Williams, district hydrographer.

Discharge measurements of Verde River at MeDowell, Ariz., in 1904.

Date. Hydrographer. AT | valoahy. | naghi, | charge.

j Sq. fect. |Ft.per sce.!  Frel. i Sec.-feet.
January 1 ..... W. Richins.._............... | 119 1.97 | 219 | 235
January 6 .._._...... do .ol 119 2.01 2.19 239
January 9 ... .... A0 e 128 1.97 2.20 252
January 12 (..., Ao o ! 125 2.00 2.20 250
January 15 _...|..... 1 fo1e] 194 215 225
January 18 ....1..... do oaoii.... P ! 115 1.98 2.13 228
January 22 ... . A0 oo 12| 20| 213 254
January 26 _._..__.. A0 e ons o 201] 212 231
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Discharge measurements of Verde River at MeDowell, Ariz., in 1904—Continued.

Date. Hydrographer. Soction. | velocity. | nehe. | change.
Sq. feet. |Ft. per sec.! Feel. See.-feet.
January 29 .__.| W, Richins. ... ... ... ..... 112 2.01 2,10 225
February 2 ._..|..... Ao e 12 2,03 2.10 227
February 5 ...l ... 8 U 117 2.05 2.10 240
February 9 ___'____. do oo 112 2.1 2.10 236
February 12 .. |..._.do ...................... 05| 2.28| 206 239
February 16 ._.l._._. do .ol illl.. 102 2.16 2.00 220
February 19 __ .| ... dO i 100 2.22 2.00 222
February 23 .. _|..._. do o 97 2.24 1.99 217
February 26 __.i..__. 2 s 93 2.27 1.95 211
March 1.......1..... AO e i 94 2.34 1.92 220
March 4. |._... do o 84 2.19 1.85 184
March 87._____|..... do .. 85 1.58 1.80 134
March 11« ___|..._. do ool 90 1.74 1.82 157
March 14¢. ... ... A0 .. 91 1.80 1.87 164
March 18¢__.__|..... Ao oo 100 1.97 1.92 197
March 22¢__.__|.._.. dO e 99 2.07 1.92 205
March 25« ... |..... do e 96 2.31 1.99 221
March 29« ____[..... dO C el 95 2.02 1.88 192
April Ye | __. dO i 89 1.97 1.83 175
April e ... do ool 84 1.81 1.79 152
April 8« ... [ ... do oL 84 1.67 1.74 140
April 12 | ... do oo ... 75 1.53 1.65 115
April 15e_____|._... do L., 75 1.45 1.64 109
April 19e______[.___. dO e 74 1.31 1.60 97
April22a_ .. | .... do ool 7 1.37 1.63 103
April 26| ___. A0 e 771 1.32| 162 102
April 29a_____ 1 . _. 4 L 75 1.28 1.59 96
May3e.. ... |..... dO el 76 1.24 1.58 94
May6«. ... . |..... AO e 77 1.38 1.62 106
May 10« ... |._... do ... 71 1.31 1.52 93
May13«e_ .. . |..... Ao ot 71 1.42 1.53 101
May17e_ ... .|..._. AO oo e 99 2.12 1.42 210
May 20a__.____|..... A0 . 75 1. 80 1.49 135
May24a_ . |..... do i 70 1.50 1.36 105
May27e...___|..... 5 U T 66 1.38 1.31 91
May3la ... j._... O el 66 1.87 1.27 90
June3e ___ .| ___. Ao e 63 1.29 1.23 81
June 7@ ______ ..., do ool 62 1.29 1.21 80
June 10@ ..____|._ ... do .o .... 62 1. 29 1.21 80

a Measurement made at temporary station 400 feet upstream from ecable station,
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Discharge measurements of Verde River at McDowell, Ariz., in 1904—Continued.

Date. Hydrographer. 12;3%?0‘1)1{. vehliggixtly. h(e}.féglst. chlh)lfg-e.
8q. feel. |Ft. per sec.| Feet. Sec.-feet.

June 14¢e ... W.Richins ............. PO, 56 1.16 1.18 65
June 17e ___...|..... AO oo 5b 1.13 1.14 62
June 21e ______|..... o 1o 53 .96 1.08 b1
June 24e ... .|..... do ceiaee. eenaa 50 . 86 1.02 43
June 28¢ ... .|..... L4 Lo T 52 .98 1.06 51
Julyle ... ... ... 8 o R 49 .96 1.02 .47
Julybe ... |..... 6 o 48 .92 1.01 4
July 8¢ (.. . ... do ool 49 .94 1.02 46
July 12e ____.[..... 16 1 S 50 .94 1.02 47
July1be (... .. ... dO o 46 .87 .99 40
July 19e (.. |.._.. dO i 42 .76 .92 32
July 220 ... SRR U T 102 1.38 .50 141
July 260 _.....|..... A0 yeunennn.. s 347 | 2.89| 2.02| 1,003
July 270 ... |..... L U 1,233 5.23| 5.30| 6,450
July 200 .....|..... (R e 449 | 298! 2.33| 1,340
July 816 .._...|..... dO vl 1,178 | 5.15| 5.42| 6,070
August 20__._.|.__.. L 409 | 2.77| 2.32] 1,133
August 50 _ ... |__... s (s 383 2,04 2.10 1,125
Avgust 90 ___ | ... ¢ (o T 319 2.59 1.75 826
August 120 _._ .} __.. 4 P, 519 3.88 2.83 2,014
August 160.__| ... A0 e e 276 | 3.05| 1.55 841
August 190 ... ... 5 1 R 370 3.36 1.95 1,244
August 23 b | ___. [ T 815 6.36 5.10 5,184 "
August 26 0. [ ____ do o 377 3.55 2.55 1,340
August 300.____|__... dO o 435 3.89 2. 50 1,693
September 20__| ... A0 e 319 2.94 1.95 938
September 60__|_ ... do i 207 2,47 1.50 513
September 9v_.|_ ... dO e 160 2.24 1.05 359
September 130} _ .. do eoeel. 339 3.27 1.95 1,109 -
September 16 b_|___. . A0 e eaaas 224 2.26 1. 50 506
September 200_|___.. & 1 U, 146 2.10 1.15 307
September 30b.|___.. 14 00 R 87 2.03 .68 177
Octoberd4 b ... .|._... 1 (S 100 2.00 .72 200
October 70 ._..[..... 18 0 94 1.87 .68 176
October 110 . _.}____. 3 (s R 96 2.10 .75 202
October 140 ___|._... 6 1 YN 94 2.15 .72 202
October 180 __ | ___. 18 1 85 1.94 .70 165
October 250 ___|..... AO e 97 2.08 .74 202 !
October 28 % . _.[_._.. s (R 91 2.13 .75 194 )
November 10| ... dO e 93 2,07 .78 193
November 40__|..... do ....... e emenmeenaan 101 2.04 .79 206
November 110_|._... AO et e 95 2.11 .84 200
November 15%.{..... [ Lo 105 2,01 .87 211
November 18%_|..... o Lo S 104 2,06 .90 213
November 290_|._... dO e 104 2.09 .95 217
November 290_|_ ... (4 L N 108 1.99 .94 215

a Measurement made at temporary station 400 feet upstream from cable station,

b Gage heights from July 21 to December 31 taken from gage No.3. Measurement made at cable
station. All other gage heights from gage No. 2. -

IRR 133—05——15
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Discharge measurements of Verde River at McDowell, Ariz., in 1904—Continued.

Date. Hydrographer. SAQI(;i?ng. vgl[ggiléy. h(é?ggt?t. ckgi’fg-'e.

Sq. feet. |Ft. per sec.|  Feet. Sec.-feet,
December 6¢ .., W.Richins ... ... .. _____. 113 2,05 .98 232
December 9¢ __|.__. A0 ot 121 234 1.05 283
December 13¢ _ _____ A0 i 114 2.25 1.02 256
December 16¢ .| ____ Ao e 106 2.08 1. 03 221
December 20e _|. ... O e 116 2.15 1. 06 249
December 23¢ _|.___. 3 ¥ R, 118 2.22 1.07 262
December 27¢ _|.____ do oo ... 111 2.06 1.04 229
December 30¢ .. ... ¢ 1o N 111 2.17 1.08 241

a Gage heights from July 21 to December 31 taken from gage No. 3. Measur:ment made at cable
station. All other gage heights from gage No. 2.

Mean daily gage height, in feet, of Verde River at McDowell, Ariz., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec.
i
B 219 210 1.92 1.82 jal,57| 1.25| 1.02| 2. 95‘ 2,07 06.68 0.78 0.95
2 2.19| 2.10| 1.92¢ L81| 157| 1.24| 1.02| 232 1.90| a.68 .79 .96
h: J L4219 | 2,10 1.89 |«1,80 | 1.58| 1,23 |el.01| 2,10 1.75 .72 .78 .96
C S L0219 2,10 1.84 | 1.8 1.62) 1.22 | 1.00| 2.18 |el.71 .75 79| @97
[ 219 209 1.8 1,78 | 1.62|al,22| 1.01) 2.18] 1.67 .68 .79 .98
6ot 2,19 2,12 1.82| 1.75| 162 1.21} 1.00 |c1.90 | 1.37 .66 .84 .99
T, 2,18 [a2.11 | 1.81 1.74| 160} 1.20| 1.01 |c1.80| 1.19 .68 | .84 1,00
- SN 2,19 | 2.10| 1.80| 1.73 jal.57 | 1.21}{ 1.01| 1.55| 1.15 . 66 .84 1.04
G 2,20 2.10| 1.79 | 1.72 ) 1.54| 1.21| 1.02| 1.77] 1.05| a.67 .85 1.05
100ceeeeiia... 2,20 2,10 | 1.8 [al.70 | 1.52 | 1.20 |e1.02| 1.45| 1.05 .73 .84 1.05
S 2,20 2.08] 1.8 1.67| 1,51 | 1.20| 1.01 | 1.82 (al.05 .75 .84 | al.04
12l 219 206, 1.83 | 1.64| 1.62| 1.19| 1.02| 2.8 | 1.05 .73 .83 1.02
& S a2,17 | 2.05 |al.85| 1.65| 1.52| 1.17| 1.00| 1.90 | 2.80 72| a.85 1.02
| L P 2.15 }a2,03| 1.87] 1.63| 2.28| 1.16 .99 2,22 1.80 W71 .87 1.04
b1 T 2,15 2.01 | 1.88| 1.63| 2.23 | 1.14 .97 2.06| 1.656 .7 .88 1.03
160 cmceecaannas 2,13 2,00 1l.91| 161] 1,91 | 1.13 L9711 1.65 | 1.50 | a.72 .90 1.03
J i @213 | 2.00) 1.92 [a1l.60] 1.79 | 1..13} «.95} 3.80 ! 1.40 W72 .90 1.03
18.ceieniaiaa.s 2,13 1.99) 1L92| 159 1.67 | 1.11 .93 2.42 |al.28 .70 .90 | al.04
19, et 2.13| 2,00 1.91( 1.60| 1.56| 1.10 92 2,431 117 .68 .91 1.05
P 2.13| 2.01|e1.91| 1.62] 1.48 |¢1l.08 |° .92 |¢c2.30 | 1.15 .68 | a.92 1.06
21 S 2,13 |@2,00] 1.91| 1.6! | 1.42| 1,08 [b1.45h| 1.90; 1.09 .69 .93 1.07
22 i 2,13 2.00 | 1.92| 1.63 |al.40| 1.06 .45 | 2.8 .97 72 .95 1.06
- S 2.12) 1,99 1.93),1.63| 1.39 | Lo04| 1.15| 4.60 .88 ) a.72 .94 1.06
b2 SR 2,12 | 1.97| 1.98 |e2l.62 | 1.36 | 1.02 .56 | 4.10 .80 .73 .93 107
P T 213 | 197 199 1.60 ) 1.35| 1.01 .64 | 3.17 .78 .74 .94 | @1.06
. T 2,12 1.94| 1.95| 1.62| 1.33 |al.02] 2.02 | 2.65 i .75 .92 1.04
b1 P, 2.10 al 92| 1.64 | 1.30 | 1.03} 4.85| 2.42 .73 .75 .93 1.04
28 4 2,10 1.89 | 1.63 | 1.30{ 1.06 | 2.20|¢3.80 .72 .75 .94 1.06
2t 2.10 1.87 | 1.59| 1.31; 1.04| 2.35| 2.40 .69 .75 94 1.07
- ) P 2.09 1.86 | 1.57| 1.28 | 1.01| 4.85| 2.45 .68 a.76 .94 1.08
£ 1 . a2.10 1.85 |....... 1.26 |....... 5.40 | 215 |....... T8 |l 1.08
I
aInterpolated gage height. o

bFreshet July 21. Gage height 7 a. m,, 2 feet; 12 m., 2.40 feet; 6 p. m., 0.9 feet.
< Gage height August 6, 7, 20, and 28 estimated.

NoTE.--Gage height January 1 to July 20 from gage No. 2; July 21 to December 31 irom gage No. 3.
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Mean daily discharge, in second-feet, of Verde River at MeDowell, Ariz., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
235 226 220 178 92 83 45| 1,850 | 1,090 181 193 119
236 227 214 167 92 81 45 11,133 890 184 199 222
S 237 231 200 161 94 79 43 975 740 107 200 224
L 237 236 182 158 104 178 42 | 1,135 690 207 206 227
238 237 168 150 105 78 43 | 1,210 645 186 203 231
239 244 158 142 106 76 42 930 430 176 213 234
240 240 146 140 103 74 43 850 365 176 210 248
246 237 134 138 99 76 43 659 375 174 208 269
252 236 137 134 9 76 45 840 359 178 207 283
251 241 146 129 93 74 45 566 365 195 202 278
251 240 157 120 92 74 43 840 375 202 200 27
247 239 158 113 118 2 45 | 2,050 385 200 200 261
238 236 161 114 99 69 42 960 | 2,210 200 206 256
229 230 164 108 322 67 41 | 1,370 880 200 212 249
225 224 172 107 310 63 38 | 1,270 670 192 216 234
223 220 184 102 233 62 38 935 506 186 218 221
226 221 192 99 205 62 36 | 4,150 140 177 215 226
228 219 197 96 166 59 341,850 375 165 213 234
231 222 197 97 149 57 32 | 1,850 315 165 213 242
241 224 198 101 132 54 32 11,430 307 168 214 249
248 222 201 9 18 54 530 850 285 175 214 2565
254 220 206 103 114 51 135 | 1,780 243 186 217 256
" 246 217 207 104 112 48 360 | 4,500 215 190 215 260
242 214 219 101 105 45 150 | 3,650 193 196 213 254
239 214 221 98 103 43 170 | 2,150 190 202 215 246
231 208 212 102 99 45 1 1,003 | 1,460 190 201 210 235
226 210 | ' 203 107 93 46 | 5,600 | 1,280 183 198 212 229
226 212 195 105 93 51 | 1,200 | 3,525 183 194 215 235
225 216 190 96 95 48 | 1,360 | 1,460 177 192 215 238
224 ... 186 92 89 43 4 5,250 | 1,630 177 192 215 24
226 l....... 181 |....... 85 |eaeenns 6,030 | 1,230 |....... 195 .. ..., 241
\Estimated monthly discharge of Verde River at McDowell, Ariz., for 1904.
[Drainage area, 6,000 square miles.]
Discharge in second-feet, Run-off.
Total in
Month. Maximum. | Minimum. | Mean. acre-feet. S}f’ecrz%figg%t I:g%‘g;;n
January .........._. 254 223 | 237 14, 570 0. 040 0. 046
February ........._. 241 208 | 226 13, 000 .038 L041
March.). ... ....... 221 134 | 184 11, 310 . 031 . 036
April. |l 173 92 | 119 7,081 . 020 . 022
May .| «eooooaao-. 322 8 | 126 7, 747 .021 . 024
June ... ._.. 83 43 62.9 3,743 .010 .011
July - ool 6, 030 32| 729 44, 820 .122 . 141
August|. ... ....._.. 4, 500 565 |1, 624 99, 860 .271 .312
September...__..__. 2,210 177 | 482 28, 630 . 080 . 089
October . ........... 1 207 165 | 188 11, 560 . 031 . 036
November .......... 218 193 | 210 12, 500 .035 . 039
Decem ar ... _..... 283 119 | 241 14, 820 .040 . 046
"'he year ._... 6, 030 32| 369 269, 700 . 062 . 843

NoTE.---The above estimates have been prepared by interpolation hased upon the dircharge measure-
ments a1.d gage heights.
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COLORADO RIVER

The following miscellaneous measurements were made in the Colo-
rado River drainage basin in 1904:

Miscellaneous discharge measurements in Colorado River drainage basin.

Date. Hydrographer. Stream. Locality. chI;i;z e.

Sec.-feet.
Aug. 30 | Oro McDermith..| Chimney Creek..| Yampa, Colo........... 13
June 18 {._... (3 15 O B 5 15 S [ 1o S, 16
June 23 |.___. do ... | Elkhead Creek. . ‘ Craig, Colo...._........ 59
May 1 |..... (4 1o S P do.......... Hayden, Colo .......... 822
Apr. 30 |-.--. Ao coceaao.. FortificationCreek| Craig, Colo............. 219
Aug. 29 |..... do ceooo.o Grand..._........ Woleott, Colo ......_... 1,693
Sept. 1| W. A. Lamb..... Grand Lake...... East Inlet to ........... 99
Oct. 5 |..... 13 [+ R 6 1o R P 14 [y R 16
Aug. 16 {..... < T SR P, 6 1< T P {4 1 42
Sept. 2 ... [3 1 SRR P do -aoo..o.. North Inlet to.......... 93
Oct. 5 ..... [« 1 R (6 10 RO B < (s S 22
Aug. 16 |..... 1 [ R PO do ...ooia... North Outlet to......... 45
Aug. 24 | Oro McDermith. .| Hunt Creek...._. Yampa, Colo........... 13
June 17 ... s [ RSN [+ 1o RN 16 1 SRR 43
Apr. 29 |..... (o [ Marapos Creek. .. Hamilton, Colo......... 146
Aug. 29 |..... [& 1 I, Rock Creek...... McCoy, Colo o coaaaaaoo. 37
Nov. 4| R. C. Prewitt....| San Juan River ..| Farmington, N. Mex....| 1,064
Nov. 25 |..... 6 [ SR PR 6 1o R P (& 1o, 514
Dec. 10 |...od0 woeenmoamfannns S, I A0 ecmeeeeaaeaes 427
July 25 | Oro Mc¢Dermith..| Soda Creek .._._. Steamboat, Colo........ 11
May 65| W.A. Lamb.____|.___. [+ 1 Steamboat Springs, Colo. 86
May 5 |..... do ceeeenao.. Spring Creek ....|..... Aot 36
June 21 | Oro McDermith. .|..... do ... Steamboat, Colo........ 41
June 20 |..... [ e S Walton Creek....| Sidney, Colo ........... 275

July 25 |..... 16 [0 SR do ceeinaaaas Steamboat, Colo........ 3.7
Apr. 13 [.__.. S O White River ____. Whiteriver, Colo . ...... 596
July 14 ... [ [ RN PO o [ Y PN 4 1 J . 568
Aug. 26 |.__...do ... Yampa River....| Yampa,Colo ........._. 22
June 18 |..__. 14 [0 RPN PO [+ 1+ RN 14 1o 134
Discharge measurement of La Plata canal near Hesperus, Colo., in 1904.

Date. Hydrographer. Width. m?o?ni. vgltgg‘i%y. h%?é’?t. Discharge.

Feet. 8q. feet. | Ft. per sec. Feet. Sec.-feet.
June 14 | M. C. Hinderlider...... 8 4.8 0.94 0.85 4.5
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Waste measurements in Colorado River drainage basin in 1904.
Date. Hydrographer. Stream, Locality. chl);‘jsé ..
Sec. -feet.
Oct. 10| W.V.Hardyand | New River......... Brawley, Cal..__..... 208
8. M. Smith.
Oct. 11 |._... do ooeei..-. Alamo channel ....| Rockwood, Cal....._. 43
Canal No. 5...__._. Bernice, Cal._._._..... (a)

Oct. 18 |..... (5 1 S New River......... Brawley, Cal ..__..... 380
Oct. 18 |..... do ... ...... Alamo channel ....| Rockwood, Cal..._._. 45
QOct. 19 |..... do .......... Canal No. 5........ Bernice, Cal.......... 77
502
Oct. 31 |..... do .......... New River.._...... Brawley, Cal.._...... 381
Nov. 1 |..... do ... Alamo channel ....| Rockwood, Cal....... 59
Nov. 1 {..... do ceueen..-. Canal No. 5........ Bernice, Cal.......... 58
498
Nov. 9| W.V. Hardy....| NewRiver......... Brawley, Cal......... 318
Nov. 9 |--... do ceeooo... Alamo channel ....| Rockwood, Cal....... 49
Nov. 9 j..... (5 1+ T Canal No. 5........ Bernice, Cal.......... 0
367
Nov. 16 |..... do ..o....... New River.._....... Brawley, Cal .._...... 270
Now. 15 |..... do.......... Alamo channel ....| Rockwood, Cal ....__. 117
Nov. 15 [..... do .co....... Canal No. 5........ Bernice, Cal.......... 1
388
Nov. 24 |..... do .o New River......... Brawley, Cal._....... 311
Nov. 22 |..... do . ......... Alamo channel ....; Rockwood, Cal....... 81
Nov. 22 |..... (6 1 Canal No. 5........ Bernice, Cal.......... 3
395
Nov. 30 [..... do .......... New River......... Brawley, Cal .._.__._. 231
Nov. 80 [----- [ (s R Alamo channel ....| Rockwood, Cal....... 73
Nov. 30 |----- do .c.oao... Canal No. 5........ Bernice, Cal.......... 0
304
Dec. 6 - do ..o.ao... New River......... Brawley, Cal......... 257
Dec. 6 |----- do .ooo.... Alamo channel ... | Rockwood, Cal....... 46
Dec. 6 |----- (i 1 I Canal No. 5........ Bernice, Cal.......... 0
303

aNo measurement made.
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Waste measurements in Colorado River drainage basin in 1904—Continued.

[No. 138.

Date. Hydrographer. Stream. Locality. ch)il,ir‘ze.
Sec. . feet,
Dec. 13 | W. V. Hardy....| New River._._..._.. Brawley, Cal......... 301
Dec. 13 |...__ do .......... Alamo channel ..__| Rockwood, Cal....... 52
Dec. 13 |..... [« Ve S Canal No. 5........ Bernice, Cal.......... 1]
353
Dec. 24 |..... do ... New River......... Brawley, Cal......._. 254
Dec. 24 |..... do ..a...... Alamo channel ....| Rockwood, Cal._...... 39
Dec. 24 ..... do .oaa.... Canal No. 5......_. Bernice, Cal.......... 0
293

Miscellaneous discharge meusur

ements in Coloradv Ricer draivage basin in 1903 and 190..

Date. Hydrographer. Stream. Locality. h%?gglft, clgirsg:e,
1903. Feel. | Sec.-ft.
Mar. 4| W.D.smith._... [ Coiorado Valley | At heading. ... _|...... 20
Pumping and Irri-
gation Co.’s canal.
May 9 |o-.odo oo |oooos Ao oo 4 (< P, 51
June 17 ... <1 RPN R 4 [\ R S 14 (e T F, 16
June 19 [.__.. [5 1 T P, 2 7 S U 1T T U, 44
June 30 |..__. do oo foaao- A0 e [ 1 P PO, 48
July 1 |..... ¢ (< IO s [ T P 11 1 P M, 46
July 18 |.._._. s (o T PR [« (e U (R [ LG T PR, 42
July 29 |..._. do .o AO eeeeee e [¢ [« TR SR 50
Aug. 8| L. M. Barnes ....|..... [ T R R [ '« P P 51
BSept. 14 | W. D. Smith___._|..... do o ool]eeas do .oolfeai.- 42
Oct. 19 |.._.. do ool ]aaas & U T S [« (N FRT, 33
~Nov. 17 |._... s [ RN U [« (o I S [ (o J F, 34
Dec. 18 |.....do oo ]oaas & (o I RN do. ... dol.. 31
1904.
Feb. 22| W.D. Smith and | Colorado Valley | At heading.._.... 1.11 ] 19.8
8. M. Wood- Pumping and Irri-
ward. gation Co.’s canal.
Feb. 22 |..__. [ [ T U & L NP F. [« (P 9.9
Feb. 23 [..... s [+ R I 13 (6 TN P [ [ T .89 11.5
Feb. 23 |..... s [s T U dO v s (S P 4----| 11.8
feb. 23 |..... s [ [ (S T S doooooooaii|eaoaat 11.8
Feb. 23 (..... 3 1 I 5 LG TN ¢ (P P, 11.2
1903.
May 20 | W. D. Smith..... Ludy canal _._..... At heading. ......l...... 60
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Miscellaneous discharge measurements in Colorado River drainage basin in 1908 and 1904—

Continued.
Date. Hydrographer. Stream. Locality. h(;?ggt. chl?;,irsée.
1903. Feet. | Sec.ft.
June 5 | W.D.Smith..... Ludy canal ........ At heading. .. ... |...... 79
June 23 ... 3 15 SR 5 LS PR Ao 38
July 21 j..... do ool i [ S P [ £ Y S 71
Sept. 11 |..... 12 1 YR . do e (6 15 YN PN 63
Oct. 9 |..... do e [ (s TP N s [ S RN 25
Oct. 24 ..... do oi]eaas do oo 15 1 YD PN 66
Nov. 20 |..... do .ol .. [ 1 Y s 15 Y I, 24
Dec. 7 |..... [+ 1o S P do oooveii]ea. & 1 N SN 37
Deec. 21 |..... [« [ SR I [ (s SO S s [ SN DU 14
1904,
May 8 | W.D. Smith..... Ludy canal ........ At heading. ... ...|[... ... 50
May 24 |..... (s £ R Ao o & 15 T 59
June 4 |..... (3 1 S N [ [ SN P [ (s Y NN 158
June 16 |..... 14 [0 T I 1S 1 Y F, s (o VN PN 92
July 27 |..... do ..ol fee... & 1 NN SR s [ Y AN 185
1903.
June 5| W.D.Smith_.__. Farmers’ canal..... At heading......_|...... 25
June 23 |..... do .......... U s (s SO BUIR I s [» Y ceee..| 38
1904.
May 8| W.D.Smith..... Farmers’ canal. ... At heading......_|...... 63
May 24 |..... [0 L I [ 15 T RO 13 13 T PO, 97
June 4 |..... 15 1 R, P [\ [ P I 1 TN M 56
June 16 [..... 11 N P, 13 15 S B 14 [y T P 35
July 27 |._... do .. s 15 SRR P 15 13 T (R, 47
Aug. 9| S. M. Smith..__.|..... [ U S N & 1o SN PSP 70
1903.
June 20 | W. D. Smith..... Rose flume ....._.. At Rose ranche .| 0.96 | 10
June 20 |._... 11 YN R do el 5 1 P .91 8.5
June 20 |..... [ ¥ S P do oo [ 1o Y, .86 8
June 20 |..... do ool [ 15 Y [ I S, 97 10
Oct. 1 |..... & E P I {5 1 S do oo, .68 7
Oct.  11..... [ 1o S & (OO R, [ 0 S, .68 7
1904,
Aug. 4| W.D.Smith..... Imperial canal ... .. At junction witk [...... 309
Carter River,
Mexico.
Aug. 3 |..... 1 Lo RO Main channel, Im- | Below Bests’ |...... 525

perial canal.

camp, Mexico.

aThese measurements were made to rate fiume for ascertaining duty of water on 12-acre alfalfa field.
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Miscelloueous discharge measurementsin Colorado River drainage basin in 1903 and 1904—

Continued.
Date H : Gage Dis-
3 ydrographer. Stream. Loeality. height.|charge.
1904. Feet. | Sec. ft.
Aug. 3| W.D.Smith..... Padrone River di- | At Bests’ camp, |...... 609
version (waste Mexico.
from Imperial
canal).
QOct. 12 { 8. M. Smith ..... New River......... At Calexico, Cil..(...... 154
Nov. 2| W.V.Hardyand |..... 3 (Y ¢ 1 PN P 52
S. M. Smith.
Nov. 10 | S. M. Smith..._..|..... s 1 R U Ao 28
Nov. 17 | W. V. Hardy ....|..... (5 (s Y 15 [, JA S, 24
Nov. 23 |..... do oo, do s [ (s T NN 20
Dee. 1 ..... [ s YO P 13 1 Y PP i (S T M 18.6
Dec. 7 |..... [ ( T D s (s QR D [ 0 N PPN 16.7
Dec. 14 |..... do ool i1 N IO T RO 22
Dec. 21 _.... do ool [ 1 R N ' 1 TR DU 10.2

Creeks and canals in northeastern Utah.

Mean | .

Date. |Hydrographer. Stream, Locality. Width, é;‘;‘ilogf‘ logﬁy. h(;iagglft. clgi;e.
1904. Feet, |Sq. feel.| Ft.p.s.| Feet, | Sec.ft.
Mar. 15 | H. 8. Reed....| Pole Creek...... Above mouth ..| 12 6.75| 110 |........ 7.4

May 27 17 18,5 3,41 oainn.- 63

Aug, 29 12 8.1 .19 |. . 9.7

May 24 |.....do........ Dry Fork 29 50 6,16 |....o..- 308

July 14 |..... do........| DryGuleh Creek|..... [ [s S, 5.5 2 90 el 1.8

July 14 |..... do........ Government ca- | Below head- 6.5 4.6 1.91 ....... 8.7
nal below post. gate.

. May 27 |..... [s (VA Farm Creek..... Above mouth... 6.5 4.8 3.51 |oeonenn 15

May 16 |..... do.cen.... Stream at lakee | West Fork of 12.5 ] 12 3.09 37
(tributary). Lake Creek.

June 29 |..... A0 <veneennfennns L YOO A A0 .eennnng.| 12 9 281 |eeuuenns 21

June 28 |..... A0 eu.n.... Lake Creek ..... Below junction.| 72 140 5,06 1.75| 708

e This creek has good slope and could be used for waterpower.
GREAT BASIN DRAINAGE.

The Great Basin comprises an immense area of inter‘or drainage in
which the streams do not discharge into the ocean. This area is not
one single drainage basin, but rather consists of a number of basins,
some of which are connected while others are closed; tte outer bound-
ary of all, however, is at such an elevation that the region as a whole
has no outlet. The Great Basin includes almost all of Nevada, western
Utah, and contiguous parts of Idaho, Oregon, and California. It is
rudely triangular in outline, resembling an isosceles trirngle, the apex
of the longer dimension extending almost to the Gulf of California.



HINDERLIDER, SWENDSEN,]  GREAT BASIN DRAINAGE. 983

This inclosed area is approximately 800 miles long from no»th to south,
500 miles broad in the widest part, and it has been estimated to include
208,500 square miles. The Great Basin is bordered on the west by
the Sierra Nevada, on the north by the Columbia plateaus. and on the
east by the Rocky Mountains and the Golorado plateaus. The southern
extremity lies in the little-known area west of Colorado River and
north of the Gulf of California.

Topographically this interior drainage area in general is character-
ized by isolated narrow mountain ranges trending north and south,
which are separated by broad valleys. In altitude the Great Basin
varies considerably. The valleys in the southern part are low, Death
Valley being below sea level, while in the north the valleys have a
general elevation of from 4,000 to 5,000 feet. The intervening high-
lands often rise several thousand feet above their bases, end some of
the peaks of the bordering mountains attain elevations of 13,000 feet.

Upper branches of the intermontane valleys extend into the interior
ranges as narrow drainage ways that are dry during most of the year,
while the drainage from the bigh mountains on the east and west
borders of the Great Basin passes through deep canyons into the broad
valleys, where the perennial streams maintain lakes. Among these
are Great Salt, Utah, and Sevier lakes in the easterr part, and
Pyramid, Winnemucca, Honey, Walker, Mono, and Owens lakes in
the western part of the Great Basin. With the exception of Utah
Lake, which discharges by Jordan River into Great Salt Lake, the
character of the others, in consequence of the concentration of salts
due to evaporation, is saline. Shallow, temporary bodies of water
accumulate in some of the broad intermontane valleys during the wet
season, but completely evaporate during the summer, leaving broad,
muddy plains called playas. Bear Lake, in the mountnins of the
eastern border, and Lake Tahoe, in the Sierras, near the western
border of the basin, are large bodies of fresh water that drain, respec-
tively, to Great Salt and Pyramid lakes.

Geologically the Great Basin is well known as the type region of
the *“ Basin Range structure.” Many of the isolated narrow mountain
ranges that trend north and south are steep on one side, exposing
cross sections of the rocks, and sloping on the other, conforming with
the dip of the strata. These ranges have been uplifted by movements
of the earth’s crust, whereby it has been broken into tilted blocks.
The greatest displacements of the Great Basin are assdciated with its
eastern and western borders, the Wasatch Mountains and Sierra
Nevada having been uplifted many thousand feet. The mountains of
the Great Basin are commonly composed of Paleozoic strata, often
modified by vulcanism, and the products of weathering and disintegra-
tion of these rocks have accumulated in the broad intervening valleys,
which are strewn to great depths with unconsolidated débris.

~
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The climate of the Great Basin is extremely arid, and excepting the
few favored spots where irrization flourishes, the region in general is
desert. Over the larger pat of the area the annual precipitation is
less than 10 inches, the main amount occurring as snowfall en the high
mountains. Temperature varies considerahly consequert to the large
extent of the area and to the differences in elevation. Over most of
the region the heat of summer days is intense, but the diurnal varia-
tion is considerable. Evaporation is enormous. From the surface of
water in the vicinity of Salt Lake City it ha been found to amount to
about 60 inches a year, and over the larger p.rt of the Great Basin is
considerably greater, amounting in places possibly to 159 inches.

An arid climate, however, has not always prevailzd in this region.
In late geologic time (early Quarternary) the bordering high moun-
tains supported glaciers, and enormous lakes (the old shore lines of
which are now plainly marked on the sides of many valleys) accumu-
lated in the Great Basin. The two largest of these lakes have been
named after early explorers. Lake Bonneville occupied a consider-
able part of western Utah, its shrunken remmants being represented -
by Sevier, Utal, and Great Salt lakes; and Lake Lahontan covered an
immense area in western Nevada.

The chief rivers of the Great Basin rise in the mountains, which
form its eastern and western borders, and receive their principal sup-
ply from melting snow. The nature of the discharge is characteristic,
the maximum commonly occurs in late spring or early summer, after
which the flow decreases to a minimum during the winter months.
Upon leaviny the mountains little or no increment is added to the
streams. In the broad, waste-filled valleys they diminish in size, due
to evaporation and seepage, and often entirely cease to flow. The
following is a brief description of the chief streams of the Great Busin:

Bear River has its source on the northern slope of the Uinta Moun-
tains in the northeastern part of Utah, and after a circuitous course,
in which it leaves Utah and enters Wyoming, reenters Utah, appears
again in Wyoming, makes a long detour in Idaho, reenters Utah, and
tinally discharges its waters into Great Salt Lake. Considerable
irrigation is practiced on certain portions of the river. Logan River
joins it in Cache Valley, Utah.

Weber River rises in the high country east of the Wasatch Moun-
tains. Passing through that range, it appears in the pl~ins region in
the vicinity of Ogden, where, after receiving the water of Ogden
River, it discharges into Great Salt Lake. There are a number of
good reservoir sites on its upper tributaries, some of which recently
have been utilized. ’

City, Parleys, Emigration, Mill, and Big and Little Cottonwood
creeks enter Salt Lake Valley from the Wasatch Mountains and are
tributary to Jordan River. Their watersheds are small, but the creeks



HINDERLIDUR, SWONPSEN.]  GREAT BASIN DRAINAGE. 235

in the mountain courses maintain perennial flows. On raching the
main valley they are extensively used for irrigation, and the first three
furnish the chief water supply for Salt Lake City.

American Fork and Hobble creeks are small streams, tributary to
Utah Lake, and Spanish Fork River; next after Provo River, is the
most important feeder of Utah Lake.

Provo River rises on the western slope of the Uinta Mountains and
after receiving a number of tributaries enters what is known as Heber
Valley, where considerable irrigation is practiced. After crossing
this valley it passes through the Wasatch Mountains in a picturesque
canyon, and finally enters Utah Valley, where its summer flow is com-
pletely diverted for irrigation purposes. Its flood waters discharge
into Utah Lake.

Sevier River drains a large area in the southwestern part of Utah.
It flows northerly until it enters Juab County, then makes a'short bend
and flows southwest into Sevier Lake. San Pitch River joins Sevier
River near Gunnison, Utah,

Humboldt River rises in the extreme northeastern part of Nevada,
and flowing across the structural features of the country in a general
westerly and southerly direction, finally enters Humboldt Lake, whence
its waters find their way into the Humboldt Sink. The tributaries
follow the general direction of the » ~untain ranges, and flow either to
the north or to the south. During low stages the water of the riveris
almost wholly diverted. For the future development of the country
recourse must be had to the construction of storage reservoirs, Of its
tributaries the North Fork enters it west of Peko, Nev., ard the South
Fork enters it about 10 miles below Elko, Nev. Pine Creek isa tribu-
tary from the ~outh and joins it near Palisade, Nev. Marys River is
one of its headwater tributaries. ’

Walker Riveris formed by two branches which have their sources
in California, but unite in Nevada. It flows north and then takes a
sharp hend to the southeast, emptying into Walker Lake.

Carson River has its source on the slopes of the Sierrs. Nevada in
eastern California and flowing northward enters the State of Nevada.
The East and West forks unite near Genoa, Nev., in upner Carson
Valley. At Empire, 8 miles east of Carson, it turns to the northeast
and enters a deep canyon, through which it flows for several miles,
emerging into a second smaller valley a short distance above the town
of Dayton. After leaving this valley it passes througl two other
shorter canyons and through one rather large valley befcre entering
lower Carson Valley, or Carson Sink Valley, as it is also known, and
discharges its waters into the Carson Sink.

The Truckee has its source on the slopes of the Sierre. Nevada, in
eastern California, and flows northward, entering Lake Tahoe, which
is at an elevation of 6,225 feet and is the largest hody of fresh water
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im-the United States at this considerable altitude. Tl'o area of the
lake is 193 square miles. Its outlet is at Tahoe, Cal., from which
point Truckee River has a general northward and eastward course,
receiving several important tributaries which contribute to its flow.
It drains into Pyramid and Winnemucca lakes, which have no outlets.
Douner and Prosser creeks are tributaries of Truckee River. Inde-
pendence Creek discharges into the Little Truckee, a main branch of
Truckee River, entering it at Boca, Cal. They drain areas of 31, 56,
and 8.5 square miles, respectively, lying to the northwest of Lake
Tahoe, in California.

Susan River has its source in the Sierra Nevada, ir northeastern
California, and flowing eastward discharges into Honey Lake—one of
the land-locked lakes of the Great Basin—of which it is the principal
feeder. A considerable area of land is irrigated from the waters of
the river below the gaging station, and during the last ten or twelve
years several projects have been started for irrigating other extensive
areas by the storage of its waters both above and belcw the town of
Susanville.

BEAR LAKE AT FISHHAVEN, IDAHO.

This station was established October 5, 1903, by W. P. Hardesty.
It is located at Fishhaven, Idaho, on the west shore of Bear Lake,
about 4 miles north of the Idaho-Utah State line. A plain staff gage,
graduated to feet and tenths, is driven vertically into the bed of the
lake 10 feet east of a crib where water from a spring rises to the sur-
face. The gage is protected by 2 by 4 inch stakes driven on either
side. The spring melts the ice before the regular spring bhreak-up,
and the shore at this point is comparatively free from the effects of
the ice breaking up, while only a few hundred feet away the ice is
piled up in great grinding masses during the breaking-up seasomn.
The gage is located on land used as a summer resort, owned by G. C.
Gray, of Montpelier, Idaho, and is immediately south of the summer
resort known as ‘“ Nelson’s camp.” The gage is read by John L. Nelson
when the surface of the lake is calm. An extreme high-water mark
pointed out by the observer, who has lived here thirty-three years,
indicates that twenty or thirty years ago the surface of the lake was
at approximately gage height 6.5 feet. A more definite mark shows a
gage height of 6 feet as occurring twenty years ago. Bench mark
No. 1 is a wooden hub driven flush with the ground, 1 foot south of a
15-inch cottonwood tree, 1 foot east of fence on east side of the county
road, 142 feet north of the gage and about 18° to the west. Its eleva-
tion is 12.19 feet above the zero of the gage. Bench m~rk No. 2 is a
shoulder cut on an above-ground root of a 20-inch cottonwood tree 2
feet southeast of the southeast corner of the porch of house on the
summer resort grounds. It bears 81° west 93 feet south of the gage
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rod. Its elevation is 7.13 feet above the zero of the gage. By
readings on the lake surface here and at the north end of the lake,
October 5, 1903, the elevation of the zero of the gage was found to be
12.26 by the datum used on canal surveys, etc., during 1903. This
- elevation is probably correct to within 0.05 foot. The elevation above

ses level is approximately 6,000 feet.'" Shpassscr
The observations at this station during 1904 have been made viiier
the direction of G. L. Swendsen, district engineer. Rl

Rl

Mean daily gage height, in feet, of Bear Lake at Fishhaven, Idaho, for 1908. r»

s
Day. Oct. Nov. Dec. Day. Oct. Nov. | Dec.

Mean daily gage height, in feet, of Bear Lake at Fishhaven, Idaho, for 1904.

Day. Aug. | Sept. | Oct. | Nov. | Dec. Day. Aug. | Sept.| Oct. | Nov. | Dec.

2.45
2.45
2.42
2,40
2.40
L[ 2.40
2.40
2.40
.| 2.40
.| 2.40
.| 2.40
2.40
2.40
. 2.40
.| 2.35

2.35 | 2.00 |.
2.35 | 2.00
2.30 § 2.00
2,30 | 2.00
2.30 | 2.00
2.30 | 2.00
2.30 | 2.00
2.80 | 2,00
4225 [l
2.25 |......
2.25 {......
2,25 |.vuue-
2,25 |l
2,20 {......
2.20 {......
2.20 |......

TET mea—
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BEAR RIVER AT DINGLE, IDAHO.

This station was established May 9, 1903, by G. L. Swendsen. It is
located in the cut made by the Oregon Short Line Railroad, one-fourth
mile east of the railroad station at Dingle. The station is 250 feet
south of the railroad track. The original gage was a vertical wooden
rod bolted to an iron rod which was driven into the bed of the stream.
It was replaced April 15, 1904, by a new vertical gags graduated, to
feet and tenths, from 2.5 feet to 10 feet. The zero of the new gage is
at the same elevation as that of the old gage, which is 6,015.3 feet
above the datum of the Oregon Short Line Railroad levels and 56.54
feet above the datum of the survey for the Bear Lake reservoir project
made during the summer of 1903. The gage is read once each day by
M. K. Hopkins. Discharge measurements are made by means of a
cable and car. The cable has a total span of 151 feet. The initial
point for soundings is the zero mark, 8 feet from the end of the cable
at the north bank. The channel is straight for 400 feet above and
below the station. The velocity is moderate at ordinary stages and is
well distributed. Both banks are high, not liable to overflow, and
cleared of everything except some small brush. The bed of the stream
is composed of gravel, and there is hut one channel at all stages.
Bench mark No. 1 is a United States Geological Survey standard iron
bench-mark post, bearing N. 33° 15’ E. 37 feet from the north end of
the cable. Its elevation is 15.59 feet ahove the zern of the gage.
Bench mark No. 2 is the top of the south post of the cable. Its eleva-
tion is 18.04 feet above the zero of the gage. Bench mark No. 3 is the
top of a 4-foot stick of timber planted 2.7 feet in the ground. Its
elevation is 18.42 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Bear River at Dingle, Idaho, in 1904.

Date. Hydrographer. SAerc*i?ng ‘ vel‘;ltf?i?y. h(éiaggk?t. Discharge.

Square feet. | Ft. per see. Feety Second-fqet.
March3ae._.__. W. P. Hardesty...... 522 +2.01 6.50 1,051
April 13 .. .| ... do oo 340 2.64 5.28 898
May 8......... C. Tanner ........... 518 3.89 6.73 2,013
June 7 _....... H. S. Kleinschmidt .. 572 4.63 7.40 2,650
June 28 ___.__.|._.... do ceiea.. 435 3.21 6. 04 1,396
August 10 ... C. Tanner ........... 191 1.41 3.90 21
November 7 ... W.Swendsen ..._.... 194 1.39 3.95 270
December 205 .| C. Tanner ........... 149 1.65 3.93 246

aRiver frozen at gage. b Stream nearly frozen over.
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Meun daily gage height, in feet, of Bear River at Dingle, Idaho, for 1904.

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

.[a3.60 | 4.10| 6.40 | 5.40| 6.00 | 7.90| 5.60| 4.15| 4.00 ) 3.90 | 400 | 4.20
3,70} 4.10| 6.50 4.90| 6.00] 7.90| 5.60 | 4.10| 400| 3.85| 4.00 4.00

B 3.70| 4.10| 7.00| 4.90| 6.10| 7.95| 5.50| 4.00| 4.00| 3.85 | 4.00 4.00
doviiiiin 3.80| 4.20| 6.60| 4.70 | 6.20 | 8.00| 5.50| 400 | 4.00 | 3.80, 4.00| 4.50
B \3.80 | 4.20| 6.30| 4.80| 6.80| 7.90| 550 | 4.00| 4.00 | 3.80| 4.00| 4.10
3.80 ) 4.20 5.80 | 490, 6.50 | 7.60| 5.50| 4.00| 4.00| 3.80 | 4.00| 4.60
3.80 ) 4.20| 5.40| 5.10| 6.70 | 7.40 | 5.50 | 3.95 | 4.00 |....... 3.95| 4.30

3.90 | 4.20 b5.50 | 5.20| 6.80 | 7.30| 5.40 | 3.90| 4.00| 3.85 | 3.95  3.90
3.80| 4.20| 4.90. 5.10| 6.60| 7.20| 5.40| 3.90 | 4.00 | 3.90| 3.9 4.20
3.90 | 4.20| 5.10| 5.10] 6.60 | 7.10| 5.30| 3.90| 3.95] 3.90 | 3,95| 3.90
3.90 | 4.20| 5.20| 5.10| 6.60| 7.00| 5.20| 3.90| 3.90| 3.90) 3.90 | 4.10
3.90| 4.20| 5.8 | 5.20| 6.60| 6.90| 5.15| 3.90| 3.90 | 4.00) 3,90 | 4.20
3.90| 420 5.50 b5.40| 6,60 | 6,85 | 5.10| 410 | 3.90 | 4.00| 4.00| 4.10
4.00 | 4,20, 530, 550| 6.60; 6.70 | 510, 4.10| 3.90; 4.00 | 4,10, 3.90
4.00 | 4.20| 500 58| 6.70| 6.60 | 500, 3.90| 3.90 |....... 3.60 | 3.90
400 4.20( 5.20| 6.00, 6.90 6.60, 500 | 3.90, 3.90| 400, 4.30| 3.90
4.00| 4.20| 4.90| 6.10| 6.95 | 6.80 | 4.90| 4.00| 3.90| 4.00} 4.50 | 4.30
4.00 | 4.20| 4.80| 6.00! 7.00| 6.8 | 4.80 | 4,00 | 3.90| 4.00| 4.00 | 4.10
4.00 | 420 4.90| 590 7.20| 6.8 | 475 | 4.00 | 3.90 | 4.00 | 4.00 | 3.90
4.00 | 420 490| 590| 7.30| 6.70 | 4.70| 4.00 | 3.90| 4.00| 3.80 | 4.10
4.00 | 4.20| 500 590 7.40| 6.60 | 4.70| 4.00| 3.90| 4.00| 3.80 | 4.00
4.00 | 420 520| 595| 7.50| 6.60 | 450 4.10| 3.90| 4.00| 4.30| 3.90
4,00 440! 5.40| 5,90 7.70| 6.65| 4.40| 4.10| 3.90| 4.00| 4.40| 4.10
4.00 | 4.40| 5.60| 580 7.75] 6.50 | 4.40| 4.20| 3.90 [ 4.00| 4.80| 3.90
4,00 | 4.40|....... 570 | 7.80| 6.40 | 4.35| 4.40} 3.90 | 4.00 | 4.30 | 4.00
4.00 | 4.60; 5.20| 5.70| 7.90| 6.20 | 4.30| 4.20 3.90| 4.0 4.60 | 4.00
4.00 | 4.80| 5.10| 580 | 800 | 6.20| 4.25| 4.10| 3.90} 4.00 | 400 |b4.30
4.00 | 570 | 4.80 | 590 | 800 6.05, 4.30| 4.00) 3.90| 4.00| 4.20| 5.40
4,00 6.756| 4.70 | 5.90| 7.90| 590 | 4.20| 4.00| 3.90| 4.€%) 4.40) 5.20
4.10 |....... 470 | 6.00 | 7.90 | 5.756 | 4.20 |....... 3.90 | 4.€0} 4.40| 5.30
410 [....... 5.00 [....... 7.90 |....... 4.20 | 4.00 |....... .00 | ..., 4.70

aRiver frozen from Jan. 1 to Mar. 7. Gage read to surface of ice. Above gage heights have been
corrected for ice conditions before applying the rating table.

b Gage heigbts December 27-81 are too high owing to ice conditions. Have been corrected to 4.0
feet in getting discharge.



240

STREAM MEASUREMENTS IN 1904, PART X.

[No. 133.

Rating table for Bear River at Dingle, Idaho, from January 1 to December 31, 1904.

hg&‘ft. Discharge. h(g?gg:t. Discharge. h(e;?ggkft. Discharge. hGe?*;vgl?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Freet. Second-feet. Feet. Second-feet.
3.10 60 +4.20 370 5.30 895 6 40 1,730
3.20 75 +.30 410 5.40 955 6 60 1,910
3.30 90 4. 40 455 5.50 1, 020 6 80 2,090
3.40 110 4.50 495 5. 60 1, 085 7.00 2,275
3.50 135 4. 60 540 5.70 1,155 7.20 2, 455
3.60 160 4. 70 590 .|| 5.80 1,230 7.40 2,635
3.70 190 4. 80 635 5.90 1, 300 7.60 2,815
3. 80 225 4. 90 685 6.00 1,37 7.80 2, 995
3.90 260 5. 00 740 6.10 1,460 8 00 3,175
4.00 295 5.10 790 6. 20 1, 550

4.10 330 5. 20 840 6.30 1,640

The above table is applicable only for open-channel conditions. It is based upon

9 discharge measurements made during 1903 and 1904.

gage heights 3.50 feet and 7.40 feet.

It is well defined between
The table has been extended beyond these

limits. Above gage height 6.10 feet the rating curve is a tangent, the difference being

90 per tenth.

Estimated monthly discharge of Bear River at Dingle, Idaho, for 1904.

Discharge in second-fee*.
Month. acretost,
Maximum. | Minimum. N ean,

January - ..o iiiciiiaaia.. 110 60 87.3 5, 368
February . .oooooooii i 590 110 215 12, 370
March. ... ... . ...... 1, 230 590 854 52,510
April. ... 1, 460 590 | 1,059 63, 020
MAY - e 3,175 | 1,375 | 2,302 141, 500
June ...l 3,175 1,190 | 2,177 129, 500
July . ol 1,085 370 711 43, 730
August ... iiiiiaia.. 455 260 305 18, 750
September. ... ... ... ....... 295 260 271 16,130
October. . oot 295 225 277 17,030
November ... . ..o, 635 160 339 20,170
December . . oo 540 260 322 19, 800

The year . ..o 3,176 60 743 539, 900
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BEAR RIVER NEAR PRESTON, IDAHO.

This station, established October 11, 1889, is about 6 miles from
Preston, Idaho, and 10 miles north of the Utah-Idaho boundary line.
The station is of considerahle importance from the fact that its loca-
tion is near the Utah-Idaho line, and the measurements there will indi-
cate the volume of water that passes from Idaho into Utah. During
1901 a large canal was completed, appropriating the waters of Bear
River about 8 miles below Soda Springs in sufficient quantity to irri-
gate about 35,000 acres of very fine land in that locality. The origi-
nal gage consisted of a vertical board nailed to a pile of the highway
bridge. This was carried away June 30, 1899, but was replaced on
August 4 by a wire gage. It is read by J. A. Nelson. Discharge
measurements are made by means of a cable and car. The initial
point for soundings is the post over which the cable passes on the
right bank. The channel is straight for 250 feet above and below
the station. Both banks are high, clean, and not liable to overflow.
The bed of the stream is smooth, and there is but one cheunnel at low
water. The bench mark for the readings of 1903 is that of the old
gage, which is a nail in the southeast corner of a house near the gage,
about 1.5 feet from the ground and 10.95 feet above gage datum.
Because of some difficulty in maintaining the wire gage, a temporary
gage was nailed to the pile of the highway bridge above the station.
The readings of this gage have been reduced to the same datum as the
wire gage. On October 31, 1903, a new gage was nailed to a pile
on the highway bridge above the station. Its elevation is 10.80 feet
below the old bench mark, therefore the gage heights from November 1
to December 31, 1903, have been increased 0.15 foot.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Bear River near Preston, Idaho, in 1904.

Date. Hydrographer. ;z’;‘i"agf v glfg(?iltly. hg?g e. Discharge.
Squave feet. | Ft. per sec. Feet, Second-feet.
May 7......... W. Swendsen......_. 1,182 4.08 | 4.65 4,757
June9.. .. .....|..... [ U R 1,013 4.42 4.70 4,448
July 6......... W.D.Beers.......... 571 2.60 2. 58 1,482
November 5 ...| W. Swendsen ........ 374 1.92 1.56 718
December 18...| C. Tanner . .......... 391 1.58 1.60 733

IRR 133—056——16
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Mean daily gage height, in feet, of Bear River near Prestor, Idaho, for 1904.

Day.

Jan.a | Feb.a

1.25
1.25
1.25
1.25
1.25
1.25
1.25
L.25
1.25
1.25
1.25
1.25
1.26
1.25
1.25
1.25
1.25

1.35

L35
1.35
1.3
1.35
1.35
1.35
1.35

1.
1.
1.
1.
1.
1.
1
1.
1.
1.
1.
1.
1
1.
1.
L
1.
1.
1
1
1.
1.
2.
1.
2,
2
2.1
2.
2

oL e [V Qo W oW W W w
FEELEEEEEREREEEEEEEER
O O N O A U S

55

.
=)

05

Mar.

1.90
- 1.8

2.05
2,20
2,55
2.55
2.85
2.85
2.87
2.85
2,35
.35
.35
55
.55
55
70
05
20
90
&7
85
85
85
85
85

(2

S
&

2,85

Apr. | May.
2.70 | 3.75
2.70 | 3.75
2.75 | 3.87
2,80 | 4.20
28| 4.20
2,95 4.95
2.95 | 4.25
2,95 | 427
2.97 | 4.30
3.20 | 4.30
3.35 | 4.30
3.50 | 4.30
3.70 | 430
3.90 | 4.35
1.12 | 4.35
416 ) 4.35
4.16 | 4.35
415 436
4.10 | 4.40
4.16 | 4.45
4,20 4.45
415 | 457
4,15 | 462
4.07 | 4.67
3.95( 4.72
2.87| 4.7
3.85( 4.77
3.85 | 4.82
3.80 | 4.85
3.75 ] 4.92
....... 4.95

June. | July. | Aug. | Sept. \ Oct.
14,95 2,90 | 1.15| 140 1.35
4.95| 2270 | 1.15| 140 1.35
500 | 2.52| 1,15 | 1.37 | 1.37
4.95 ] 2,471 1.10| 1.35] 1.40
4.95 1 2,45 1.10 | 1.85 | 1..40
4,90 2.45( 1.05] 1.35| 1.40
4.90 | 2.40 | 1.05| 1.835| 1.40
4,72 2.35 ] 1.00| 1.30; 1.40
4. 235 L.00} 1.807 1.40
4,57 | 2.32 95| 1.30 | 1.40
4.52 | 2.32 .95 1.3 1.40
4.47 | 2.27 .95 125 1.45
4,40, 2.25 95 125 1.4H
4,201 2.25 .95 1.2 | 1.45
4,10 | 2.15 .95 125 1.45
3.9 | 2.15 .9 | 1.25| 1.55
3.87| 2,07, 1.00| 1.25 6 1.60
3.80| 2,00 1.15| 125 1.60
3.72| 1L.92| 1.15| 1.25| 1.60
3.66| 1.85| 115 | 1.25| 1.60
8571 1.77 | 1.15| 1.25| 1.60
3.55 | 1.67| 1.15| 1.25| 1.60
3.65 | 1.62| 1.15| 1.25; 1.60
3.55 | 155 | 125 | L25| 1.60
3.47 | 1.47| 1.30 | 1.25| 1.60
3.45| 1.4 | 1.85| 1.25| 1.60
3.0 1.40| 1.35| 1.32| 1.60
3.3 | 1.40| 1.37} 1.35| 1.60
3.27) 1L40| L4 | 1.35| 1.60
3.10| 1.40} 1.45| 1.35| L60

....... 1.40 | 142 |...... 1.60

Nov, | Dec.
1.57 | 1.45
1.55 | 1.45
1.55 1.42
1.55 | 1,45
1.55 | 1.45
1.55 | 1.45
1.55 | 1.45
1.55 | 1.45
1.55 | 1.45
1.5 | 145
L55 1.45
1.55 | 1.45
.65 | 1.45
1.55 | 1.45
L.55 | L45
1.56 | 145
1.55, 1.45
1.50 | 1.55
1.50 | 1.55
1.50 | 1.55
1.45| 1.5
1.45 1.60
1.6 | 1.4
1.45 | 1.45
1L.45 | 1.45
1.45 | 146
1.46 1.45
1.45 ] L45
1.45 | 1,45
14| 1.4

a Gage heights estimated January 1 to February 5, as river was frozen.

Rating table for Bear River near Preston, Idaho, from January 1 to D:cember 31, 1904.

h(giagglft. Discharge. hgﬁggft. Discharge. hg?g%ft. Discharge. hgi?net. Discharge.
Feet. Second-feet. Feet, Second-feet, Fect, Second-feet. Feet. Second-feet,
0.95 483 1.90 905 2.90 1,845 3.90 3,245
1.60 500 2.00 970 3.00 1, 970 4.00 3, 400
1.10 53 2.10 1,040 3.10 2,100 4.10 3, 555
1.20 570 2.20 1,115 3.20 2,236 4,20 3,716
1.30 610 2.30 1,200 3.30 2,370 4.30 3,875
1.40 650 2.40 1,295 3.40 2,510 4. 40 4,035
1.50 695 2.50 1, 395 3.50 2, 650 4. 60 4, 365
1. 60 740 2. 60 1, 500 3. 60 2,795 4.80 4,705
1.70 790 2,70 1,610 3.70 2,945 5.00 5, 050
1.80 845 2.80 1,725 3.80 3,095

The ahove table is applicable only for open-channel conditions.

It is based upon

5 discharge measurements made during 1904. It is not well defined, owing to lack
of sufficient meagurements.
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. Estimated monthly discharge of Bear River neay Preston, Idaho, for 1904.

[Drainage area, 4,500 square miles.]

Discharge in second-feet. Run-off.

Month. ar,lgggeieri. Second-feet | epth in

Maximum. | Minimum. { Mean. pex]"nsi ;&re inches.
January .. .....o... 30 590 608 37,380 0.135 0.156
February . .......... 1, 295 630 765 44, 000 .170 183
March ... ... ...__. 2,235 876 1, 584 97, 400 . 352 . 406
April. oo ool 3,715 1,610 | 2,824 168, 000 .628 . 701

May ... 4,963 3,020 | 4,063 249, 800 . 903 1.04
June ...l 5, 050 2,100 | 3,621 215, 500 . 805 . 898
July ..ol 1,845 650 | 1,041 64,010 .231 . 266
August ... ... 672 483 550 33, 820 .122 L 141
September.......... 650 590 609 36, 240 L1356 . 151
October __.___.__.__ 740 630 697 . 155 .179
November .._........ 727 672 700 . 156 .174
December ........_. : 740 659 680 .151 .174

The year ..... 5, 050 483 | 1,478 | 1,073,000 .329 | .47

BEAR RIVER NEAR COLLINSTON, UTAH.

This station was established July 1, 1889, by Samuel Fortier. Itis
located about 4 miles from the railroad station at Collinston, 2 miles
east of Fielding, Utah, and helow the headworks of the Bear River
canal. The gage is a vertical iron rod graduated to tenths of a foot.
There is also an iron gage fastened in a hole duilled in bed rock for
low-water readings. The gage is read by D. A.]Cannon. Discharge
measurements are now made one-fourth mile ahove the gage from the
bridge carrying the water-supply pipe of the Utah Light and Power
Company. The section is only fair for high-water measurements, but
good for low water. The right hank is high and sloping. The left
bank is a steep cliff about 100 feet high, composed of gravel. The bed
of the stream is solid rock covered with small stones. The hench
mark is a nail in an oak post 20 feet west of the gage and 20 feet north
of the cahle at which discharge measurements were formerly taken.
Its elevation is 7.85 feet above gage datum.

The observations at this station during 1904 have beer made under
the direction of G. L. Swendsen, district engineer.




244 STREAM MEASUREMENTS IN 1904, PART X. [o. 133,
Discharge measurements of Bear River near Collinston, Utah, in 1904.

Date. Hydrographer. si;;etii:)gf. vgggixtly. h%?gﬁt. Discharge.

, Square feet. | Feet per sec. Fect. Second-feet.
January 29 ....| C. Tanner ........... 216 2.92 1.37 802
March 5.._.... W. P. Hardesty...... 434 5. 06 2.70 2, 300
May 10......_. C. Tanner .._...._._. 801 7.72 5.43 6,334
June8......... W. Swendsen........ 700 7.51 5.33 5, 262
July 7......... W.D. Beers......... 418 4. 30 2.57 1,961
August 14.. ... C. Tanner _...._._... 139 1.80 .80 250
December 16. .. ‘ ..... s 1 R, 346 2.57 1. 96 984

Mean daily gage height, in feel, of Bear Rirer near Collinston, Utah, for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.40{ 1.40| 2,70} 3.70 | 4.90 | 550 | 3.10| 0.90 | 1.50 [ 1.60 | 1.80 | 1.90
1.40 | 1.40| 2.70| 3.60 | 5.00 | 5.50 | 3.00 .90 | 1.40| 1.60| 1.80 | 1.90
1.50 | 1.40 | 2.70 | 3.50 | 5.00| 5.50 | 2.90 .90 | 1.30| 1.50| 1.80| 1.90
1.50 | 1.50 | 2.70 | 3.50| 5.00| 5.60| 2.70 .90} 1.30| 1.50 | 1.90 1.95
1.50 | 1.50 | 2.70 | 3.40 | 5.30| 5.60 | 2.60 .90 | 1.20{ 1.50) 1.90} 1.60
1.50 | 1.50 [ 2.80 | 3.40 | 5.40 | 5.50 | 2,60 .90 | 1L.20] 1.50 | 1.90| 1.60
1.50 | 1.50 | 2.90 | 3.50 [ 5.30 | 5.50 | 2.50 .80 | 1.10{ 1.50 | 1.90 | 1.60
1.50 | 1.50 | 3.20 | 3.50| 5.50 | 5.40 | 2.50 .80 | 1.10| 1.50 | 1.90| 1.80
L50| 1.50| 3.90 | 3.40| 5.30 | 5.30| 2.50 .80 | 1.00| 1.60 | 1.80 | 1.90
1.40 | 1.50) 4,10 | 3.50 | 5.30 | 5.20 | 2.40 .80 110 1.60] 1.80] 1.90
1.30 | 1.40 | 3.90 | 3.60 | 5.30| 5.10 | 2.30 .80 | 110§ 1.70} 1.80| 1.90
1.40} 1.40| 3.40 } 3.90  5.40| 5,10 2.20 .80 ; 1.00| 1.70: 1.90 | 1.90
1.40 | 1.50 | 3.20 | 4.20 | 5.50| 5.00| 2.10 .80 | 1.00| 1.70| 1.90 | 1.90
1.40 | 1.60| 3.00 | 4.30 | 5.40] 4.90| 2.00 .80 | 1.10| 1.80| 1.90| 1.90
1.40| 1.60| 3.00 | 4.50( 5.50| 4.80! 1.90 .80 | 1.20| 1.70( 1.80 | 1.80
1.40| 1.60 | 3.00 | 4.80| 5.60| 4.70 | 1.80 .80 | 1.20] 1.80| 1.80 | 1.90
1.50 | 1.80 | 3.10 ( 5.00( 5.60{ 4.50 | 1.70 .80 [ 1.80( 1L.80 | 1.90 | 1.90
1.40| 1.90 3.10 | 5,10 | b5.60 | 4.40| 1.70 .90 1.20 1.%0| 1.90; 1.8
1.40 | 1.80| 3.50| 5.00| 550 | 430| 1.70 | 1.10| 1.30( 1,90} 1.90| 1.90
1.40 [ .70 3.90] 5.10) 550 4.20, 1.60} 1.20| 1.30] 1.90| 1.90| 1.90
1.40 | 1.50{ -4.10| 5.20| 550 | 4.10| 1.60 | 1.10| 1.30 | 1.90{ 1.90| 2.00
1.40 | 1.80 ) 4,00 | 540 | 550 | 4.00| 1.40| 1.00 | 1.30 | 1.90 | 1.8 | 2.00
1.40| 2.90| 3.70 | 530 | 560 | 3.90| 1.30| 1.00| 1.30 | 1.90 | 1.80 ( 2,00
1.40]| 400} 3.70| 520 | 560 | 3.80| 1.20) 1.10} 1.40| 1.90| 1.80| 2.00

25 i +1.40 | 4.20( 3.70| 520 | 5.70| 3.80 | 1.10 | 1.20| 1.40| 1.90| 1.80| 2.00
1.30 | 4.20| 3.50 | 510| 570 | 3.60 | 1.20| 1.30| 1.50 | 1.90| 1.80 2.00
1.30 | 4.10] 3.30 | 5.00| 570 3.50 | 1.10| 1.40 | 1.50 | 1.90| 1.70 | 2.00
1.30| 3.40| 3.40| 4.90( 570 | 3.40| 1.00| 1.40| 1.50 | 1.80 | 1.80 1,90
1.40{ 2,90 3.60| 500| 5.60| 3.20 .90 | 1.50{ 1.60 | 1.90| 1,90 1.90
1.40 fouennnn 3,80 | 5.00) 550 3.20 .90 [ 1.60| 1.60 | 1.80| 1.90! 1.90
1.40 |....... 3.80 |....... 5,50 |.e..... .90 | 1.50 |....... 1.80 |....... 1.90
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Rating table for Bear River near Collinston, Ukah, from January 1 to December 31, 1904.

hg?gg{ft. Discharge. h(e}iaggtft, Discharge. || eGi‘ga +.. | Discharge. hgiagglft. Discharge.
Feet. Second-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
0. 80 270 2.10 1,330 3.40 3, 260 4.70 5,200
.90 300 2.20 1,470 3.50 3,400 4. 80 5, 350
1.00 340 2.30 1,610 3. 60 3, 650 4. 90 5, 500
1.10 390 2. 40 1,750 3.70 3,700 5.00 5, 650
1.20 450 2.50 1,900 3. 80 3, 850 5.10 5, 800
1.30 520 | 2.60 2,050 || 3.90 4,000 | 5.20 5,950
1. 40 600 2.70 2, 200 4. 00 4,150 5.3C 6,100
1.50 680 2. 80 2,350 4.10 4, 300 5.4C 6, 2560 .
1.60 760 2.90 2, 500 4. 20 4,450 5. 5C 6,400
1.7 860 3.00 2, 650 4. 30 4, 600 5. 6( 6, 550
1.80 970 3.10 2, 800 4.40 4, 750 5.7C 6, 700
1.90 1,080 3.20 2, 950 +. 50 4,900
2.00 1, 200 3.30 ] 3,100 4. 60 5, 050

The above table is applicable only for open-channel conditions.
6 discharge measurements made during 1904.

conditions

at station

It is based upon
It is not well defined owing to poor

Estimated monthly discharge of Bear River near Collinston, Utah, for 1904.

[Drainage area, 6,000 square miles.]

Discharge in second-feet. Run-off,

Month. a’.l(‘:gg?fleg;. Secorddeet | pane in

Maximum. | Minimum, | Mean. pel[':?gfue inches.
January ............ 680 520 610 37,510 0.102 0.118
February ........... 4, 450 600 | 1,443 83, 000 . 240 . 269
March.___.......... 4, 300 2,200 | 3,187 196, 000 . 531 .612
April ... ... .. 6, 250 3,260 | 4,740 282, 000 . 790 . 881

May .cocociaiaio. 6, 700 5,500 | 6,303 387, 600 1.06 1.21
June ._............. 6, 550 2,950 | b, 065 300, 800 . 842 . 939
July oooaaiaaaaao. 2, 800 300 | 1,207 74, 220 . 201 .232
August ... ... 760 270 376 23,120 . 063 .073
September. ......... 760 340 514 30,580 . 086 . 096
October ............ 1, 080 680 908 55, 830 . 151 174
November .......... 1, 080 860 | 1,021 60, 750 .170 . 190
December .......... 1, 200 760 | 1,067 65, 610 .178 . 205

The year ..... 6, 700 270 | 2,208 | 1,597,000 . 367 4.99
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LOGAN RIVER NEAR LOGAN, UTAH.

The station on Logan River was established June 1, 1896, about 2
miles east of Logan, Utah. The original equipment consisted of a cable
and car and two gages. One gage was a vertical iron post set in the
bed of the stream, and the other a vertical wooden gage near the ahove.
The bench mark for hoth gages is a stone marked ‘“B. M., 35 ft.”
northwest of the wooden gage. Its elevation is 14.01 feet above gage
datum. The station was discontinued July 18, 1903. It wax reestab-
lished April 18, 1904, along the canyon road, 50 feet below the hridge
over the river at the mouth of the canyon. and 800 feet h=low Hercules
power house. The gage is a steel rod, graduated to fe~t and tenths,
driven into the bed of the stream. The upstream edge is rounded or
drawn to an edge. Obhservations are taken by the Hercules Power
Company. Discharge measurements are made by mecns of a cable
and car. The initial point for soundings is a 4 by 4 inch post set in
the west bank of the river about 3 feet below the cable line. The
channel is straight for 150 feet ahove and 75 feet below the station.
The current is swift. Both banks are high, rocky, and covered with
small brush. The bed of the stream is composed of cement gravel and
bowlders. When the station was reestablished in 1904 the channel
was improved by removing large bowlders and other material, to dis-
tribute the flow throughout the cross section. During the spring flood
new material was deposited, and still remains in a loose state. There
" is but one channel at all stages. The hench mark is a United States
Geological Survey standard metallic plug cemented in a rolid limestone
ledge. Its elevation is 24.85 feet above the zero of the grge, and 4,502
feet above sea level.

The observations at this station during 1904 have heen made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Logan River near Logan, Utah, in 1904.

Date. Hydrographer. sl:z?iln%f. v g&“i?y' Gage height.| Discharge.

Square feet. | FL per sec. Feet. Second-feet.
April 23 __._._. W. Swendsen .___.... 91 4. 62 5.10 422
Aprit 25 . |..__. do _........... 93 4. 42 5. 00 411
May 4. ... .. |..... do oo 111 5.02 5.50 555
Mayb.o.......|..... do ool.. 128 5.22 5.70 665
May9.........]..... do ..., 127 5.32 5.70 673
May 11........]..... do ... 127 5.31 5.70 674
May 17 ... ....|..... do ... 152 6.07 6.20 923
Juned. ... ... |..... do oo, 157 6.43 6.25 1,010
July 3......... W.D. Beers_......... 129 5.71 5.50 736
August15.____. C. Tanner ........... 72 3.41 4.70 244
November 3 ...| W. Swendsen ....__.. 57 3.06 4. 60 173
December 17...[ C. Tanner ...._.._... 50 2.95 4.40 147
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Mean duily gaye height, in feet, of Logun River near Logan, Utah, for 1904.

Day. Apr. | May. | June, | July. | Aug. | Sept. i Oct. Nov. | Dec.
5.5C 6.50 5. 60 14.90 4,60 4,50 4,55 4.45
5,40 6.45 5.60 1.85 4.60 4.60 4.55 4.45
5.50 6,35 5,05 4. 85 4.60 4.60 4.55 4.45
5,50 10 5.55 1. 80 4.60 4.60 4.55 4.45
5.50 35 5.50 4. 50 4. 6 4.60 4.55 4.45
5.50 20 5.50 4.80 4.65 1.60 4.55 4,45
5. 70 15 5.45 4. 80 4.65 4.60 4.55 4,45

10 5.40 4.80
05 5,40 4.80
10 5.35 4.80
15 5.30 4,80

65 1.60 4,55 4,45
65 +4.60 4.55 4,45
65 4.70 4.50 4.48
60 4.60 4.50 445

o

P}

=]
Ssose s

5.90 6.10 5.40 4.80 60 4.60 1.50 4.48
6.00 6.10 5.30 4.80 60 4,60 4.50 4,48
6.00 6.15 5.30 80 50 4,60 4.50 1,48
6.20 G.15 5.20 7 60 4.60 4.50 4,48
6.20 6.20 5.20 60 4.60 4.50 4.48
6.20 6.15 5.20 80 60 4.60 4.55 4.48
6.30 6.20 5.15 75 60 4.60 4.55 4.48

60 | . 4.60 4.56 4,48
60 4.60 4,50 4,48
70 4.60 4.50 4,48
80 4.60 1.45 4.48
&0 4. 60 4.45 4,48
70 4.55 4.55 4.45 4.48
60 4,80 4,5 4.45 4,48
60 4,80 4,55 4,45 4,48

6.30 6.25 5.10
6.40 6.20 5.06
6.40 6.10 5.05
6.40 6.00 5.00
6. 60 6.00 5.00
6,95 5.90 5.00
6. 60 5.80 5.00
6,40 5.80 5.00
6.30 5.70 5.00
6.20 5.70 490

\,
o
B R R e e R e R B R R R

70 4,60 4,65 4,45 4,48

R
3 -1
<

20 e 5,10 6.20 5.75 4. 90 70 4.50 4.55 4.45 4.48
B0 i 5.50 6.40 5. 60 4.90 4.70 4.50 4.55 4.45 4.48
3 PO PN 6.45 ... ... 4,90 4.60 [....o..s 4.55 |oueunnn. 4,18

Ruting table for Logan River near Logan, Ulah, from April 25 to December 31, 1904.

h‘i?gﬁ, Discharge. hﬁingglft. Discharge. h(e;iﬂgglf‘t‘ Discharge. h%?gﬁt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
4. 45 150 4. 85 288 5. 50 577 6. 30 996
4. 50 164 4.90 308 5. 60 625 6. 40 1, 052
4.55 179 1.95 329 5.70 675 6. 50 1, 108
1.60 195 5.00 350 || 5.80 726 6.60 1,164
1. 65 212 5.10 394 5.90 779 6.70 1,222
4. 70 230 5.20 438 6. 00 833 6. 80 1, 280
4.75 249 5.30 483 6.10 887 6.90 1,338
4. 80 268 5.40 529 6.20 941

The above table is applicable only for open-channel conditions. It is based upon
11 discharge measurements made during 1904. It is fairly well defined between gage
heights 4.40 feet and 6.25 feet. The table has been extended beyord these limits.



248 STREAM MEASUREMENTS IN 1904, PART X.

[~o. 133.

Estimated monthly discharge of Logan River near Logan, Utah, for 1904.

Discharge in second-feet.
Month. aore-fot.
Maximum, | Minimum. | Mean.
April 25-30. i e i e e 577 350 424 5,046
JU £ 1, 367 529 878 53, 990
JUNE . e riiii e caaaccieeeeaeeaaan- 1,108 625 876 52,130
JUly c e ceeans 625 308 448 27, 550
ANGUSE - i iieiiaicaaes 308 195 249 15, 310
Septemnber ..o aiiiaaaaa. 288 164 211 12, 560
070 76Y 015 230 164 191 11,740
November. ..o aaaan 179 150 167 9,937
December . .veueennee i ieiiaaaaaaaan 158 150 155 9,531
Theperiod . .ccceon i |iccccieca]icccacaea]aciaaas 197, 800

Mean daily gage height, in feet, of Logun River, Hyde Park, and Smithfield canal, near
Logan, Ulah, for 1904.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept
5.90 5,80 5.40 5.90 B.70 |eevunans
5. 82 5. 80 5.40 5.90 5.70 |.coenoes
5.90 5.90 5,40 5.80 5.70 |eeuen...
5.80 5.90 5,40 5.80 8,70 eaeenan.
5.80 5,80 5, 50 5.90 5.70 [cenennn.
5.90 5.90 5.40 5.80 570 |..ennens
5.80 5.80 5,40 5.0 5.60 |.coeen..
5.80 5.80 5.50 5.00 5,60 f.ooa....
5.70 5.80 5.40 5. €0 5.60 |.cuenn..
5.80 5. 80 5,40 5.00 5.60 |........
5.80 5,70 l.iaans 5.t0 5,60 f........
5.70 5.70 |eevnnn 5, €0 5.0 |eeeennns
5.90 870 ........ b5.¢a 5.50 |........
5.90 5,70 loeeenens 5.84 5,00 fcaennnn.
5. 90 5,70 |..ov.. cof| 8 5.¢0 5.40 |........
5.90 5,70 {..nvvenn
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BLACKSMITH FORK NEAR HYRUM, UTAH.

A gaging station was maintained near the tollgate near Hyrum,
Utah, from July 19, 1900, to December 31, 1902,
' A new station was established May 16, 1904, by W. G. Swendsen.
It is located about 1,000 feet downstream from the tollgate at the
mouth of the canyon, about 800 feet upstream from the city electric
light plant at Hyrum, Utah. A plain staff gage, graduated to feet and
tenths, is driven vertically into the hed of the stream and braced to
the south bank. The gage is read daily by Uriah Benson. Discharge
measurements are made by means of a cable and car. The initial point
for soundings is the support at the south end of the cable. The chan-
nel is straight for 200 feet above and 50 feet below the station. The
current is swift. The right bank for 20 feet back is a low wooded flat,
which is subject to overflow during high water. The right bank is
high and does not overflow. The bed of the stream is composed of
cement, bowlders, and gravel, and is permanent. There is but one
channel at all stages. The depth of the water during high stages is
about 8 feet. Bench mark No. 1 is a United States Geological Survey
metallic plug set in the limestone ledge with cement. Its elevation is
17.875 feet above the zero of the gage. Bench mark No.-2 is the top
of the eyebolt of north cable anchor. Itselevation is 9.57¢ feet above
the zero of the gage.

The observations at this station during 1904 have been made under .
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Blacksmith Fork near Hyrum, Ulah, in 1904.

Date. Hydrographer. sﬁf»f?oﬁf. vel\;roecailt]y, hgiaggi?t. Discharge.

Square feet, | Ft, per sec. Feel. Second-feel.
May 16........ W. Swendsen........ 116 5.05 5.20 578
Juned ... |..... do ..o 73 4.19 4.4 305
July4......... W.D. Beers......... 57 3.34 3.90 191
August15. ... .. C. Tanner _._........ 47 2.89 3.7° 136
November2....| W. Swendsen........ 47 2.59 3.65 122
December 17...| C. Tanner ........_.. 38 2.31 3.58 88
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Day. May. | June, :} July. | Aug. ‘ Sept. Oct. Nov. | Dee.
I

4,35 4.00 3.80 3.80 3.70 3.65 3.60

4.35 3.90 3.80 3.70 3.70 3.65 3.60

4.35 3.90 3.80 3.7 3.70 3.65 3.60

4.40 3.90 3.50 3.70 3.70 3.65 3.60

4.410 3.90 3.80 3.70 3.70 3.65 3.60

4.40 3.90 3.80 3.70 3.70 3.60 3. 60

4,40 3.90 3.80 3.70 3.70 3.60 3.50

4.10 3.90 3.80 3.70 3.7 3.60 3.50

4. 40 3.90 3.80 3.70 3.70 3.60 3.50

4.30 3.90 3.80 3.70 3.70 3.60 3.50

4.20 3.90 3.80 3.70 3.70 3.60 3.50

4.20 3.90 8.80 3.70 3.80 3.60 3.50

1.20 3.90 3.80 3.70 3.80 3.60 3.50

4.20 3.90 3.80 3.70 3.80 3.60 3.50

4.10 3.90 3.80 3.70 3.80 3.60 3.50

110 3.90 3.80 3,70 3.80 3.60 3.50

4.00 3.80 3.80 3.70 3.80 3.60 3.40

4.00 3.80 3.80 3.70 3.70 3.60 3.60

4.10 3.80 3. 80 3.70 3.70 3.60 3.60

L T 5. 50 4.10 3. 80 3. 80 3.70 3.70 3.60 3.60
5,50 4.10 3.80 3.80 3.70 3.70 3.60 3.60
5,90 4.10 3.80 3.80 3.70 3.70 3.60 3.60
5.00 4.10 3.80 4.00 3.70 3.70 3.60 3.60
5. 00 4.10 3. %0 4,00 3.70 3.70 3.60 3.60
4.30 4.00 3.80 4.00 3.70 8,70 3.60 3.50
4.30 4.00 3.80 3.90 3.70 3.70 3.60 3.50
4.30 4.00 3.80 3.90 3.70 3.70 3.60 3.40
4.30 4.00 3.80 3.80 3.70 3.70 3.60 3.40
4,30 4,00 3.80 3.80 3.70 2,70 3. 3.40
4.30 4.00 3. 80 3.80 3.70 3.70 3.60 3.50
4.80 |.oonn..n 3.80 3.80 |.o...... 3.70 |.oeen.n. 3.50

Rating table for Blacksmith Fork near Hyrum, Utah, from May 16 to December 31, 1904.

] 1

ll(é?gglft. Discharge. h(é}iaggt?t. l Discharge. h(e;?gghet. Discharge. Ji h(éiaéghet. Discharge.
Feet. Second-fect. Feel. Second-feet. Feet. Second-feet. Feet. Second-fect.
3. 40 80 4.10 215 4. 80 438 5.50 695
3.50 88 4. 20 244 4. 90 474 5.60 734
3.60 105 || 4.30 273 || 5.00 510 || 5.70 772
3.70 122 4. 40 305 5.10 546 5. 80 810
3.80 140 || 4.50 337 5.20 581 5.90 848
3.90 160 l 4.60 370 5.30 618 6. 00 887
4.00 186 4.70 403 5.40 656

{

The above table is applicable only i@ open-channel conditions.

6 discharge measurements made duaring 1904.

heights 3.50 feet and 5.20 feet.

per tenth.

It is based upon
It is well defined between gage

The table has been extended beyond these limits.
Above gage height 5.30 feet the rating curve is a tangent, the difference being 38+
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Estimated monthly discharge of Blacksmith Fork near Hyrum, Ulah, for 1904.

. Discharge in second-feet.
Month. : sevectect.
Maximum. | Minimum. Mean.
May 16-31 ..o oo.. 848 273 497 15,770
JUNE o e 305 186 238 14, 160
July ....._.... e 186 140 151 9, 285
August o .o 186 140 146 8,977
September.....__. el 140 122 123 7,319
October ..ol 140 122 125 7,686
November ... .o ..., 113 105 106 6, 307
December - .o 105 80 94.1 5, 786
The period - e e 75, 290

BLACKSMITH FORK POWER PLANT RACE NEAR HYRUM, UTAH.

[Blacksmith Fork Aqueduct.]

This station was established May 16, 1904, by W. G. Swendsen. It
is located ahout 600 feet down the canyon road from the tollgate at
mouth of canyon, ahout 200 feet below the head of the cenal or race,
and about 500 feet south of the river station. The gage is aniron rod,
graduated to feet and tenths, driven vertically into the bed of the
stream and hraced to a foot plank. It is read daily by Uriah Benson.
Discharge measurements are made from the foot plank to which the
gage is fastened. The initial point for soundings is a zero mark on
the plank. The channel is straight for 100 feet above and 200 feet
below the station. The current has a velocity of about 3% feet per
second. Both banks are high and composed of fine gravel. The bed
of the stream is composed of fine gravel, and is apparently permanent.
There is but one channel at all stages. Bench mark No. 1 is a point
marked with red paint on a projecting rock of the foundation of rock
house 400 feet northwest of the gage. Itselevation is 8.845 feet above
the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.
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Discharge measurements of Blacksmith Fork power plant race near Hyrum, Utah,in 1904.

Date, Hydrographer, E;;‘;?ﬁ)gf vgllggt]y. h(é?ggtft. Discharge.

Square fect. | Ft. per sce. Feet. Second-feet.
May 16._.._._. W. Swendsen........ 31 2.71 4.80 84
Juned (. . ..., do s 30 2.16 4. 60 63
July 4. ... W.D. Beers......... 25 2.20 4. 45 55
August1s. ... C. Tanner ........... 24 2,52 4.47 59
November 2 ...| W. Swendsen........ 21 2,44 4.35 50
December 17.._| C. Tanner ........... 20 1.96 4.30 40

Mean daily gage height, in feet, of Blacksmith Fork power plant race near Hyrum,
Uiah, for 1904.

Day, May. | June. [ July. | Aug. | Sept. | Oct. | Nov. | Dec.

4.70 4.40 4.50 4.50 4.30 4.30 4.30
4.70 4,40 4.50 4.40 4,30 4.30 4,30
4.70 4.50 4.50 4.40 4.30 4.30 4,30
4.60 4.50 4.50 4.40 4.30 4,30 4.30
4.60 4,50 4.40 4,40 4,30 4.30 4,30
4,60 4,50 4.40 4.40 4.30 4,30 4.30
4. 60 4.50 4.50 4.40 4.30 4.30 4,40
4.60 4.50 4.50 4.40 4.30 4,30 4,40
4,60 4,50 4.50 4,40 4,30 4,30 4.40
4.40 4.50 4,50 4,40 4.30 4.30 4,40
4,60 4,50 4.50 4.40 4,30 4.30 4,40
4,60 4,50 4.50 4,40 4.40 4,30 4.40
4.5 4,50 4.50 4.40 4.40 4,30 4,40
4.50 4,50 4.50 4.40 4.40 4,30 4.40
1,60 4.50 4.50 4,40 4,40 4,30 4.40
4,60 4.50 4.50 4.40 4,40 4.30 4,40
1,50 4,50 4.50 4.40 4.40 4.30 4.30
4,50 4,50 4,50 1,40 4.30 4,30 4,30
4,50 4.50 4.50 4.40 4.30 4.30 4,30
4.50 4,50 4.50 4.40 4,30 4.30 4,30
4,50 4,50 4.50 4,40 4.30 4,30 4.30
4.50 4,50 4.50 4.40 4.30 4.30 4.40
4,50 4. 50 4.50 4,40 4.30 4,30 4.40
4.50 4.50 4,50 4,40 4,30 4.30 4.40
4.40 4.50 4.50 4.40 4.30 4.30 4.40
4.40 4.50 4.50 4,40 4,30 4.30 4.30
4.40 4.50 4.50 4.40 4.30 4.30 1.20
4,40 4,50 4,50 4.40 4,30 4,30 4.30
4.40 4.50 4.50 4.40 4.30 4.30 4,40
4.40 4.50 4.50 4,40 4.30 4,30 4.40
........ 4.50 4.50 foeenaens| 430 Loolll 4,50
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Rating table for Blacksmith Fork power plant race near Hyrum, Ulah, from May 16 to
December 31, 1904.

Gage

Gage
height. 5

Discharge. Gage | pischarge. g Discharge. Gage | pigeharge.
height. height. height.

|
|
Feet, Second-feet. Feet. Second-feet. ‘ Feet. Second.feet. Feet. Second-feet.
4. 30 42 4,50 59 4. 70 76 4. 90 .93

4.40 50 4. 60 68 4.80 85 ar

The ahove table is applicable only for open-channel conditions. It is based upon
6 discharge measurements made during 1904. It is fairly well defined between gage
heights 4.30 and 4.80 feet.

Estimated monthly discharge of Blacksmith Fork power plant race near Hyrum, Utah,

Jor 1904.
Discharge in second-feet.
11
Mo o
Maximum, | Minimum. Mean.
May 16-31 .. . i 93 68 81.0 2,571
JUNE « e 76 50 61.3 3,648
July o, 59 50 58.4 3,591
August ... 59 50 58.4 3,591
September. ... ll.. 59 50 50.3 2,993
October ..o e ieaaanas 50 42 43.5 2,675
November ... ... ..o iieaaann. 42 42 42.0 2, 499
December ... ... 59 33 46. 4 2, 853
The period .. .occe oo eeeecmea et ecacccaeee] aeeeaeans 24, 420

WEBER RIVER NEAR OAKLEY, UTAH.

This station was established October 22, 1904, by W. D. Beers. It
is located 3 miles above Oakley, Utah, above all diversions to the
Kamas prairie region. The station is about 200 feet south of the
wagon road. The gage is' composed of three sections of iron bar
holted in an inclined position to the limestone ledge at the left bank
of the river. It is graduated to read direct to feet and tenths. The
gage is read once each day by John Franson. Discharge measure-
ments are made by means of a cable and car. The initial point for
soundings is the anchor bolt at the left end of the cable. The channel
is straight for 300 feet above, and 250 feet below the station. The
current is very swift. The right bank is a low wooded hottom for
200 feet back and is liable to overflow slightly during very high
water. The right bank is a high brush-covered ledge and is not sub-
ject to overflow. The bed of the stream is composed of coarse gravel
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and cobblestones, which are liable to shift in high floods. There is
but one channel at all stages, excepting a small depression which car-
ries a small amount of water during very high floods. Flood veloci-
ties are very high. and it is necessary to use a suitable meter and a
guy line. The bench mark is a United States Geological Survey bolt
set in the limestone ledge about 0.5 foot from the initial point for
soundings. Its elevation is 14.79 feet above the zero of the gage.

The observations at this station during 1904 have heen made under
the direction of G. L. Swendsen, district engineer.

Discharge meusurements of Weber River near Oakley, Utah, in 1904.

i
Date. | Hydrographer. S‘gf;‘: flf vé\{lr;)(?irtlv. h%iagﬁ?t. Discharge.
‘ 3
| Nquare feet. | Feet per see. Fect. Second-feet.
October 22.. ... JW.D. Beers......... | h7 1. 50 4,27 86
December 13« ' ... do ... 105 1. 00 5. 55 107

@ Measurement made through ice.

Mean daily gage height, in feet, of Weber River near Oakley, Ulch, for 1904.

Day. Oct. | Nov. | Deec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.

) IR, S 4.20 fad 15 | 120 ...l 420 | (@) (220 ... 115 | (a)
4.20 [a k15 || 18 oiliil]aiianns 4,20 [a5.55 | 23, ..., 4.25 | 4,15 (@)
4.20 @435 | oo 136 | (@) || 24e.iiaee 425 415 (a)
(@) |ab.4h | 15.ceeiianifnnnnns 4,35 |@5.20 || 25......... 4.25 | 4.15| (a)
4.20 [a5.45 || 160 coiieifeeannnn 415 (@) 1| 26, ...... 14,25 | 415, (a)
4,20 |ab 40 || 17.ooiii]iiaans 4.15 () 27 e 4.25 |ad.20 (@)
4.20 [ah.Bh || 18 ... ... ceeeeal 415 (a) b T 4.25 |a4.20 | «b.60
4,20 | a5.55 || 19..coeiiilieannn. 4,16 (a) 29 . aeens 4.25 1 (@) (2)
4.20 |a5.65 || 20.. .. oiifennanns 415 (04.62 || 30......... 4.25 |a4.25 | (@)
4.20 |a5,70 (| 21.........]..... 415 (@) || B1......... 4.25 (oo . (@)
4.20 [ab.55

alce, bIee 11 inches thick.

CHALK CREEK AT COALVILLE, UTAH.

This station was established October 23, 1904, by W. D. Beers. It
is located at the foot bridge on the main road leading north, one-eighth
mile from the court-house at Coalville, Utah. A vertical staff gage,
graduated to feet and tenths, is attached to a pile near the right bank
of the stream. 1t is read once each day by Miss Eva Rees. Dis-
charge measurements are made from the foot hridge at which the gage
is located. The initial point for soundings is a point marked zero at
the left end of the bridge. The channel is slightly curved and some-
what irregular for 150 feet above the station. A wagon bridge spans
the stream 50 feet above. The channel below the station is somewhat
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wider and straight for 100 feet. The tailrace of an old mill enters
the stream 100 feet below the station. Both banks are high, nearly
free from timber or brush, and not subject to overflow. The hed of
the stream is composed of small cobblestones and is permanent.
There is but one channel at all stages, which is broken at ligh stages
Ly the pile supports of the bridge. The bridge crosses the stream at
about 15° from right angle. and points for soundings were laid off
longer to correspond to the cosine of angle. The bench merk is a cut
on the south corner of the stone abutment of the wagon bridge. Its
elevation is 0.00 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements on Chalk Creek at Coalville, Utah, in 1904.

- Area of Mean Gage i
Date. Hydrographer. section. velocity. height. Discharge.
Square feet. | Ft.per sec. Feet. Second-feet.
October 24..._. W.D. Beers .__...... 26 0.76 1.5C 20
December 12.._|..._. do e 24 .79 1.5C 20

Mean daily gage height, in feet, of Chalk Creek ut Coalville, Utah, for 1904.

i
Day. Qct. | Nov. | Dec. Day. \ Qct. | Nov. | Dec. Day. Qct. | Nov. | Dec.
\
N P 1.50 ) 1.60 |} 12......... I ....... .26 ) LAO W 22.. ... aeaels 1.565 j.......
b R 150 | 160 |[ 183...cciii]oeentns 1.47 ) 1.50 || 23......... 1.50 | L.45 1.50
F JA R 1.50 0 140 1l 3. oo foiiiis 1.40 {.o..... b R 1.50 | 1.42 1.50
S 1.0 | .30 || 15.eeenciiilnnnn.. 1.46 [.o..o.. b2 T 1.50 | 1.55 |ceeecen
[ R O 150 | 1.30[| 160.uceeanalon oo, L4 [oeoenns 26, ... 150 | 1.55 [-veeean
R S 150 | L47 |17 .ciioiifonnn... 1.42 | 1.50 ) 27......... 1.50 | 1.60 1.50
/R . 140 | 165 || 18..ceeiii]enennns 1.52 |oeannes 2 . 1.50 | L.55 |-veuunn
- JR I, 143 | L40 || 19.c.ceniiifonnnnn 1.51 |.eo..a.. 29 ...... 1.50 | 1.85 |.c.uunn
R PR 1.47 | 1.40 |[ 20..cecnnisfoaann.. 1.40 | 1.50 || 80......... 1.47 | 1.44 1.50
B L [ 1430 1580 | 20..cee iil)oeaaa.. 1.63 | 160 31......... 1.47 [eeennes 1.50
D ) P . 1.35 | 1.55

JORDAN RIVER NEAR LEHI, UTAH.

This station was established May 30, 1904, by W. G. Swendsen. Tt
is located at the highway bridge, about 800 feet below the pimp house
at the outlet of Utah Lake, near the town of Lehi, Utah. A staff
gage, graduated to feet and tenths, is nailed vertically to a pier at the
southeast corner of the bridge. It is read twice each day by W. A,
Knight. Discharge measurements are made from a plank walk built
across the stream upon cantilevers from the bridge to which the gage
is attached. The initial point for soundings is two 10-penny nails
driven elose together in the east end of the plank. The channel is
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straight for about 150 feet above and below the station.. The current
is sluggish. Both banks are high, clean, and not subject to overflow.
The bed of the stream is composed of clay and is prokably not perma-
nent, since the channel may be cleaned or dredged out at any time by
the canal company. Bench mark No. 1 is a nail in the top of pile at .
the east abutment of the bridge. Its elevation is 8.57 feet above the

" zero of the gage. Bench mark No. 2 is the head of the copper bolt of
Utah Lake Compromise Monument. Its elevation is 10.50 feet above
the zero of the gage.

There is practically no natural flow in Jordan River the greater part
of the year, and in order to utilize the water of Utal Lake in irriga-
tion work the water is raised by means of a dam and pumping station
a short distance above the gaging station so as to make an artificial
flow.

The observations at this station during 1904 have been made under -
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Jordan River near Lehi, Utah. in 1904.

Date. Hydrographer. sf:(r:i?ogf v é\;[:é’i’tly' h‘i’fé . | Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
May 28 ¢ _____. W. Swendsen........ 252 1.62 3.95 410
May 30¢ ._.._...... A0 woe . ] 252 1.62 3.9 416
June 14¢ _____. 1. S. Kleinschmidt. .. 236 1. 80 .00 426
June 20¢ .. __..|._... do o.oo........ 237 1.80 4. 00 428
July 30a .._... C. Tanner ........... 245 1. 68 3.92 412
October 130 _..| W.D. Beersand E. F. |’ 214 1. 40 3.27 301

Tabor.

October 132 ___|._... & 0 R, 214 1.37 3.27 293
October 13¢ ___|..... do o, 195 1.02 2. 95 200
October 14¢ ___|..... [ [ 149 .76 2,02 114
October 14¢ . __|..... do e, 146 .76 1.97 110
October 156 __.|..... [ R, 216 1.41 3. 30 305
December 23...| W. Swendsen........ 81 .38 1.01 31

a4 pnumps running.

b3 pnumps running.

¢ Measurement uncertain on account of change in cross section of stream.
d1 pump running.
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Mean daily gage height, in feet, of Jordan River near Lehi, Utah, for 1904.

257

! Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
RN (. 4,10 3.9 3.9 3.85 3.35 0.80 0.90
RN PR 4.(.)0 3.9 3.90 3.85 3.35 .80 .90
4,05] 8.9 | () 3.85 | 3.30 .80 .90
4.06 4,00 3.90 3.85 3.30 .80 .90
4,00 3.95 3.90 3.85 3.35 .80 .90
3.95 4,00 3.90 3.80 (a) .80 .90
4.06 3.95 3.67 3.85 (a) .80 .90
4.10 3,95 3.90 3.85 3.40 .80 .90
3.95 3.95 3.90 3.85 3.35 .80 .90
4.05 3.72 3.9 3.90 3.35 .85 .90
4,06 3.95 3.90 3.80 3.30 .85 .90
4.00 4,10 (a) 8.85 3.30 .85 .90
4,00 4.00 (a) 3.90 3.35 .85 .90
4.06| 4.00| 3.9 (%) (®) .85 .90
4,00 4.00 3.85 .85 .90
3.95 3.90 3.90 .85 .95
4,00 3.95 3.90 .85 .95
3.95 3.9 3.85 .90 .95
3.70 3.95 3.85 .90 .95
3.95 3.90 3.95 .90 1.00
3.95 3.95 3.80 .90 1.00
4,05 4,00 3.85 .90 1.00
4.00 3.90 3.85 .90 1.00°
4.00 3.60 3.85 .90 1.00
4,00 (a) 3.8 .90 1.00
4.00 3.95 3.90 .90 1.00
4.00 3.95 3.8 .90 1.00
3.9 3.95 3.90 .90 1.00
4,00 4,00 3.7 .90 1.00
3.95 3.90 3.85 .90 1.00
........ 3.90 3.90 [P .15
a Discharge interpolatéd. bQOutlet gates shut down.

IRR 133—06——17
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Rating table for Jordan River near Lehi, Utah, from January 1 to December 81, 1904

h(g{lgglst. Discharge. h(é?g et. Discharge. h(é?gglft. Discharge. h(g{lg%st. Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. E Feet. Second-feet.
0.70 22 1.30 47 2.30 148 3.30 302
.75 23 1.40 55 2 40 161 3. 40 320
.80 24 1.50 63 2.50 175 3.50 337
.85 25 1.60 71 2.60 189 3. 60 354
.90 26 1.70 81 2.70 204 3.70 371
.95 28 1.80 91 2.80 219 3.80 . 388
1.00 30 1.90 101 2.90 235 3.90 106
1.05 33 2.00 111 3.00 252 4. 00 423
1.10 36 2.10 122 3.10 268 4. 10 410
1.20 41 2.20 135 3.20 285 4.20 456

The above table is applicable only for open-channel conditions. 1t is based upon 11
discharge measurements made during 1904. It is well defined betw~en gage heights
1.00 foot and 4.00 feet. The table has been extended beyond these limits. Above
gage height 3.00 feet the rating curve is a tangent, the difference beinz 17 4- per tenth.

Estimated monthly discharge of Jordan River near Lehi, Utah, for 1904.

Discharge in second-feet.

|
'

Total in
Month. i
on Maximum. | Minimum. | Mean. l acre-feet.
May - 414 250 304 18, 090
JUNE - oo . 440 371 492 25,110
July oo, 440 354 410 25, 210
August . ool ... 414 367 402 24,720
September.. ... ... . ... ...... 406 320 392 23, 330
October, 22 days .. ........ooooa.... 320 23 192 8, 363
November .. ... .. ... .. ... ..., 26 24 25,1 1,494
December ... . . ..ol 38 26 28.1 1,728
Theperiod. ... ...ooioooio i o ecceieae ] ceaeeaat 128, 000
Discharge, in acre-feet, of Jordan River and canal systems.
North | East : South |Utahand| J0TdaR |moeq) g

Month. J ox?éan. Jorg:n. City. Jollj‘flilan. S;?t I.g.tl;e. I‘:}gﬁf 0? I'ive(;".“7

Aprile. ... . ..... 0 650 | __..... 647 720 75 2,092
May ... 1,063 | 3,036 596 | 5,167 | 4,150 | 2,911 | 16,920
June .. ............. 3,061 | 5,701 452 | 6,648 | 7,878 | 4,225 | 27,960
July -l 3,425 | 5,369 | 3,199 | 5,407 | 6,719 | 3,894 | 28,010
Angust .o ooeeeoann.. 3,367 | 5,186 | 3,090 | 5,031 | 7,110 | 3,668 | 27,450
September._....._.. 2,766 | 5,280 ) 1,373 | 5, 357 | 7,992 | 2,767 | 25,540
October b.._........ © 7531 1,920 399 | 2,131 | 3,367 319 8, 883
Total......... 14,440 27,140 | 9,109 | 30,390 | 37,940 | 17,850 | 136, 900

a Flow started April 23.

b Pumps were shut down October 15.
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AMERICAN FORK NEAR AMERICAN FORK, UTAH.

This station was established May 21, 1900, by C. C. Fabb. It is
located about 6 miles northeast of the town of American I'ork, Utah,
50 feet north of the county road, and 200 feet southwest of the power
house of the electrical company. Measurements are made over a sharp
crested, rectangular weir. A unail driven into the weir structure, just
south of the south opening and level with the crest of the weir, serves
to determine gage heights. The observer is Peter Anderson. During
floods considerable gravel runs in the stream and is deposited just above
the weir, making measurement at such times erroneous. When this
difficulty becomes pronounced, several planks in the dam are raised
and the gravel is sluiced out.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Mean daily gage height, in feet, of American Fork near American Fork, Utah, for 1904.

Day. Jan. | Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. { Nov. l Dec.
Lo, 0.27 ... 0.27 |....... 0.88 ... 1.05| 0.58 L 0.46 | 0.4%| 0.46| o0.41
2 e .27 0.28 I 82 [....... 1.04 |« ."‘" .45 .47 .45 .41
b S .27 .28 27| 0.8 .78 1.02 .58 45 47 .45 .40
[ S, .27 .28 27 .35 83 1.00 .57 .44 .47 .44 .40
| S .27 .27 27 .85 87 .98 .56 .44 .47 .44 .36
[, .27 .28 26 36 95 96 .bb .44 .48 .44 .37
Teeeeeaeinaan .28 .27 27 .86 | 1.00 94 .58 44 .48 .44 .87
- N .28 271 30 371 101 90 .53 .43 .48 .44 .37
[ I .28 27 32 .38 99 87 .53 .43 .48 L4 .37

100 cceeeennans .28 27 32 ... 1.09 .87 .53 .43 A7 .44 .37
B 3 P .28 27 32 ..., 1.19 83 .63 .43 .47 .44 .37
12, .28 27 .31 1.22 ..., 83 .53 43 .bY .44 .37
) J .29 27 31 125 |...... 80 .60 .43 4¢ .43 .38
oo il .29 78 .56 .43 .42 .39

51
.78 .56 .42 .BC .4 .40
.73 .56 .42 50 .42 .40
.74 .56 .42 .50 .41 .38
.69 .55 .42 .49 .41 .38

.68 .53 .42 .49 .41 .39

67| .53 .46 .47 .41 .39
66| 1) 47! 7! a1 .39
66| 48| 47| 47| 41 .40
65| 47| 47| 47 .4 .40
64| 48| 47| 47| 41| .40
63| .48 48| .47 .41 .39
61 48] 49! 47| .4 .36
61| 481 49| 47| .4 .30
61| 48| .49 .47 41| .38
62| 48| 49| 46| .41 .38
61| 47| 48| .46) .4 .39
Y O R P 46 . .39

Nore.—Total width of weir, April 15 to September 20 = 42 feet (10 end contractions). Remainder of
year =33 feet (10 end contractions).
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Mean daily discharge, in second-feet, of American Fork near American Fork, Utah, for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May {June.| July.! Aug. | Sept. | Oct. | Nov. | Dec.
15 al6 15 a23 113 | a310 147 61 40 36 34 28
15 16 15 a3 102 | @301 145 61 40 35 33 28
15 16 15 23 95 | @291 141 61 48 35 33 27
15 16 15 23 104 | 281 137 59 40 35 32 27
15 15 15 23 111 | a271 133 58 40 35 32 23
15 16 15 23 127 | a261 129 56 4C 36 32 24
16 15 15 23 187 | a252 125 53 4¢ 36 32 24
16 15 18 24 139 | a242 117 53 3¢ 36 32 24
16 15 20 25 135 | @232 111 53 39 36 32 24
16 15 20 a28 155 | 222 11 53 3¢ 35 32 24
16 15 20 a30 176 | a212 104 53 3¢ 35 32 24
16 15 19 a33 183 | a203 164 53 3¢ 41 32 24
17 15 19 a3b 190 193 98 64 3¢ 37 31 25
17 15 19 a3l 196 183 95 58 3¢ 39 30 26
al7 alb 19 adl 201 172 95 58 3¢ 38 28 27
17 15 19 a43 233 183 86 58 3¢ 38 30 27
17 15 al9 adf 229 137 87 58 3¢ 38 28 25
17 15 20 a4y 236 183 79 56 3¢ 37 28 25
17 15 20 | abl 243 183 77 53 3¢ 37 28 26
17 15 20 abd 223 187 7% 53 34 35 28 26
17 15 21 uh6 187 172 74 50 35 35 28 26
17 15 21 ab9 201 170 74 46 35 35 28 27
P2 J 17 16 20 a6l 222 155 72 4+ 35 35 28 27
24 «l6 16 20 64 299 143 71 46 35 35 28 27
15 16 { 20 67 379 131 69 46 36 35 28 26
15 16 20 72| a369 136 66 46 37 35 28 23
16 16 20 77 | @359 143 66 46 37 35 28 18
16 16 a22 87 | a350 147 66 46 37 35 28 A
16 16 24 98 | a340 146 67 46 37 34 28 25
16 |... 24 109 | «330 147 66 44 3€ 34 28 26
16 28 ... a320 |....... 66 44 {Looaae 34 [....o.. 26
a Discharge estimated.
Estimated monthly discharge of American Fork near American For®, Utah, for 1903.
[Drainage area, 66 square miles.]
Discharge in second-feet. Run-off.
Month. a’fzggegtl. Second-feet Depth in
Maximum. | Minimum. | Mean. per square ehes.
April 6-30 ... ... ... 111 27 52.7 2,613 . 798 . 742
May . ... ..., 208 69 | 122 7,501 1.85 2.13
June ... ... 280 133 | 213 12, 670 3.23 3. 60
July ... ..ol 125 42 73.2 4,501 .11 1.28
August - .ocaoion.. 43 27 34.5 2,121 .523 . 603
September.......... 33 26 27.9 1, 660 .423 .472
October ... ........ 34 22 26. 4 1,623 . 400 . 461
November .......... 25 20 21.4 1,273 .324 . 362
December .......... 2 16 18.6 1,144 . 282 . 325
The Period .. |- .. . | oo |iiiais 35,110 |- ..o fia.io..

NorE.—Missing gage heights interpolated.
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Estimated monthly discharge of American Fork near American Fork, Utah, for 1904.

[Drainage area, 66 square miles. ]

Discharge in second-feet. Run-off.
s Rainfall
Month. amoistot | secona-| | py | Vin
. o g n .a
Maximum. | Minimum, | Mean. s;e‘;‘; i%?er ig%hesl. r(;gg%ﬁal{ inehes
Janunary ..__.. 17 15 | 16.1 990 | 0.244 | 0.281 14.7 1.91
February..... 16 15 | 15.4 886 .233 | .261 | 9.5 2.64
March .._.___. 24 15| 19.1 1,174 | .289 . 333 9.2 3.62
April..__. ... 109 23 | 46.9 | 2,791 L711 .793 | 63 1.26
May ......... 379 95 1216 13,280 | 3.27 | 3.77 183 2.06
June......... 310 131 201 11,960 | 3.05 | 3.40 | 596 .57
July ... ... 147 66 | 95.3 | 5,860 | 1.44 | 1.66 | 488 .34
August ._._... 64 44 | 52.8 | 3,247 . 800 .922 | 140 .66
September. ... 43 35| 38.1| 2,267 | .577 | .644 | 644 .10
October ...... 41 34 35.9| 2,207 . 544 .627 | 45.1 1.39
November. ... 34 28 130.0| 1,785 | .464 | .507 |....... .00
December . ... 28 18 | 25.3 1, 556 . 383 L4421 29.8 1.48
The year . 379 15 1 66.0 | 48,000 | 1.00 [13.62 85.0 16. 03

«Mean at Provo and Heber.

PROVO RIVER AT MOUTH OF CANYON, NEAR PROVO, UTAH.

This station was established July 27, 1889, by Samuel Fortier.

It

is located about 6 miles north of Provo, about 1,000 feet ahove Olm-
sted Station, on the Denver and Rio Grande Railroad, and 1,200 feet
above the power house of the Telluride Power Company, and above the
‘head of most of the irrigation canals of Utah Valley. T e diversion
works of the company, which develop power at the mouth of Provo
Canyon for electric transmission to the mines west of Provo, are located
about 5 miles above the station. The Heber branch of the Denver and
Rio Grande Railway passes within 20 feet of the new gag> rod. The

station is one-eighth mile above the county bridge.

The old gage is

an inclined rod set on the left bank. The new gage is a vertical aspen

stick set on the right bank 90 feet northeast of the old gage.

Both

gages read 4.80 feet when the new gage was installed, but the zero of
the new gage is 0.10 foot above the zero of the old gage. During 1904
the gage was read twice each day by E. A. Briscoe. Discharge meas-
urements are made by means of a cable and car located ¢t the gage.
Instead of using a-tagged wire, the cable has been markec with white

paint every 3 feet.

The initial point for soundings is the first white
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mark on the cable south of the vertical post which supnorts the cable
on the right bank. The channel is straight for 200 feet above and for
100 feet below the station. The right bank is steep and rocky and has
an elevation of about 10 feet above the zero of the gage. The left bank
is sloping and has an elevation of about 7 feet above the zero of the
gage. It is liable to overflow at flood stages. The bed of the stream
is composed of bowlders and is permanent. The current is swift, and
at flood stages has a velocity that is too high for accurate measurement.
There is one channel up to the point where the river overflows the left
bank. Above this stage there are two channels. Bench mark No. 1
is a cross chiseled in a limestone rock about 1 foot square, which bears
south 15° E. and is 100 feet distant from the old gage. Its elevation
is 6.98 feet above the zero of the old (inclined) gage. The letters
“B. M.” are chiseled in the rock. Bench mark No. 2 is a United
States Geological Survey standard hench mark plate cemented into the
top of the south abutment of the highway bridge one-eighth mile
southwest of the station. Its elevation is 4.75 feet abcve the zero of
the gage. Bench mark No. 3 hears north 7° 45’ west 126 feet from
the north post of the station. It is a cross chiseled on top of a bowlder
projecting about 1 foot above the ground. Its elevation is 11.21 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Provo River at mouth of canyon, near Provo, Ulah, in 1904.

Date. Hydrographer. s;:{:(teﬁ)gf vgl‘:gi’gy. h(:iagglft. Discharge.

. Square feel. | FU. per sec. Feet. Second-feel.
January 5 ... C. Tanner ........... 115 2.48 4.50 285
February 10 .. _|. ... do ..o 93 2.07 4.22 192
March 12. ... ... do oo 132 2.72 4.65 358
March 23...... W. P. Hardesty..... 128 3.09 4.70 395
April 16 ... _... C. Tanner ........... 170 3.63 5.15 617
May 19._.......|..... do ..o l.. 253 5.50 6.25 1, 390
Junelb..... ... H. 8. Kleingchmidt. .. 251 5.37 6.25 1,365
Junel8._._..._j..... do ...l 200 5. 27 -5.70 1, 058
July12 ... .. |..... < 1 95 2.50 4.30 237
July 12 ... |...-. do .ot 101 2.47 4,30 244
July 26 ... _...|..... do oo 81 2.31 4. 04 187
October 31..._. W. Swendsen........ 76 2.06 4,00 ’ 156
December 7.._.|._... do ..oiioo.. 52 1.76 3.92 91
December 20._..|..... ¢ ¥ R 61 1.79 3.98 109
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Mean t'ia'ily gage height, in feet, of Provo River at mouth of canyon, near Provo. Utah, for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
;BN 4.40 | 4.55| 4.73| 4.71 |a4.88| 6,30 | 4.59( 4.09 3.99| 374 3.98 |, 4.12
2 440 | 4.40| 4.81| 4.66 | 4.87| 6.28| 4.3 | 4.02| 4.02| 370 | 38.97| 4.20
B 4,40 4.40| 4.7} 4.70| 4.95| 6.68 | 4.48] 4.00| 4.08) 376 | 4.00| 4.02
4o 4.40 | 4.40 | 4.63| 4.77| 517 | 6.30| 4.43| 4.00| 4.01 | 378 | 3.98| 4.05
| 4,40 | 4.45| 4.656| 4.71| 4.97| 6.33 ] 4.46| 4.03] 3.99| 384 3.95| 4.00
[ 4.40 |a 4,45 [ad.65 | .68 | 4.99| 6.22| 4.54| 4.00| 4.02| 380 | 3.96| 3.9
[ 4.40 {a4.40 | 4.66 | 4.66 | 500 | 6.09 | 4.47| 4.03| 3,99 38| 3.94| 3.9
R 4.40 | 4.40 | 4.73| 4.656| 5.04 | 6.36| 4.47| 4.01 | 401 | 3 80| 3.90| 4.00
L 4.40 | 4.45| 4.96| 4.67 | 509 6.43| 4.27 | 4.07) 4.00| 8.89 | 3.97| 3.9

100t 440 4.40| 479 4.69 | 5.39| 6.46| 4.28 | 4.01 | 3.98| 3 94| 3.98| 4.00
b & S 4.40 | 4.46 | 4.8¢| 4.79 | 5.53 | 6.49| 4.23| 401 | 4.00| 3.82| 3.95| 4.02
12t 4.45( 4.51 | 4.65 | 4.89 [ 5.64 | 6.64 [ 4.2L | 4.04] 3.99| 390 3.92| 4.10
18, 4.47 | 4.52| 4.61| 4.95| 5.69 | 6.51| 4.18 | 4.04 | 4.18| 3.86| 3.99| 4.10
B 4.50 | 4.49 | 4.60| 5.07| 574 | 6,51 | 4.18| 407 | 3.73| 3 86| 4.02| 4.08
1. i, 4.30 | 4.49) 4.69| 5.10| 5.84 | 6.29 | 4.02| 4.17| 3.74] 3.90| 4.00| 4.09
16, .cciieannn.. 4.30 | 4.62| 4.67} 5.17| 592 | 6.00| 4.13| 416 3.71| 400 | 4.00| 4.10
17 e a4,82| 4.65| 4.63| 500| 5.98| 597 | 412 4.11| 3.77] 404 | 4.00| 4.10
18 i 4,35 | 4.583 | 4.64] 5.07| 6.15| 5.84| 4.00( 410| 3.83] 8.92| 4171 4.00
19, ..., 4,22 | 4.52| 4.64 | 5.02| 6.37 |ad4.84 | 4.10| 4.09| 3.81 | 3.96| 4.00 | 4.02
200, .o 4.27 | 4.56 | 4.71 | 5.25| 6.21 | 5.8 | 409 411 | 3.85| 3.90| 4.10| 3.95
2. 4,22 459 4.69| 5.24| 6.16| 581 | 4.11 | 4.08| 3.89| 3.97| 4.00| 4.00
22 4.30| 4.70| 4.63| 510| 6.25| 550 | 4.11¢] 4.05 | 3.86| 3 92| 4.00| 4.10
2 JE 4.30| 5.28| 4.65| 5.05| 6.44 | 540 4.09| 4.03| 3.8 | 392| 401 | 411
24 e 4.45| 5.29 | 4.67| 4.88| 6.80 | 5.23| 4.256| 4.00| 3.89| 3.97| 4.00| 4.12
b2 S 4.45| 5.53 | 4.67| 4.9 | 7.26 | 5.12| 4.18 | 4.06 [a3.89 | 3.95| 4.06| 4.10
2 4.35( 538 | 4.64 | 4.93| 7.23 | 501 | 410| 405 3.89| 3.96| 4.07 | 3.98
b7 4,40 | 4.97 | 4.60| 4.96| 7.13| 4.96 | 4.07 | 403 | 386 ] 3.95| 4.10| 4.05
P T 4.35| 490 | 4.62| 5.03| 6.% | 4.85 | 4.21| 4.03} 3.85| 3.97| 4.20 | 4,08
29, e 4.40 | 4.77| 5.23| 501 6.49| 4.77| 4.06 | 4.08 | 3.75 | 3.97| 4.06| 3.98
80.. i 4.40 |....... 5.02 | 4.93| 6.40 | 4.69| 4.07| 406 3.71| 3.96| 4.06| 3.92
3 S 4,40 |....... 4.83 |....... 6.35 |....... 4,02 3.99|....... 3.94 |....... 4.25
aInterpolated.

Rating table for Provo River at mouth of canyon, near Provo, Utah, from January 1 to
December 31, 1904.

h(gfggkft. Discharge. h(g?ggkft. Discharge. hgiagg&' Discharge. hce;?gglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.60 68 4.30 220 5.40 775 6. 40 1,490
3.65 73 4.40 253 5.50 841 6.50 1, 565
3.70 79 4.50 290 5. 60 910 6. 60 1,640
3.75 86 4. 60 331 5.70 980 6.70 1,715
3.80 © 94 4.70 376 5. 80 1, 050 6. 80 1,790
3.85 103 4. 80 425 5.90 1,120 6.90 1, 865
3.90 113 4.90 477 6.00 1,192 7.00 1,945
3.95 124 5.00 532 6.10 1, 265 7.10 2,025
4.00 136 5.10 589 6. 20 1, 340 7.20 2, 105
4.10 162 5. 20 649 6. 30 1,415 7.30 2,185
4.20 190 5.30 711
The above table is applicable only for open-channel conditions. It is based upon

17 discharge measurements made during 1903 and 1904. It is well defined between

gage heights 4 feet and 6.25 feet.

The table has been extended beyond these limits.
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Estimated monthly discharge of Prove River ai mouth of canyon near Provo, Utah, for
1904.

[Drainage area, 640 square miles.]

Discharge in seecond-feet. Run-of*.
Month. Total in | goong. Raiinfall
° Maximum. | Minimum. | Mean. aorefeet: %ﬁuﬁ% ?xelrc)f]}:sin };?é%?g't inel?es.a
mile, :

January ...... 290 196 | 244 | 15,000 | 0.381 | 0.43¢ 23 1.91
February..... 861 253 | 373 | 21,460 | .583 | .62Q 24 2.64
March........ 667 331 | 388 | 23,860 | .606 | .699 19 3.62
April......._. 680 353 | 486 | 28,920 | .759 | .847 67 1.26
May ......... 2, 153 461 |1,145 | 70,410 | 1.79 | 2.06 00| 2.06
June - ....... 1,625 371 |1,131 | 67,300 | 1.77 | 1.98 347 .57
July ......... 326 136 | 202 | 12,420 | .316 ! .36+ 107 .34
August ....... 182 134 149 9, 162 . 233 . 269 41 .66
September- . . . 184 80| 117 6,962 | .183 | .204 | 204 .10
October ._._.. 146 791 113 | 6,948 | .177 | .204 15 1.39
November .. .. 190 | , 113 | 139 | 8,271 | .217 | .242 .. ..... 0.00
December ... 205 113 | 149 | 9,162 | .233 | .269 18 1.48
The year. . 2,153 79 | 386 279,900 | .604 | 8.20 51 | 16.03

a Mean at Provo and Heber.

Estimuated monthly discharge of Telluride Power Company’s flume near Provo, Utah, for

1904.
Discharge in second-feet.
Month. ggg}eﬁ.
Maximum, | Minimum. Mean.

May 15-31¢ .o iiiiiiiacanaaann 65 0 42.7 1,440
June ...l R S 85 20 38.5 2,291
July il 76 0 53.9 8,314
August oL iiiioiii... 82 36 61.1 8,757
September....... ...l 90 32 58.4 3,475
October - coue e iiiaaaan 81 58 71.6 4,403 _
November . ..o o iiiio. 77 48 63.0 8,749
December ... il 81 31 56.0 8,443

The period .. ..oooiieii e e ica]eeaceacee] e 25; 870

aFlow began May 15.
NoTE.—To get total Row of Provo River at head of diversion dams, the flume discharge should be

added to that of the gaging station given above.
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PROVO RIVER AT SAN PEDRO, LOS ANGELES AND SALT LAKE RAILROAD
BRIDGE, NEAR PROVO, UTAH.

This station was established May 24, 1903, by C. Tanner. It is
located at the San Pedro, Los Angeles and Salt Lake Railroad bridge,
one-half mile from Provo, Utah. The Rio Grande Western Railway
bridge is about 300 feet east of the station. The gage is a vertical
rod fastened to a cottonwood post, which is set in the bed of the river
near the left or south bank. The top of the post is spiked to a stringer
of the bridge. The gage is read once each day by Lars Thomson.
Discharge measurements at high water are made from the railroad
bridge, to which the gage is attached. At low stages measurements are
made by wading. The initial point for soundings is the north face of
the left or south abutment. The channel is straight for 175 feet above
and for 300 feet below the station. The current is swift. There are
two channels at low water and one channel at high water. Both banks
have an elevation of about 8 feet above the river bed, ard will over-
flow only at extreme flood stages. The bed of the stream is composed
of gravel and cobblestones and is somewhat shifting. Bench mark
No. 1is a United States Geological Survey standard benh mark set
in cement on the top of the south abutment of the bridge, to which the
gage is attached. Its elevation is 6.68 feet above the zero of the gage.
Bench mark No. 2 is a cross cut in the top of the parapet wall of the
south abutment of the Denver and Rio Grande Railroad bridge, 275
feet upstream from the gaging station. Its elevation is 11.26 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Provo River at S. P., L. A. and S. L. R. R. bridge, near
Provo, Utah, in 1904.

Date. Hydrographer. :;g;o%t: vgggiltly. !:éi‘gﬁ, Discharge,

Square feet. | Feet per sec. Feet. Second-feet.
January 15. ... C. Tanner ..__..._... 49 2.97 0.96 146
February 12 __.|.._.. do ..o.ooo... 75 2. 55 1.06 190
February 23 __.|._... do .o..... 136 3,63 1.75 493
March 13 ... .|..... do .............. 78 3.36 1.20 263
March 24...... W. P. Hardesty...... 80 3.39 1.32 271
April 25 ..__.. C. Tanner .. .._...__. 99 3.82 1.50 380
May21........ W. Swendsen........ 156 5,11 2.19 795
June2.. ... ... |..... do ceeia 230 4,45 2.42 1,026
Junelb.._..__. H. 8. Kleinschmidt . . 172 4,72 2.35 810
Juneli8.. ...._._|..... do oo 156 4. 56 2.08 703
October 31.._.. W. Swendsen........ 21 3.04 —.10 65
December 3....|..... do.............. 40 2.47 .40 99
December21...j.....do ... ........ 15 3.42 .75 153
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Mean daily gage height, in feet, of Provo River at S. P., L. A. and S8 L. R. R. bridge,
near Provo, Utah, for 1904.

Day. Jan. Feb. | Mar. | Apr. | May. | June.
L e ie et cae e reeeiaaaaaan 0.92 0.93 1.36 1.36 1.42 2. 60
S PR P 1.38 1.32 1.40 2.60
2 Y P 1.04 1.30 1.30 1.46 2.70 "
PPN PR PR, 1.28 1.34 1.44 2.30
32 .92 1.08 1.26 1.36 1.40 2.30
USRI PRI PR, 1.24 1.32 1.48 2.20
Y PR 1.04 1.30 1.30 1.54 2.36
RS DU PR 1.30 1.34 1.50 2. 50
T .90 1.02 1.32 1.26 1.52 2,40
L RN PRI PR, 1.32 1.30 1.60 2.42

1.38 1.30 1.70 2.50
1.30 1.40 1.96 2.60
1.28 1.40 2.00 2,54
1.22 1.44 2.10 2.45
1.24 1.54 2.16 2.30
1.20 1.50 2.24 2,26
1.20 1.52 2,24 2.20
1.30 144 2.30 2,00
1.32 1.46 2,40 1.96
1.30 1.50 2.40 1.84
1.34 1.54 2.36 1.64
1.38 1.50 2,84 1.60

08 el 180{ 132| 15| 250 150
Mo e 04| 1.68| 1.36| 1.48| =290| 1.48
- TSR EPRR AURR 2,10 1L36| 150 38.20| 1.00

2B e 97| 160 1.38] 1.58| 3.26| 1.00
T ISR 1.36| 1.36| 170| 3.3 .80
2B el 96| 1e22| L34| 1wl 3.00| (@
29 e 139| L64| L70| 2.7 |........
B0 el 110 |....... | Ls0| 140| 2.86|........
I U USSR ISUUE IO 140 |...o.... 2.50 |eeenen..

aStream dry.

Rating table for Provo River at S. P., L. A. and S. L. R. R. bridge, near Provo, Utah,
Srom January 1 to June 5, 1904.

hGeggtft. Discharge. hgfggft. Discharge. hgilg;ghet. Discharge. h(e}f‘,’, v, | Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feel. Feet. Second-feet.
0.90 130 1.60 433 2.20 805 2.80 1,247
1.00 160 1.70 488 2.30 879 2.90 1,321
1.10 196 1.80 544 2.40 953 3.00 1,395
1.20 235 1.90 605 2.50 1,027 3.10 1, 469
1. 30 279 2.00 867 2. 60 1, 100 3.20 1,543
1.40 328 2.10 731 2.70 1,173 3.30 1,617
1.50 380

The above table is applicable only for open-channel conditions. [t is based upon
8 discharge measurements made during January to June 5, 1904, 1t is well defined
between gage heights 0.90 foot and 2.20 feet. The table has been extended beyond
these limits. Above gage heights 2.20 feet the rating curve is a tangent, the differ-
ence being 74 per tenth.
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Rating table for Provo River at S. P., L. A. and S. L. R. R. bridge near Provo, Utah,
Jrom June 6 to December 31, 1904.

neignt, | Discharge. | [CEAT | Discharge. || [CRET
Feet. Second-feet. Feet. Second-feet. Feet,
0.00 66 0.70 144 1_. 40
0.10 70 0. 80 170 1.50
0.20 78 0.90 204 1.60
0. 30 87 1.00 246 1.70
0. 40 96 1.10 288 1. 80
0.50 108 1.20 330 1.90
0. 60 123 1.30 372 2.00

Discharge. h(;?g%:t. Discharge.

Second-feet. Feet. Second-feet.
414 2.10 708
456 2.27 750
498 2.37 792
540 2. 49 834
582 2.59 876
624 2.69 918
666 2.7 960

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

It is base.d upon

5 discharge measurements made during June to December, 1904. It is well defined

between gage heights 0.10 foot and 2.60 feet.

The table has been extended beyond

these limits. Above gage height 0.90 foot the rating curve is a tangent, the differ-
ence being 42 per tenth.

Estimated monthly discharge of Provo River at S. P., L. A. and 8. L. R. R. bridge near
Provo, Utah, for 1904.

Discharge in second-feet.
ot | Bl
Maximum. | Minimum. Mean,

January ¢ .. .. .. . _......... 196 130 146 8,977
Februarye. .. ... ... ... 731 139 253 14, 550
March ..o a 455 235 294 18, 080
Apribe ool 510 279 353 21, 000,
MAY oo oo e 1,617 328 810 49, 800
June1-28% ... 1,173 0 853 38, 860
JOby e 0 0 0 0
Auguast L. iiieiiiaaas 0 0 0 0
September. ... ... ... ... ..... 0 0 0 0
[87676) 073 U (R PO N c1,782
November - . . e 4,990
December - ... i e e eieereeea e aeee ) e 8,494

The year .. ..o o] - . 166, 500

aDischarge interpolated for missing gage heights.
bStream dry June 28 to October 156.
¢ Estimated October 15, when flow began, to December 31 from meter measurements,
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HOBBLE CREEK NEAR SPRINGVILLE, UTAH.

This station was established March 23, 1904, by C. Tanner. It is
located about 1 mile above the mouth of the canyon, about 4 miles
southeast of Springville, Utah. 1t is about 600 feet northeast of the
head of the Mapleton canal and about 1,200 feet southwest of the
power house of the Springville Electric Lighting plant. A staff gage,
graduated to feet and tenths, is driven into the bed of the stream and
braced to an overhanging tree. It is read daily by F. 1. West. Dis-
charge measurements are made by wading near the gage. The initial
point for soundings is a 2 by 4 inch post driven into the south bank,
marked with pencil. At 24.8 feet on the north bank a tree is blazed
and marked ““24.8.” The channel is straight for 75 feet above and
50 feet below the station. The current is fairly swift. The right
bank is low, wooded, and liable to overflow during high water. The
right bank is high and wooded. The bed of the stream is composed
of clean sand and gravel and is somewhat shifting. There is but one
channel at all stages. Bench mark No. 1 is a nail in the top of the
post which marks the initial point for soundings. Its elevation is
4.91 feet above the zero of the gage. Bench mark No. 2 is a nail in a
post set 26 feet south of the initial point for soundings. Its elevation
is 12.38 feet above the zero of the gage. Bench mark No. 3 is a 30-
penny nail in the east side of a pole of the electric transmission line
97 feet northwest of the initial point for soundings. Its elevation is
21.80 feet above the zero of the gage.

The observations at this station during 1904 have be~n made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Hobble Creek near Springville, Ulah, in 1904.

Date. Hydrographer. :eg?o?lf‘ Vgo‘?i‘tly. hS{.gglft. Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
March 18...... C. Tanner ......._.... 17 1.13 1.26 .20
March 23 .._._. W. P. Hardesty._.... 20 1.24 1.34 25
April 18 ._._._.. E. C. Murphy and C. 42 2. 80 2.90 117

Tanner.

May 20........ C. Tanner ........... 35 3.30 2.85 114
May 20........ W. Swendsen_..._... 36 3.72 2.85 124
Junel. .. __...... do oL, 21 3.80 2.05 78
June17....._.. H. S. Kleinschmidt. .. 19 3.53 1.85 68
July 19......__|..... A0 e, 10 2.17 1.40 | 23
September 15 ..} C. Tanner ..._._..... 7.7 1.78 1.27 14
September 15 __|. ... do oo 1.60 1.27 15
October 30..... W. Swendsen........ 12 1.46 1.35 17
December 2....|..... do oo l.... 10 1.23 1.32 13
December 21.. .|, ... do ...... R 9.7 1.75 1.36 17
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Mean daily gage height, in feet, of Hobble Creek near Springville, Utah, for 1904.

Day. Mar. | Apr. | May. [June.|July. Day. Mar. | Apr. | May. [June.|July.
4175 (8.00 (215 ] (@) (|17 i ]aeaaan 3.00 | §.02 | 1.70 [......
1.72 2,95 [.2.05 |...... ) £ TN 2.90 | 2.92 | 1.70 |......
1.797 | 8.15 | 2.00 |...... D L R PR 3.00 | 2.80 | 1.70 |......

. 1.82 1 3.35 [ .95 {...... | RN PR 3.00 | 2.65 | 1.60 |......
1.95 | 3.80 | 1.95 |...... .3 R RN R 2.55 | 1.65 |......
1.90 | 4.10 { 1.90 |...... -~ . 2,70 |...... 1.60 |......
1.80 | 4.00 | 1.80 |...... b S 1.57 { 2.50 | 2.70 | 1.50 |......
1.85 [ 3.76 | 1.70 |...... 24 1.35 1 2.8 | 2.75 | 1.40 |......
1.90 | 8.55 | 1.70 |...... 27 T 11.45 1 2,35 | 2.80 | 1.30 j......
2.00 | 3.40 | 1.70 |...... 2 T 1.45 | 2.50 | 2.90 | 1.30 |......
2.20 | 3.55 | L70 |...... 1.25 |......
2.60 | 3.45 | 1.65 |...... : 1.25 |......
2.85(3.40 | 1.70 |...... 1.25 |......

3.20 | 3.35 | 1.75 |...... 30 e .-
3.80 | 3.80 | 1.75 |...... N 1.79 |...... I | N PR P
3.303.20 | 1.70 |......

aQObserver discontinued gage reading. ’

Rating table for Hobble Creek near Springuville, Utah, from January 1 to May 26, 1904.

hg?gg}:?t‘ Discharge. hﬁ;‘gglft_ Discharge. hgggglft. Discharge. h(giaggtft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.20 17 1.70 46 2.40 88 3.30 141
1.25 19 1.75 49 2.50 94 3.40 147
1.30 22 1.80 52 2.60 100 3.50 153
1.35 25 1.85 55 2.70 106 3.60 159
1.40 28 1.90 58 2. 80 112 3.70 165
1.45 31 2.00 64 2.90 118 3.80 171
1.50 34 2.10 70 3.00 123 3.90 177
1.55 37 2.20 76 3.10 129 4.00 182
1.60 40 2.30 82 3.20 135 4.10 188
1.65 43

The above table is applicable only for open-channel conditions. It is based upon
4 discharge measurements made during March 18 to May 20, 1904. It is not well
defined. Therating curve isa tangent, the difference being 6 per tentl . Indication
of channel changing about May 26, 1904.
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Rating table for Hobble Creek near Springville, Ulah, from May 27 to November 26, 1904.

h(giaggl?t. Discharge. hg{'é v, | Discharge. h(:{"g v, | Discharge. h(é?gt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.20 5 1.80 59 2.40 113 2.99 158
1.30 14 1.90 68 2.560 122 3.00 167
1.40 23 2. 00 77 2.60 131 3.10 176
1.50 32 2.10 86 2.70 140 3.20 185
1.60 41 2.20 95 2. 80 149 3.30 194
1.70 50 2.30 104

The above table is applicable only for open-channel conditions. It is based upon

7 discharge measurements made during June 1 to December 21, 1904,

defined. The rating curve is a tangent, the difference being 9 per tenth.

of channel changing about May 26, 1904.

It is not well

Indication

Estimated monthly discharge of Hobble Creek near Springville, Utah, for 1904.

Discharge in second-feet. .
Month. a;l;:(;gflelent.
Maximum. | Minimum, Mean. '

March. ... .. 55 25 39.7 709
April. ... ... 141 47 93.9 5, b87
DU £ P 188 95 133 8,178
June ... 90 10 45.8 2,725
Julye o e e 1, 960
August o iiieeeecemeeeeaee e eeaaaaaa 1,220
September. . ... e 950
October . ... . e e e 1,090
November . . ... i e 950
Pecember .. ... e e e 980

Theperiod. . ..o ee e e 24, 340

aObserver on July 1 discontinued gage reading, and read deptﬁ of water in cross section. Dis-
charge for July to December, inclusive, was estimated from meter measurements and the depth of

water in section.
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SPANISH FORK NEAR SPANISH FORK, UTAH.

This station was originally established May 23, 1900, by C. C. Babb.
It was reestablished March 26, 1908, by C. Tanner. It is located 600
feet above the dam of the East Bench Irrigation Company and 5 miles
southeast of Spanish Fork, Utah. The Rio Grande Western Railroad
track is about 800 feet northegst of the gage. The gageisa 1l by 4
inch redwood stick 4% feet lon It is driven firmly in the bed of the
river and is well braced. It is graduated to feet, tenths, and fiftieths,
and located near the right bank about 1 foot from the water’s edge.
It is read once each day by Levi Thorpe. Discharge measurements
are made by wading. The injtial point for soundings is a willow
stake on the right bank 2 feet northeast of the gage. The channel
is straight for 150 feet above and below the station and tke current is
swift. The right bank is abouf 4 feet above the bed of the stream.
It is.covered with a dense growth of willows and is not liable to over-
flow. The left bank is about 5§ feet above the bed of the stream. It
is also covered with willows. The bed of the stream is composed of
coarse gravel and sand, somewhat shifting. The change in the cross
section takes place principaily|in the right half. There is but one
channel at all stages. The bench mark is a cross on a limestone rock,
which bears south 36° east, and'is 29 feet distant from the gage. On
the south face of the rock are the letters * U. S. G. S.” in black paint.
Its elevation is 7.16 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Spanish Fork near Spanish Fork, Utah, in 1904.

Date. Hydrographer. sAefzi?o?kf. . gs&?y. hgiag et‘ Discharge.

Square feet, | Ft. per sec. Feet. Second-feet.
February 9 ....| C. Tanner ........_.. 28 2.40 1.50 66
March 14......[..... do il 28 2.62 1.54 75
March 26._.... W. P. Hardesty...... 30 2.61 1.58 79
April 18 ... C. Tanner ........... 54 3.72 2.30 201
Junel16........ H. 8. Klleinschmidt. .. 42 3.31 1.88 142
July 20 ... .... dol .o .o........ 32 3.23 1.50 102
September 15 ..| C. Tan$er ........... 27 2.48 1.40 66
October 30.....| W. Swendsen........ 30 2.33 1.40 69
December 2..._|..... do L TP TP 27 2.41 1.40 64
December 22___|.._.. do ‘ .............. 26 2. 50 1.47 65

.
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Mean daily gage height, in feet, of Spanish Fork near Spanish Fork, Utah, for 1904.

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

1.56 | L.68| 1.58| 1.82| 2,48 | 2,46 | 1.76 | 1.54 | 1.44| 1.40| 1,42 1.42
1.64 | 1.70{ 1.58{ 1.80( 2.48| 2.36( L70{ 1.50{ 1.44| 1.40 | 1.42 1.42
1.60| 1.70) 1.50| 1.80| 2.66| 2.52| 1.68 | 1.48 | 1.42] 1.40| 1,42 1.42
1.46 | 1.50 | 1.58 | 2.30 | 2.76 | 2.44 | 1.70 | 1.44| 1.42) 1.40 | 1.42 1.22
1.46 | 1.48| 1.50 | 1.92| 2,78 | 2.34| 1.66| 1.44 | 1.42| 1.40 | 1.42 1.48
146 | 1.50| 1.54| 1.82 3.01 ) 2.26| 1.64| 1.42| 1.40 1.40 | 1. 42 1.48
1.68 | 1.48| 1.56 | 1.78 | 2.96| 2.36 | 1.72| 1.46| 1.40| 1.40 [ 1.42 1.48
1.70 | 1.58 | 1.60 | 1.80 | 2.94| 2.80| 1.68| 1.40| 1.40| 1.40 | 1.42 1.20
1,80 | L.48 | 1.66| 1.80 | 2.94| 2,20 L64| 1.42( 1.40{ 140 ] 1.42 1.44
1.80 | 1.60) 1.50 | 1.90| 3.00) 2.08} 166 | 1.42| L40| L42j 1.42 1.32
1.60 | 1.50 | 1.58 | 2.20| 3.14| 2.04| 1.60| 1.44| 1.40| 1.38| 128 1.26
1.54) L50| 1.54| 2,12 3.22| 202 1.60 | 1.54| 1.40 | 1.42| 1.26 1.24
1.52( 1.50 | 1.46 | 2.24 | 3.28! 200 1.60 1.46 | 1.38| 1.42/| 1.26 1.32
1.68 1.42 | 1.54 | 2.24| 3.28 | 1.96| 1.56 | 1.58 | 1.38 | 1.42 | 1.24 1.39
1,42 1.50| 1.54| 2.42| 3,28 | 194 L5652 | 1,48| 1.40| 1.42( 1.38 1.36
1.42| 162 1.56 | 2.26 | 3.36 | 1.92 1.54 | 1.48 | 1.42| 1.42| 1.38 1.24
1.42 | 1.5¢4 | 1.54] 2.26| 3.3¢4| 1L90] 1.54| 1,52 1.46| 1.42] 1..32 1.56
1.48 ) 1.50 | 1.54 | 2.32| 3.32 ) 1,90 | 1.52| 1.48 | 1.42 |al.41 [ 1.38 1.32
1.64 | 1.56| 1.58 | 2.36| 3.26 | 1.88| 152 | 1.44| 1.40| L 40| 1.44 1.32
1.44 | LJ48 ) 1.56 | 2.44 | 3,14 | 1.84 .52 1.44( 1.38| 1.40 1.32 1.30
1.68, 1,52 | 1.56 | 2.40 | 2. 9§ 1.80 | 1.50 ) 1.44] 1.40! 140 1.34 1.30
.60} 166 | 1.46| 2.21] 2,96 | 1.76 | 1.60| 1.44| 1.40 | 1.40 | 1.34 1.38

P2 F 1.46 | 1.88| 1.60| 2.18| 2.96 | 1.74| 1.50| 1.44| 1.40| 140! 1.32 1.38

b2 1.46 1.78 | 1.60( 210 2.96 | 1.72 1.68 | 1.46 | 1.40] 1.40] 1.30 1.40
1.46 | L.74] 162 2.12| 3.3¢| L.70| 1.58| 1.46| 1.40| 1.40| 1.30 1.40
1.56| L70| 1.461 2.10| 3.30| 1.70 | L.52| 1.44| 1.40; l.42 | 1.32 1.32
1.80  L.60 | 1.58| 2.3¢| 3,04 1L.70 [ L52| 1.46( 1.421 1.42| 1.3¢ 1.2
.64} 172 1,60 2.40 | 2,90 | 1.70| L60| 1.50| 1.42 ) 1.42| 1.34 1.24
1.68 | L.51| 250 | 2.42| 2.70 | 1.70| 1.56| 1.48 | Ld42| 1.42| 1.30 1.49
1.48 |....... 2,12 240 2.66 | 1.72| 1.58 | 1.54| 1.42| 1.42) 1.26 1.26

.7 S 1.68 ... ... 1.92 ....... 264 L.l...L 168 1.46 |....... L42{....... 1.30

a Interpolated.

Rating table for Spanish Fork near Spanish Fork, Qlah, from January 1 to May 16 and
Jfrom December 10 to December 31, 1904. ¢

h(;?égt?t. Discharge. h(gf’ég&. Discharge. J‘ h(;?élft. Discharge. hg?gglft. Discharge.
Feet. Second-feet. Feet, Second-feet. ; Feet. Second-feel. Feet. Second-feet.
1.20 36 1. 60 82 I 2.00 146 2. 80 300
1.25 40 1.65 89 2.10 164 2.90 320
1.30 45 1.70 97 1 2.20 183 3.00 340
1.35 50 1.75 105 2.30 202 &.10 361
! 1.40 56 1. 80 113 2. 40 221 .20 382
i 1.45 62 1.85 121 2. 50 240 .30 403
| 1.50 68 | 1.90 129 || 2.60 260 || 2.40 424
I 1.55 75 1.95 137 2.70 280

a Two rating tables necessary for 1904 on account of changes in channel during May and November.

The above table is applicable only for open-channel conditions. It is based upon
4 discharge measurements made during spring and 1 measurement made in Decem-
ber,1904. Itis fairly well defined between gage heights 1.40 and 2.30 feet. The table
has been extended beyond these limits.
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Rating table for Spanish Fork near Spanish Fork, Utah, from May 17 to December

9, 1804.¢

h‘g?g&_ Discharge. h(g?gglft. Discharge. h(i?glft. Discharge. h?:?:!ft. Discharge.
Feet. Second.feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.20 45 1. 60 95 2.00 161 2. 80 308
1.25 50 1.65 103 2.10 179 2.90 327
1.30 55 1.70 111 2.20 197 3.00 346
1.35 61 1.75 119 2. 30 215 3.10 365
1. 40 67 1.80 127 2. 40 233 3.20 384
1. 45 73 1.85 135 2.50 251 3.30 404
1.50 80 1.90 144 2.60 270 3.40 424
1.55 87 1.95 152 2.70 289

aTwo rating tables necessary for 1904 on account of changes/in channel during May and November.

The above table is applicable only for open-channel conditions.
4 discharge measurements made during summer and fall of 1904.

" defined between gage heights 1.40 and 1.90 feet.
beyond these limits.

\

It is based upon
1t is fairly well
The table has l=en extended

Estimated monthly discharge of Spanish Fork near Spanish Fork, Utch, for 1904.

[Drainage area, 670 square miles.]

Discharge in second-feet. Run-off.
Month. . avotal In Seeond- P
Maximum.| Minimum. Mean. :;&gr? Rgggg" c‘e':itu?i Inches.a
mile. fall.

January ...... 113 58 | 77.6 | 4,771 {0.116 | 0.134 | 8.1 1.66
February..... 126 58 | v9.11 4,650 | .118 | .127 | 7.4 1.71
March........ 240 63| 85.8| 5,276 | .128 | .148 | 4.4 3.8
s 299 110 | 174 | 10,350 | .260 | .290 | 28 1.02
May ..cc...... 415 236 | 343 21,090, .512| .590 | 25 2.33
June ......... 265 111 | 162 9,640 | .242 | .270 | 41 .66
Jaly oo, 121 80| 94.6| 5,817 | .141| .163 |39 .42
August .. ... 92 67 | 7.8 4,661 L1183 | .130 | 19 .69
September ... 75 65| 68.0| 4,046 [ .101 113 | 13 .85
October ...... 69 65| 67.8 | 4,169 | .101 | .116 ] 11 1.01
November.... 72 49 | 61.5| 3,660 .092 | .103 |...... .00
December . ... 77 0| 53| 3,33 | .08t | .03/ 87| 107
The year . 415 40 i 112 81,370 | .167 | 2.28 15.4 | 14.78

@ Mean at Provo, Thistle and Soldiers Summit.,

IRR 133-—0p——18
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SPANISH FORK NEAR LAKE SHORE, UTAH.

This station was established December 10, 1903, by Caleb Tanner.
It is located at the bridge on the highway between Spanish Fork and
Lake Shore, about 3 miles west of Spanish Fork. A plain staff gage,
graduated to feet and tenths, is driven into the bed of the stream near
the west side and about 10 feet below the bridge. It is read twice
each day by Frank Simmons. Discharge measurements are made by
car and cable about 800 feet above the gage. On Ilay 26, 1904, a
gage was established at the cable. The gage heights for the entire
year are referred to the original gage. The initial point for sound-
ings.is a 2 by 4 inch post driven into the right or south bank,
marked ““U. 8. G. S. Initial point.” The course of the section is
north 6% west. At 35 feet a 2 by 4 inch post is driven into the
north bank and marked ¢85 feet.”™ The channel is straight for 100
feet above and 50 feet below the station. The current is swift.
Both banks are high, composed of earth, and are not suhject to over-
flow. At the left bank there is a lower bank of narrow width, which
probably overflows during very high water. The bed of the stream
is composed of clean gravel and sand, and is shifting. There is but
one channel at all stages. An alternate measuring section was laid oft
nearly 850 feet upstream, where the bottom is wmuclk firmer, which
may be used if the first section proves to be too unstable. Bench
mark No. 1 bears south 18- 3 west, 10.5 feet fromn the gage, being a
30-penny nail driven into a log of the west abutment of the bridge
near its northwest corner. Its elevation, 11.68 feet above the zero of
the gage, is written in pencil. Bench mark No. 2 bears south 85~ 30/
east 91 feet from the gage, being a 20-penny nail driven into the north
side of a cedar fence post. 1ts elevation is 21.95 feet above the zero
of the gage. DBench mark No. 3 bears south 21° 45’ east, 197 feet from
the gage. It is a United States Geological Survey standard iron pipe
bench mark, projecting about 15 inches above the ground. Its eleva-
tion above the zero of the gage, 21.76 feet, is stamped on the cap. A
nail driven into the top of the initial point post of cross section No.
1 is 8.96 feet above the zero of the gage. The top of the initial post
for the alternate cross section is 10.96 feet above the zero of the gage.

The observations at this station during 1904 have be~n made under
the direction of G. L. Swendsen, district engineer.
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Discharge measurements of Spanish Fork near Lake Shore, Utah, in 1904.

Date. Hydrographer. ‘;::&O";f. vé\i(geai?y. h%;lgg}.?t. Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
February 3 ....{ C. Tanner ...__...... 25 2.39 3.02 60
February 24 _..{._... do . ... 44 2.56 3.65 112
March 27 ..___. W. P. Hardesty ...... 33 2.69 3.35 88
April 22 ______. C. Tanner ...._....... 61 2.79 4.22 170
May 20......_. W. Swendsen ........ 63 2.75 4. 08 172
May 20........ C. Tanner .. _......_. 65 2.78 4.08 177
May 26.__..__. W. Swendsen........ 33 2.51 3.40 82
December 22 .| ...do — oo 29 2,27 { 64.61 }, 50

2.80

a Gage at cable,

Mean daily gage height, in feet, of Spanish Fork near Lake Shore, Utal , for 1904.

Day. \ Jan. Feb. Mar. Apr. May. | Dec.a
2.87 (b) 3.27 3.7 4.835 |ooooas
2.90 3.00 3.36 3.72 4.87 (...,
2.90 3.02 3.30 3.72 4.42 ..o
2,92 297 835| 4.00 4.85
2,92 2,97 3.28 4.05 4.75
2.92 2.90 3.23 3.90 4.72
2.90 2.90 3.27 3.65 5.15
2.87 2.93 3.36 3.62 5.12 2.80
2.87 2.90 3.52 3.63 4.97 2.80
W] 2,90 | 3.25| 3.82 5.10 2.80
()] 2,97 3.37 3.90 5.35 2.50
(b) 2.92 3.30 4.02 5.35 2.80
) 2.98 3.32 4.05 5.35 2.80
(h) 2.97 3.28 4.17 5.10 2.80
(©) 3.02| 8.30| 4.2 4.75 2.80
(?) 3.11 ] .82 42| 4.5 2.80
(b) 3.02 3.25 4.10 4.27 2.80
(b) 3.90 3.17 4.21 4.27 2.80
(&) 3.90 3.10 1.32 4.35 2.80
(b) 3.02| 8.30| 4.50 1.12 2.80
(b) 3.06 3.10 4.45 4.27 2.80
.7 . () 3.24 3.00 4.20 4.10 2.80
2 T PP (b) 3.66 | 8.20| 4.15 3.85 2.80
. (b) 3.71 3.27 4.02 3.80 2.80
2 TP (b) 3.72{ 8.30| 3.97 3.80 2.80
b 3.75 3.17 4.15 3.40 2.80
(b) 3.52 | 38.32| 4.42 3.42 2.80
(b) 3.55 3.30 4.45 3.15 2.80
(&) 3.32| 5.02| 4.45 2.80 2.80
B eeennn. 417 4.32| 2.5 2,80
) Jeeenn-n o892 ... 2,37 2.80

lg Gage heights are worked up by a comparison of gage heights at old and new gages and refer to
old gage.
blce.

Note.—Total flow of river diverted for irrigation June 1 to December 6.
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Rating table for Spanish Fork near Lake Shore, Ulah, from January 1 to May 31, 1904.

hgiagglft. Discharge. h(garghet. Discharge. hg{.éghet. Discharge. j h(éisggg}ft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. \ Feet, Second-fect.
2.40 42 3.20 71 4. 00 158 4.80 262
2.50 43 3.30 78 4. 10 171 4.90 27
2.60 45 3.40 87 4.20 184 £.00 288
2.70 47 3.50 96 4. 30 197 £.10 301
2. 80 50 3.60 107 4.40 210 520 ) 314
2.90 54 3.70 119 4.50 223 5. 30 327
3.00 58 3.80 132 4.60 236 5.40 340
3.10 64 3.90 145 4.70 249 5.50 353

The above table is applicable only for open-channel conditions. It is based upon
8 discharge measurements made during 1904. It is well defined between gage
heights 3.00 feet and 4.10 feet. The table has heen extended beyond these limits.
Above gage height 3.70 feet the rating curve is a tangent, the difference being 13 per
tenth. .

Estimated monthly discharge of Spanish Fork near Lake Shore, Utah, for 1904.

Discharge in second-fest.
ot Zeln
Maximum. | Minimum. Mean.
January @ . ... ... ......_....._.. 55 53|  53.3 3,277
February .. ..o ... .. ... 145 53 76.2 4,383
March ... 291 58 88.7 5,454
April ... 223 109 168 9, 997
May oo e 333 42 202 12, 420
1 oY U Y RO [ PO
December 7-31¢ _ .. .. .. e 2, 480
The period...................... li ........................... 38,010
|

aRiver frozen January 10 to February 1; discharge estimated.
b3tream dry June 1 to December 6, )
¢ Water turned in river December 7; average discharge estimated at 57 second-feet.

GREAT SALT LAKE AT SALTAIR, UTAH.

A gage was established March 7, 1904, on Great Salt Lake, Utah, in
connection with evaporation investigations being carried on at this place.
The gage is located 500 feet northwest of the extreme northwest end of
the temporary extension of the north wing of the bath houses of the
Saltair pavilion. The gage is a staff, graduated to feet and tenths
from —4 feet to 4-4.5 feet, attached to railroad irons d-iven vertically
into the bed of the lake and securely braced. The lower end was
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driven 1 foot into the lake bed, so that the —4 foot mark is about
even with the sand. The zero of this gage is set 6 feet below the zero
of the old Lake Shore gage (see Gilbert’s Monograph on Iake Bonne-
ville, pp. 231 and 409), and 2.33 feet below the zero of the temporary
gage established at Saltair during 1908, by Dr. H. J. Hyatt, director
of the United States Weather Bureau at Salt Lake City. Bench mark
No. 1 is a United States Geological Survey standard bench-mark cap
cemented on the top of the cap of a pile bent of the trestle support of
the Salt Lake and Los Angeles Railroad. This ig the thirteenth pile
bent, 204 feet southeast of the end of the track. Its elevation is 11.17
feet above the zero of the gage, and 4,224.06 feet above sea level, as
determined from Salt Lake City datum. Bench mark No. 2 is the head
of alarge screw driven into the northeast supporting post at the extreme
northwest end of the row of bath houses, 500 feet southeast of the gage.
Its elevation is 1.56 feet above the zero of the gage, and 4,214.45 feet
sea level.

This station was turned over to the United States Weatl or Bureau.

Mean daily gage height, in feet, of Great Sali Lake at Saltair, Utah, for 1904.

Day. Mar. | Apr, {May. |June.|July. Day. Mar, | Apr, | May. (June.|July.
ey PR PR PR PR PO B I P PR DU PP F 1.20
2R PR 0.8 fooieaaaa]eaaan b £ 2RI PR PPN R 1.5 1.20
L Y [ R VRO PR 19 i 0.3 .. ... ARRREE] CETR 1.20
E SRR IR 81 1.30 |...oofaaan () JNRRU R FR PR 1.40 |...... 1.20
- SO PO 811.80]1.40 ... b2 RPN IS O, 140 | 1.10
[ SRR PR PPN DR FR, 1.86 | 22, et 1.00 | 1.40 J......f......
(PR RN PO PRRNIN PR O, [ S PP D, 140 ..o
- R IR 811.30 ) 1.60 | 1.85 || 24 . oo ]eanas 1.00 foeeeieinialieaaas
| PR PR 81...... 1.50 ) .85 || 25 coiiiiiii e ) W1 T R PO PR

Ly P D DA b 93T N RN | L SO PN PRI PR 1.456 {.. ...
B P P 1.50 |...... L R AP (R 140 )......
RN —0.2 ...l 1.50 |...... b [ 30 D 1.35 1 1.40 j......
13 L 2 811.35 | 1.50 |...... 29 i [ ) P LA0 .o eeees
L % R B, 811.361.50 |...... |11 2R 1256 fo e
1 TGP MY DR PR 1.35 ) 1.60 |...... |3 S (R PR B I DO
6. . s 3 PO 1.35 | 160 |......

SEVIER RIVER NEAR GUNNISON, UTAH.

This station, established by Caleb Tanner on June 29, 1907, is at the
wagon bridge which crosses the stream 4 miles west of the town of
Gunnison on the road to West View precinct. The gage is a vertical
1 by 4 inch redwood timber painted white and nailed to a bridge pile
near right bank of the stream. It is graduated by means of black
paint to feet, tenths, and fiftieths. . The gage is read once each day
by I. H. Erickson. Discharge measurements are made at ordinary
stages from the bridge to which the gage is attached. At low water
they are made by wading about 200 feet below the bridge. The initial
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point for soundings when measurements are made from the bridge is
the bridge pile to which the gage is fastened, on the riglt bank of the
stream. When measurements are made by wading the initial point
for soundings is a 2 by 4 inch post driven into the right bank of the
stream. On the left bank directly opposite the initial point is a 2 by
4 inch post, 93 feet from the initial point. The channel is straight
for 300 feet above and below the station. Both banks are about 10
feet above the hed of the stream, covered with salt grass, and are
not liable to overflow. The hed of the stream is composed of sand
and gravel, free from vegetation, and is permanent. There is one
channel at all stages. At low water the low velocity at the bridge
makes the measurement inaccurate because of the bridge piles and
floating débris. This is overcome by using the section below.
Bench mark No. 1 is a large spike driven into the side of a cedar
fence post S. 74° K. 46 feet from the gage. Its elevation is 8.55 feet
above the zero of the gage. Bench mark No. 2 isa nail in top of rail-
ing post at the northeast corner of the bridge, 13 feet north of the
gage. Its elevation is 13.18 feet above the zero of the gage. Bench
mark No. 3 is S. 84~ 30’ E. 153 feet from the gage, and is a United
States Geological Survey standard iron bench mark. Its elevation is
10.10 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of Sevier River near Glunnison, Ulah, in 1904.

Date. Hydrographer. s?erci?o?lf. vgfggil:y. hfjiagﬁfi_ Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
January 13 ... C. Tanner ........... 94 2.45 1.99 234
February 16 .._|..... do oo 13 2.55 2.22 331
February 16 ... .._. s (o R, 13 2.39 2,22 310
February 16 .. _i..... 4 1S R, 13 2.42 2.22 312
March 16..._..|. ... s 0 N 22 .97 .50 21
March 30...... W. P. Hardesty...... 19 L4 .38 14
April 19 ... _. E. C. Murphy and C. 24 1.4 .52 25

Tanner.

Junel3........ W. Swendsen ........ 66 1.14 1.00 7H
August29. .. ... C. Tanner . ......._.__ 31 1.26 | .72 39
October 26 ... j..... do aool ol 29 1.10 .68 32
December 4....| W. Swendsen.._..._. 68 1.17 1.00 30
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Mean daily gage height, in feet, of Sevier River near Gunnison, Utah, for 1904.

‘e

Day. Jan. | Feb. | Mar. | Apr. | May. ) June. |July. | Aug. |Sept. } Oct. | Nov. | Dec.
Toviioiiaaan (a) 240 | 1L00f 0.44| 0.48 0.78 | 0.64 | 0.56 | 0.68 | 0.56 [ 0.68 0.96
2N P 2.32 .94 S DO 74 .66 | .56 T PO .68 .94
2 JR R PO 2.34 .94 ;1 1N P .70 .60 .56 .68 |eeails comuncs 102
K 2.00 ) 2.30 .84 .50 1.18 .10 54l .56 | .68 56 Jueennnn 1.02
B 2,00 | 2.4 .82 50| 10 |....... 54| .56 .68 .48 .76 L02
G 2,00 | 2.30 .82 .60 1.02 | 1.00 .56 1 .56 .68 .48 .76 1.02
Toeeeeaaaeeaan 190 | 2.00 .50 .60 .90 | L4 14| .66 .64 .46 .78 1.00
[, 1.76 | 2.30 .50 .54 L4 1,20 L6 .56 .64 .48 .78 1.00
[ () 2.30 .48 A1l 1120 1,10 54| .56 .60 1.06
) {1 2.38 A8 L 1.04 | 1.08 o4 .56 .60 51,06

2.10 .48 . 1.24| 1.20 Bd .56 .58 1.06
1.94 .46 . 1.20, 1.06 |....... .58 B8 ... R S W]
2,24 .48 B 126l .56 | .B8 .58 .06
2.00 .48 .66 | 1.24 | 1.00 .56 . b8 .58 1.06
1.96 .48 .56 | 1.30 .90 .56 | .58 .58 1.06
2,24 .50 .58 | 1,28 .81 LS T .58 ,1.06
2.26 48 .54 1 1.30 .81 b .58 5% 1.06
2.22 .48 .82 1.34 .84 .H0 .8 .58 1.06
2.12 48 .50 | 1.44 .80 .50 | .80 .58 1.06
2.00 .48 B2 1,28 .80 .50 .70 .58 1.06
1.76 .48 .52 1.34 .72 B0 .70 .56 1.06
170 .48 .52 .98 12 B0 66 (.. 1.06
2,00 .46 .50 .88 .70 .50 | .68 .56 106
174 .18 .50 L9 .70 .16 | .68 .56 1.06
1.50 48 .40 98 L2 46| .68 .56 1.06
1.40 .48 .46 | 1.00 N 46| .68 .58 1.06
1.20 .28 .46 | 1,02 .74 .46 | .68 .58 1.06
1.14 .28 .46 .90 .70 .50 .70 .58 1.06
1.00 .30 .46 .92 72 .52 .4 .58 1.06
....... .30 .48 88 L.l 56| LT .56 1.06
....... A2 B8, .56 Td [oeeeiafeeiamaefecaaeaa|w 1.U6

alce

b December 9 reading assumed for rest ol month on aceount of ice gorge.

4.0 feet.

Highest reading of gorge

v
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Rating table for Sevier River near Gunnison, Utah, from January 1 to Lecember 31, 1904.

h(é‘ilgglst. Discharge, h%?gglft. Discharge. h(e}iagghet. Discharge. h(gi‘z‘?t. Discharge.
_|—

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet, Second-feet.
0.20 8 0. 80 49 1.40 152 2.00 269
.30 11 .90 62 1.50 172 2.10 289
.40 16 1.00 77 1.60 191 2.20 308
.50 22 1.10 94 1.70 211 2.30 328
. 60 29 1.20 113 1. 80 230 2. 40 347
.70 38 1.30 133 1. 90 250 2.50 367

The above table is applicable only for open-channel conditions.
10 discharge measurements made during 1904.

1t is based upon

It is well defined between gage

heights 0.40 foot and 2.20 feet. The table has been extended beyond these limits.
Above gage height 1.10 feet the rating curve is a tangent, the diffevence being 19.5

per tenth.
Estimated monthly discharge of Sevier River near Gunnison, Ulah, for 1904.
[Drainage area, 3,986 square miles.]
Discharge in second-feet. Run-off.
Total i B
Month. acre.feet. |Second-feet Debth in
Maximum. | Minimum. | Mean. per square in%h -
mile. .
January ._..._..._.. 355 191 | 255 15, 680 0. 064 0.074
February ........_.. 355 77 | 267 15, 360 . 067 072
March._ ... ._....... 77 10| -27.4 1,685 . 0069 . 0080
April ... ... ... 29 16 22.9 1, 363 . 0057 . 0064
May ............... 160 21 92.9 5,712 . 023 . 027
June ... ... 113 36 59.0 3,511 . 015 . 017
July ... 45 20| 25.7 1,580 | .0064- .0074
August ...._......... 59 26| 32.8 2,017 .0082 | .0095
September..___._... 36 26 29.6 1,761 . 0074 . 0083
October . ......____. 36 20 25.7 1,580 . 0064 . 0074
November .......... 71 36 51.4 3,058 .013 . 014
December .. ... . ... liieiio... 8.3 5,183 .021 .024
The year ... .| ... . |o........ 81.1 58, 490 . 020 .275

a Ice gorge December 10-31: discharge estimated.
NOTE —Discharge estimated for missing gage heights,
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SAN PITCH RIVER NEAR GUNNISON, UTAH.

This station was established June 30, 1900, by Caleb Tanner. It
is located 4 miles northeast of Gunnison and one-eighth mile west
of the Rio Grande and Western Railroad. The station is just west
of the second farmhouse along the railroad track north from Gun-
nison. The gage consists of a vertical timber driven firmly into
the bed of the stream and strongly braced, near the left bank of
the stream, about 100 feet above the ford. It is painted white and
graduated to feet, tenths, and fiftieths. The gage is read once each
day by Oliver Pederson. Discharge measurements are made by
wading directly under a wire stretched across the . river at the
station. The initial point for soundings is the west side of a post
about 3 feet high, on the left bank, to which the tagged line is
attached. The channel is straight for 100 feet above and slightly
curved below the station. The current isswift. Both banks are about
5 feet aboye the bed of the stream, composed of clay, and covered
with grass. The bed of the stream is composed of sand and gravel.
It is clean and fairly permanent. There is but one channel at all
stages. The bed shifts somewhat during floods, but other than this,
the conditions are good for accuracy. Bench mark No. 1 is the top of
a cedar post, 1 foot in diameter, set firmly in the ground 45.5 feet
west of the gage rod. Its elevation is 5.96 feet above the gage datum.
Bench mark No. 2 is the top of a nail driven into the top of a stake
driven into the ground at the foot of a fence post on the west side of
a stockyard S. 84° E. 150 feet from the initial point fcr soundings.
Its elevation is 10.36 feet above the zero of the gage.

The observations at this station during 1904 have beer made under
the direction of G. L. Swendsen, district engineer.

Discharge measurements of San Pitch River near Gunnison, Utah, in 1904.

Date, Hydrographer. s‘:gfz')gf vévllggiltly. hg?ggf," Discharge.
Square feef. | Ft. per see. Feet. Second-feet.
February 15 ...} C.Tanner............ 21 0.83 1.82 18
March 16....._|..... (s (s R 19 .64 1.75 12
March 31 ...... W. P, Hardesty ...... 18 .54 1.68 10
April 19 ... ... E.C. Murphy and C. 27 2,22 213 60
Tanner.
Juave 4. ... W.Swendsen ........ 41 a1.79 225 (6
Juneld. ... ...|..... 1 [ S 41 1,79 2 25 73
Junel4.. ... _.|..... do e 41 €1.70 2 25 70.
September 1 ...| C.Tanner .......... 22 .94 1.87 2
December 5....] W.Swendsen _._.._.. 17 .42 1.62 7

a Six-tenth method. b Integration method. < Top and bott»m method.
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Mean daily gage height, in feet, of San Pitch River near Gunnison, Utah, for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.] Oet. | Nov, | Dec.

1.78 0 1.80 | L74| 1.70 | 2.26 | 2.42| 2.32) 2.34| 1.88| 1.8 | 1.86 | 1.70

L76) 1.80 ¢ 1.72| 1.68| 2.24| 2,40 ] 2.82| 2.3¢4| 1.86| 1.84| 1.8 | 1.70

1.78 | 1.80 | 1.70 | 1.68 | 2.32 | 2.34( 2.32 | 2,30 | 1.8 | 1.84 | 1.84) 1.70

1,78 1.80 | 1.70 | 1.68| 2,30 | =2.32( 2.30 | 2.80 ] 1.86 | 1.82| 1.86{ 1.70

1.80 | 1.80| 1.70} 1.68| 2.36| 2.30 | 2.38 | 2.30| 1.84 ) 1.82| 1.84| 1..70

1.80 | 1.78 | 1.72| 1.68 | 2.30| 2.28 | 2.46 | 2.30| 1.8+ | 1..80| 1.82| 1.62

1.78 | 1L.78 | 172 1.62) 2.38) 2,26 | 2.46 | 2.30 | 1.8/ | 1.8 | 1.82 | 1.62

173 1 1.80| 1.72| 1.62} 2.30| 2.32| 2.44| 2,28 1.8/ | 1.8 | 1.82| 1L.70

1.70 | 1.7 1.70 ( 1.64 | 2,24 2,32 2.46( 2.26 ( 1.8 | 1.84{ L& 1.74

L78 0 L.76| 1.70 | Le64! 2.24| 2,30 2.44| 2,24} 1.8 1.82| 1.91| 1.64

1.78 | 178 | L70| 1.64| 2040 | 2.24| 2.4 | 2.24) 1.8} 1.80}| 1.79| 174

1.0 1.78 | 170 1.68 | 2.70 | 2.28, 2,44 | 2,22, 1,82 | 1.82, 1.79) 1,72

L78 ) 178 | 1.70| 1.80 | 2.56| 2.26| 2,44 2,20 1.82} 1.84| 180 | 1.71

1,80 [ 1.78 | 1.70 | 1.82 2. 2,26 246 | 2.14| 1.82{ 1.82| 1.8 1.7

178 | 1.82 ) 1,74 | 1.88 | 2,52 | 2,26 | 2,48 | 2,14, 1.82 | 1.84| 178} 1.62

1.70 | 1.78 | 1.74| 1.88 | 2,96 | 2.26 | 2.46 | 2.13 | 1.82| 1.84| 1.78| 1.60

1.78 | 1.8 ] 1.74) 1,90 2,8 | 2.26| 2,44 1.90) 1.8 | 1.8¢ | 1.798) 1.73

1.78 | 1.80 , 1.74| 1.90, 3,10 2.26 | 2.42, 1.90| 1.8 1.84| 1.80 6 1.72

1L.78 | 1.82 | 174 214 274 224 240 1.88| 180} 1.84| 1.80 1.64

1.78 | 1.72 | L7 2,18 | 258 | 2.20| 2,42 1.88| 1.80, 1.84 1.74| 1.78

1.80 | 178 | L74| 214 242 220 | 2.42| 1,88 1.80| 1.84| 1.73| 1.73

1.78 | 180 | 1.68) 2,10 | 2.44| 2.26| 2.42| 136} 1.80| 1.86 | 1.72| 1.73

2. S 1.72 ) 1.80| 1.70 ) 2.10| 2.82| 2.26| 2,40 | 1.8¢| 1.8 1.8 | 1.73 | 1.73
24 1,781 1.80 | 1.70| 2.0 | 3.10 | 2.26 | 2.40 | 1.84| 1.80 | L6 | 1.60] 1.74
b T 1.80 | 1.78 | 1.70 | 2,16 | 2,90 | 2.24| 2.40| 1.84| 1.80} 1.8 | 1.60 | 1.80
b 1.80 | 1.76 ; 1.7 2,16 | 2,90 2.2 2,40 | 1.83 | 1.82} 1.8} 1.60 | 1.60
.80 1.76, 1.70 | 2,24 | 2.68| 2,28 | 234 1.8, 1.82| 1.86| 1.60| 1.61

1.76 | 1.76 | 1.70 | 2.24| 2,64 226 2.34| 1.8 ) 1.84] 1.86 | 1.64| 1.61

1,80 | 1.76 | 1.80 | 2.24 258 | 2.30| 2,40 1.8 1.84| L& | 1.64| 1.64

1.78 1.70 | 2,22 2.54| 2.32| 2,86 | 1.88 1.86| 1.8 | 1.64| 1.70

1.80 1.68 [....... 2,86 (..., 2,86 1.88 |....... 1.86 |....... 1.72

Raling tuble for San Piteh River near Gunnison, Utah, from January 1 lo December 31,

1904.

Al al . 1 !
h(giagg]ft. Discharge h(gxnggl:\t Discharge. h(é?gglft. Discharge. h(;?égtft. Discharge. |
Feet. ~econd-feet, Feet Second-feet. Feel, Second-feet, ’F'eet. Second-fect.

1.60 6 2.00 3 2.40 110 .80 198
1.70 10 2.10 47 2.50 132 2.90 220
1. 80 16 2.20 66 2.60 154 <00 242

1. 90 23 2.30 88 2.70 176

The above table is appficable only for open-channel conditions. It is based upon 7
discharge measurements made duaring 1904. It is well defined between gage heights
1.60 feet and 2.30 feet. The table has been extended beyond these limits. Above
gage height 2.20 feet the rating curve is a tangent, the difference being 22 per tenth.
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Estimated monthly discharge of San Pitch River near Gunnison, Ulak, for 1904.

[Drainage area, 836 square miles.]

Discharge in second-feet. Run-off.
Month. a?:?gf]eieti. Second-feet | orip i
Maximm{:. Minimuq1. Mean. pe;siqllelflre inches,

January ... ... 18 10 14.8 910 0.018 0.021
February........... 17 14 15.2 874 .018 .019
Mareh .. ..._....... 12 9 10.7 658 .013 .015
April. ... .. . ... 75 7 31.6 1, 880 . 038 . 042
May ............... 264 T 147 9,039 . 176 . 203
June ... ..., 114 66 83.5 4, 969 . 100 112
July .. ... ... 128 88 | 111 6,825 .133 .153
August ...._ ... P 97 19 50. 4 3,099 . 060 . 069
September___.__.__. 22 16 17.8 1,059 .021 .023
October .._......... 20 16 18.7 1,150 .022 . 025
November.......... 24 6 14.2 845 017 .019
December .._....... 16 6 9.9 609 -012 .014
The year ..... 264 6 43.7 31,920 . 052 .715

HUMBOLDT RIVER (NORTH FORK) NEAR ELBURZ, NEV.

This station was established October 10, 1902, by E. C. Murphy.
It is located 150 feet below the Southern Pacific Railroad bridge and
about one-fourth mile above the junction of the North Fork with
Humboldt River. It is 2 miles west of the Southern Pacific Railroad
station at Elburz. The nearest post-office is Halleck, Nev. The gage
is an inclined 4 by 4 inch timber fastened to the left bank just above
the cable. It is read once each day by A. R. Blevins. Discharge
measurements are made by means of a cable and car. The initial
point for soundings is the zero on the tagged wire. T™o channel is
straight for 150 feet above and below the station. There is but one
channel at all stages, and the current is sluggish. Both banks are
high. The left bank will overflow at extreme flood stages. The bed
of the stream is composed of gravel and silt, and changes slightly.
The bench mark is a 4 by 4 inch timber driven in the ground on the
left bank about 20 feet upstream from the gage. Its elevation is 6.99
feet above the zero of the gage.

The observations at this station during 1904 have beer made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Humboldt River (North Fork) near Elburz, Nev., in 1904.

Date. Hydrographer. widmn. | KRS | eloerty. | naght. | cnarge.
Feet. Sq. feet. | FY. persec.|  Feet. Sec.-feet.
March 21...... W. A. Wolf.......... 40 87 2.28 4.15 198
April 11 ... .| ... do oo l... 40 89 2.11 4.10 188
May3 ... ..|..... do ... .. ...... 40 95 1.90 4. 06 180
May 17 ........|..... do ool 40 88 1.84 4. 00 162
June T _____|.__.. do oo ... 40 | 104 1.54 4,75 160
Junel7._... .. |..... [« 1 R ! 41 82 1.18 4. 65 97
June28. ... _.|..... [ 1 38 23 1.52 3.55 35
July 9... .. _.|..... do e 38 20 1.28 3.40 26
July 18 ...|..... A0 ol 1| 17 1.39 1 3.35 24
August18......[ ... do ... ... ‘ 9 6.5 1.04 3.10 6.8

a Backwater.

Mean daily guge height,in feet, of Humboldt River ( North Fork) near Elburz, Nev., for 1904.

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

) S l 1.80 | 2.00| 4,10 4.60 | 400| 5.20| 3.50| 3.20 | 3.00| 3.10| 3.30 | 3.20
Qe 1.90 [ 2,00 4.30| 4.50| 4.10| 510| 3.40| 38.15| 3.00| 3.10| 3.30 3.20
| 2 1.90 | 2.00| 4,40 4.40 | 4.10 |....... 3.40 | 3.15| 3.00| 3.10| 3.30 3.0
4o 1.90 | 2.00| 4.30| 4.30| 400 | 510| 3.40 3.15| 3.00| 3.10| 3.30 | 3.20
[ DO, 1.90 | 2,00 4.20| 420 3.90| 500| 3.40| 3.15| 3.00| 3.15; 3.30( 3.30
[, 1.90 | 2,00 4.00| 4.20! 3.80 |....... 3.40 | 3.10| 3.00| 3.15| 3.30| 3.40
T 1.90| 2.10| 3.80| 4.10{ 3.70 | 4.8 | 3.40| 3.10| 3.00| 3.15| 8.30{ 3.40
1.90 | 2.10| 3.80 | 4.10| 3.60 | 4.90| 3.40| 3.10| 3.00| 3.15| 3.30 3.40

1,90 | 2,10 4.00 | 410{ 3.50 | 5.00| 3.40| 3.10| 3.00| 3.15| 3.30 3.30

1.90 | 2.10| 4,10 400! 3.60| 4.90| 3.40| 3.10| 3.00] 3.20| 3.30| 3.30

1.90 | 2.20| 4.10| 4£00| 3.70| 4.80} 3.30| 3.10| 3.00] 3.20| 3.30 | 3.30

120l 1,90 | 2.20, 4.00| 4.10; 3.8 | 4,80 3.30| 3.10 | 3.00} 3.20, 3.30| 3.40
o 1.90 | 2.30| 3.90| 4.10 | 4.00| 4.80 | 3.40 | 3.10| 8.00 | 3.25 | 3.30 3.40
Moo 1,90 | 2.70 | 3.90| 4.20| 4.10| 4.70 | 8.40| 3.10] 3.00| 3.256| 3.256| 3.40
190 | 270 4.00 ] 4.30| 4.10| 4.70 | 3.40| 3.10| 3.00| 3.30| 3.25 3.40

1.90| 2,70 | 4.00| 4.40 | 4,00 | 4.60 | 3.35| 3.10| 3.00| 8.30} 3.20} 3.30

1.80 | 2.30| 3.90 | 4.40| 410} 4.50| 3.35| 3.10| 3.00| 3.30| 3.20) 3.30

180, 2,40} 4.00, 450 | 4,10 4.40 | 3.35, 8.10| 3.00 6 3.30| 3.20, 3.30

1.80 | 2.40| 4.00| 4.50| 4.20| 4.40 3.35| 3.10| 3.00| 3.30| 3.20 | 3.30

1.80 | 2.40| 4.00| 4.40| 4.30| 4.30| 3.35| 8.10| 3.00| 3.30| 3.20 | 3.30

1.80 | 2.80( 4.00( 4.30 | 1.40( 4.10| 3.35| 3.06| 3.00( 3.30 | 3.20( 3.3

1,80 | 2.70 | 4.10 | 420 | 5.40 | 4.00| 3.35| B8.05| 3.00| 3.30| 3.20 | 3.40

1.80 | 2.80| 4,00 4.10| 510 3.90| 3.30| 3.00| 3.00| 3.30| 3.20 | 3.40

1,90 |....... 410| 4.40 | 5.00| 3.8 | 3.30| 3.00| 3.00| 3.30| 3.15| 3.40

1.90 | 6.00 | 4.20| 430 | 4.90| 3.70 | 3.30| 3.00| 3,05| 3.30{ 3,10 | 8.45

1.9 | 540 | 4,10 4.20| 550 3.50 | 8.30| 3.00| 3.10| 3.30| 3.10} 3.45

1.90 | 5.00| 4,00 | 4.20 560 | 3.40| 3.30| 3.00| 3.10| 3.30 | 3.20 | 3.50

1.90 | 4,20} 4.00| 4.10| 5.60| 3.40| 3.20| 3.00| 3.10| 3.830+ 3.20! 3.5

2.00 | 4.00( 4,10 | 4.00| 5.50| 3.40| 3.20| 3.00| 3.10| 3.30 | 3.20.| 3.60

2.00 |....... 4,20 3.90 |....... 3.50 | 8.20| 3.00| 3.10| 3.30| 3.15| 3.60

2,00 |....... 4.40 |.......| 5.380[....... 3,20 3.00 [....... 3.30 {....... 3.60

Nore.—River frozen January 1 to February 23 (practically no flow).
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Rating table for Humboldi River (North Fork) near Elburz, Nev., from January I to
December 31, 1904.

hgf.ég]st. Discharge. hg?gglft. Discharge. h(gi’égt?t. Discharge. hgfgglst. Discharge.
Feet. Second-feet. Feet, Second-feet, Feet. Second-feet. Feet. Seeond-feet.
3.00 5 3.80 105 4,60 328 5.40 552
3.10 7 3.90 132 +4.70 356 5.50 580
3.20 11 4. 00 160 4. 80 384 5. 60 608
3.30 18 4.10 188 +.90 412 5.70 636
3. 10 27 4.20 216 5.00 440 5. 80 664
3.50 40 4.30 244 5.10 468 5.90 692
3.60 59 4.40 272 5. 20 496 6. 00 720
3.70 81 4. 50 300 5.30 524

NoTE.—From February 24 to 28 and from May 22 to June 22, 1904, take 50 per cent of the discharge
given in the table, on account of backwater.

The above table is applicable only for open-channel conditions. It
8 discharge measurements made during 1904. It is well defined between gage heights

3.10 feet and 4.15 feet.

is based upoa

The table has been extended beyond these limits. Above

gage height 3.85 feet the rating curve is a tangent, the difference beinz 28 per tenth.

Estimated monthly discharge of Humboldt River (North Fork) near Elburz. Nev., for 1904.

.
[Drainage area, 1,020 square miles.]

Discharge in second-feet. Run-off.
Month. arlc‘(r)gf]eiex;. Secord-feet Depth in
Maximum. | Minimum. Mean. pet;[?i g‘are inches.
February 25-29 ..... 720 160 418 4, 046 0. 410 0.076
March........_..... 412 105 184 13,310 . 180 . 208
Aprilo. ... ..... 328 132 226 13, 450 .222 . 248
May ... .. ........ 608 40 274 16, 850 . 269 .310
June ... ... 496 27 284 16, 900 . 278 .310
July oo, 40 1| 22.2 1,365 . 022 .025
August ........__... 11 5 6.7 412 . 0066 . 0076
September.......... 7 5 5.4 321 . 0063 . 00569
October ............ 18 7 14.0 861 . 014 . 016
November .......... 18 7 13.8 821 . 014 .016
December .......... 59 11, 26.8 1,648 . 026 .030
The period .| emoo e e 67,980 |o ool

B
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HUMBOLDT RIVER AT PALISADE, NEV.

This station was established November 27, 1902, by E. C. Murphy.
The gage is a vertical 1 bv 4 inch board spiked to the right abutment
of the single-span highway bridge one-fourth mile from the hotel at
Palisade. It is read once each day by T. H. Jewell, the hotel keeper.
There is a railroad bridge about 500 feet below. Discharge meas-
urements are made by means of a cable and car one-fourth mile
above the gage. At very low stages, when the current becomes slug-
gish at the cable, measurements are made by wading a short distance
above. The initial point for soundings is the zero on the tagged wire.
The channel is straight for 200 feet above and for 300 feet below the
station. The right bank is low and liabie to overflow. The left bank
is high. The bed of the stream is composed of gravel and sand and is
permanent. There is but one channel at all stages. Th~ bench mark
consists of a spike and three nails driven into the hridge abutment to
which the gage is fastened. Its elevation is 7.00 feet ahove the zero
of the gage.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Humboldt River «t Pulisade, Nev., in 1904.

Date. Hydrographer. Wwidth. s%l(-’etfito(l)lf. vel'\ldggilgy. h(giaggtst. ch]:i)tirsée.

Feet. Sq. feet. | Ft. per sec.|  Feet. See.-feet.
March 23 .__... W.A Wolf_____..... 104 350 2.13 3.81 745
April 13 ... .. ... do . .ooo..... 105 410 2.35 4.30 964
May 4. ... do ..o ... 103 460 2.53 4. 65 1,165
May16._ .. ... |..... do oL, 106 460 2.50 4.62 1,152
June6._.. .. |. ... do ... 110 578 2.92 5.80 1,685
Junel6......._|..... do coooai.... 110 556 2.90 5. 60 1,614
June27. .. . _|..__. do ... 106 466 2.45 4. 568 1,144
July 8. .. ... 18 0o R 104 313 1.91 3.45 597
July 18 ... ... ]. ... do ... . ... 103 282 1.88 3.10 531
July 27 oo ... do oo........ 97 209 1.43 2.40 298
August 17| ... do cooooooo... 40 3 1.75 1. 40 75
September & .. .|._._. do oL .30 36 1. 56 1.30 56
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Mean daily gage height, in feet, of Humboldt River at Palisade, Nev., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. |June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
B 1.60 | 1.50 | 4.9%0 ‘ 4.30 | 4.70| 6.00 | 4.10| 1.95| 1.30 | 1.40| 1.90 1.95
L, 1.60| 1.50 | 5.40' 4.30| 4.70| 6.00 | 3.95| 1.90| 1.30| 1.50 | 1.90 1.9
[ P 1.60 | 1.50 | 4.90 :‘ 4.50 | 4.70 | 6.00 | 3.70| 1.90 | 1.30 | 1.60| 1,90 1.95
doiil ool 1.60 | 1.50 | 4.50 | 4,60} 4.70| 5.90 | 3.60| 1.80| 1.30} 1.€0 | 1.90 1.95
[ 1.60 | 1.50 | 4.20 | 4.50| 4.70| 590 | 3.55| 170 | 1.30| 1.60| 1.90 1.95
B 1.60 | 1.50 | 4.60 | 4.40) 5.00 | 5.90 | 3,50 1.70 | 1.40| 1.60 | 1.90 1.9
1.50 | 150 | 4.60 4.40f 4.70 | 5.80 | &.45! 1.70 1.40 | 1.60 | 1.90 1.95
150 | 1.50 | 4.70 | 4.40| 4.70| 5.8 | 3.45| 1.656| 1.40| 1..60}| 1.90 1.95
1.50 | 1.55| 4.50| 4.20 | 4.60| 5.80 | 3.45| 1.60 | 1.40 1.60 | 1.90 1.95
1.60 ) 3.80| 4.20| 4.50| 5.70 | 3.45 | 1.60 | 1L.40| 1.60| 1.90 1.95
1.65| 3.80| 4,20 4.50| 5.70 | 3.40 | 1.60 | 1.40 | 1.75| 1.90 1.¢5
1.65| 3.70| 4.40| 4.40| 5.70 | 8.35| 1.55| 1.40| L7 | 1..90 1.¢6
1.70 | 3.90| 4.50 | 4.50| 5,60 3.30 | 1.50| 1.40| 1.8%| 1.95 1.90
170 | 3.90] 4.40| 4.50 | 5.50 | 3.20 | 1.40| 1.40| 1..82| 1.95 1.80
1.70 | 890} 4.50| 4.50 | 5.50 | 3.20| 1.40| 1.40 | 1.89 1.9 1.7
2,00 3.70| 4.60| 4.60 | 5.50 | 3,20 1.40 | 1.40| 1.90 | 1.9 1.75
3.00| 3.70| 4.70 | 4.60 | 5.40 | 3.15| 1.40 | 1.40| 190 | 1.9 1.75
150 | 3.8 | 470 | 4.70| 5.40 | 3.10| 1.40 | 1.40| 1.90| 1.95 1.70
2.00| 3.90 4.70 | 4.70 540 3.00| 1.40| 1.40| 1.90 | 1.9 1.70
2.00 | 3.90} 4.90) 4.9 | H20| 3.00 | 1.40| 1.30 | 1.90| 1.9 1.70
2.20 | 3.80| 5.00 5 00| 5.20| 2.90 | 1.40 | 1.30 1.90 1 1.95 1.%0
500 3.8 H5.00| 5.20] 520, 2.80| 1.40, 1.30| 1..90, 1.95 1.70
6,00 | 3.80! 4.9 | 530] 510 2.70| 1.40| 1.30| 1.90| 1.9 1.70
4.50 | 3.80| 490 | 5.40| 500 | 2.60) 1.40| 1.30 | 1.90| 1.95 1.70
4.60 | 3.80| 4.90| 580 | 4.9 | 2.60} 1.40| 1.40| 1..90| 1.9 1.70
4,90 | 3.8 | 490 | 6.00| 4.8 | 2,50 | 1.40| 1.40| 1.90 | 1.9 1.70
495 3.80| 4.90| 6.00 | 4.60 | 2.40 | 1.40 | 1.40 | 1.90 6 1.95 1.0
. 520 3.80{ 470 | 6.00| 4.50 | 2.35| 1.40| 1.40| 1.90| 1.95 1.70
29l 1.50 | 4.70| 3.80| 4.50 | 6.00 | 4.40 | 2.20| 1.40! 1.40| 1.90| 1.9 1.75
...... 4.50{ 460} 6,00 430 | 2.00| 1..40| 1.40| 1.9 | 1.9 1.80
...... 4.30 |....-. 6.00 |...... 2.00 | 1.40 |...... 1.90 |...... 1.80

Rating table for Humboldt River

at Palisade, Nen., from January 1 to December 31, 1904.

hgia;gghet. Discharge. h(gf;zglft. Discharge. h‘gl?gﬁft. ' Discharge. hgiaggft. Discharge.
Feet. Second-fect. Feet. Second-feet. Feet, Second-feet. Feet. Second-feet.
1.30 57 2.40 279 3.50 643 4. 60 1,135
1.40 70 2.50 307 3.60 682 +.70 1,185
1.50 85 2.60 336 3.70 722 +. 80 1,235
1. 60 101 2.70 366 3.80 764 4. 90 1,285
1.70 119 2.80 397 3.90 806 5.00 1,335
1.80 139 2.90 429 4. 00 850 5.10 1,385
1.90 1569 3.00 462 4.10 895 5.20 1,435
2.00 180 3.10 496 +4.20 941 5. 40 1, 535
2.10 202 3.20 531 4. 30 988 5. 60 1, 635
2.20 226 3.30 567 4. 40 1,036 5. 80 1,735
2.30 252 3.40 605 +. 50 1,085 6.00 1,835
The above table is applicable only for open-channel conditions, It is based upon

15 discharge measurements made during 1903 and 1904. It is well defined between

gage heights 1.30 feet and 5.80 feet.

a tangent, the difference being 50 per tenth.

Above gage height 4.50 feet the rating curve is
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Estimated monthly discharge of Humboldt River at Palisade, Nev., for 1904.

[Drainage area, 5,014 square miles.] -

Discharge in second-feet. Run-off.
Month. . :;It‘;g:ffleiélt. Szcond-feet Depth in
Maximum. | Minimum. Mean. . Ters «%uare inches,
January .._.__.... 101 85 91.7 5, 638 0.018 0.021
February ......... 1, 835 85 461 26, 520 . 092 . 099
March.........._. 1,535 722 910 55, 950 .181 . 209
April ... ... .. 1,335 941 1,128 67,120 . 225 . 251
May ... ......... 1,835 1,036 1,345 82,700 . 268 . 309
June ..._..._._... 1,835 988 1,532 91, 160 . 306 L 341
July ... .. 895 180 500 30, 740 . 100 .115
August ........._. 169 70 91, 4 B, 620 . 018 .021
September.._...._. 70 57 65.7 3, 909 .013 . 014
October ....... .. 159 70 135 8,301 . 027 .031 -
November ........ 169 159 165 9,818 . 033 . 087
December ....___. 169 119 143 8, 793 . 029 .033
The year ... 1,835 57 547 396, 300 . 109 1. 48

HUMBOLDT RIVER NEAR GOLCONDA, NEV.

The gaging station at Golconda is located near the great northern
bend of Humboldt River and below the central valley. It is about 12
miles above the mouth of Little Humboldt River. The station was
established by L. H. Taylor October 24, 1894, and has been maintained
continuously since that time. It is located 1} miles nqrth of the town.
An inclined gage, installed November 28,1902, by E. C. Mulphy, was
fastened to the left bank by 4 by + inch stakes The zeros of this and
the original gage were at the same elevation. The banch mark was
a 4 by 4 inch timber driven 4 feet north of the cable post on the
left bank, at an elevation of 10.75 feet above the zero of the gage.
Measurements prior to 1904 were made from a cable and car.
During 1904 the discharge measurements were made from the upper
side of a wagon bridge, constructed during-the winter of 1908-4, 10
feet above the cable. A new gage rod and bench mark were estab-
lished October 4, 1904. The new gage is a 4 by 4 inch timber driven
vertically into the river bed, and its upper end is securely fastened to
a stringer on the downstream side of the north or right end of the
wagon bridge. The new bench mark is the head of the lowest rivet of
the strut at the northwest corner of the bridge. The elevation of the
new bench mark is 18.42 feet above the zero of the now gage. The
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new bench mark is 0.48 foot lower than the old bench mark, so that
the new gage zero is 3.15 feet below the old zero. Tl= banks are
moderately high, but liable to overflow at extreme high water. The
bed of the stream is of gravel and sand and is somewhat shifting.

The channel is straight for 800 feet above and for 100 feet below
the station. There is but one channel at all stages. At the cable the
current is sluggish at low stages, but measurements can b= made above
or below by wading. The gage is read once each day by Walter Lyng.

The ohservations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrograpber.

Discharge measurements of Humboldt River near Golconda, Nev., in 1904.

Date. Hydrographer, | Width. iﬁ?o?lf. v ggggy_ hg?gglJeL. Discharge.

Square feet. | . Ft. per sec. Feet. Second-feet.
March 24...... W. A . Wolf ...! 80 344 1,93 5.43 663
April 14 ...l ... do........ 81 429 2.02 6. 30 861
May 5o oooeeee|onn. doweane. .. 81 443 2.06 6. 60 913
May 16 ... j..... do........ 80 381 1.93 5.72 737
Juneb_ ...l do........ 81 412 2.01 6.20 830
Junelb......_|..... do........ 83 178 2.20 6.75 1, 050
June26_...___.|..... do........ 83 444 2.09 6.35 930
July 7.........|. ce-edoiiill 82 376 2.00 5. 80 752
July 19.. ... _.|..... do........ 75 227 1.73 4.10 394
“July 28.. ... .]..... do e 67 185 1.43 3.50 265
August20......|.__.. do........ 43 16 1.59 1.35 70
September 3 ... ._.. do........ 41 25 1.39 .95 35
October 1...._.|..... do........ 24 25 1.30 1.00 34

IRR 133—06——19
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Mean daily gage height, in feet, of Humboldt River near Golconda, Nev., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
—0.80 |-0.70 | 4.40 | 6.00| 6.60 |a5.80 | 6.00 |@3.25 |«1.10 | 0.80 |al.85 2.4b
—~ .8 |~ .60 | 4.80| 6.00|26.70 |}a5. 90| 6.20 |«3.10} 1.00 | «.80 | 1.85 2.45
— .80 |— .40 | 5.00| 6.10| 6.80 | 6.00 |a6.20 3.00 .90 .86 |a1.80 2.46
— .80 }— .20 | 510| 6.20 |@6.70 | 6.00 |«6.10 | 3.00 | a.8 | a.85 | 1.75 2,9
— .70 001 520) 6,30 6.60 /a6.151a6.10} 2.90 | 2,70 .85 1.75 | a3.05
— .70 W20 5,20 | 6.30 [«6.50 |¢6.30 | 6.00| 2,90 | .60 .85 1al1.85 | @3.10
- .80 .30 5,30 6,40 6.40 | 6.50 |26.00 [@2.90 .60 .95 |al.9% 3.15
— .90 .40 | 5,40 | 6.50 {@6.30 {a6.65 | 6.00 {«2,80 .40 1.65 {@2,00 | a3.20
— .90 .50 | 5.30| 6.80 |®6.25 |26.80 | 5.80 |a2,80 .40 lal.65 | 2.0b 3.25
- .90 .50 | 5.20 |@6.80 | 6.20 | 6.80 |ab.70 | 2.80 .30 |al.45 | 2.05 3.25
— .90 .60 | 5,10 [®6.80 {26.10 | 6.80 {a5.656 | 2.70 .30 (¢1.40 | 2.15 3.15
— .90 L0 | 5,00, 6.80 | 6.00 «6.80 1 5,60 2.70| «.30 1.35| 2.256' a3.00
— .90 .70 | 5.10 [a6.55 | H.60 |a6.80 | 5.40 | 2.60 | «.30 | 1.85 | 2.25 | a2.90
- .9 .80 | 5.20| 6.30 |«H.60 |@6.70 |@5.30 |@2.40 | @.30 | 1.85 |@2, 25 2.75
— .90 | 1.00| 5.20 [a6.65 a5.60 | 6.70 | 5.256 |a2.20 .30 | 1L.75 |a2,25 2,36
— .90 | 100} 5.20( 7.00| 5.60| 670 | 5.20| 2.00 20| 1.7 2.2 2,25
- .90 1.20 | 5.30 |26.65 |ab.50 | 6.60 | 5.20 |al.75 .10 |al.65 |a2,35 | a2.15
- .9 1,20 5.30 | 6.30 ;«5.35| 6.60 5,00 |el, 50 .10 (al.60 ( 2.45 2.05
- .90 | 1.30] 5.30 |¢6.15 | 5.20 |«6.50 |a4.75 | 1.30| «.10 | 1.656| 2.456 | a2.15
- .90 | L30) 5.30| 6.00| 510 |«6.50 ,a4.50 | 1.10 | «. 10 | 1.55 | 2.45 |} a2,20
— .9 | 1.50 | 5.80 [@6.00 | 5.10| 6.40 | 4.30 (@210 | «.10 | 1.55 |«2 45 2,25
- .90 | 1.70 | 5.30| 6.00 }|a5.00 | 6.40| 3.80 | .90 .10 |21.60 |a2, 45 2,25
~ .90 | 1.80| 5.40 | 6.10 | 4.90 |a6.35 | 3.80 | a.80 00| 1.656 | 2.45 | 2,20
— .9 | 2.00| 5.40| 6,10 [a5,16 | 6.30 |23.75 80 .00 {@l.70 | 2.45 | «2,15
~ .90 2.40 | 5.50 {«6.15| b5.40| 6.30 | 3.70 .60 | «.20 @170 | 2.55 2,15
- .90 | 2,60 | 550 6,20 {ab.40 |¢6.35 3.70 .70 .40 | 1.75 |a2.45 | @2.06
- .90 | 3.00| 5.60 |26.,30 | 5.40 | 6. 3.70 .80 | a.55 |al.80 | 2.35|al. 9
- .90 3.60( 5.70 (a6.85 | 5.20( 6.20 (a3.60 (a}.15| «. 70| 1.8 [a2.35 1.8
— .80 3.80 | 5.8 | 6.40 | 5.20 |a6.10 [«3.60 .50 .80 | 1.85 {a2,3b 2.35

30 ceacniaaaraaa] — 80| ... 6.00 | 6.50{ 5.50 {«6.10 | 3.50 | 1.30 .80 |al.85 | 2.35 | a2.60
Bleeeenenes -u0] = 80 |oo..o. 6.00 [.oeee.|®B.6D [ouennn. @3.40 [ul.20 [....... al. 85 [eee.... 2.85
aInterpolated

NoTE.—Gage heights for entire y ear refer to old gage.

River frozen January 1 to February 4.
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Rating table for Humboldt River near Golconda, Nev., from February 5 to December 31,

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

1904.
hete, | Discharge. || 385 | Discharge. | 388 | Discharge. || nIif% | Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.00 4 1.50 75 || 3.00 221 4. 50 450
0.10 6 1.60 83 3.10 233 4. 60 470
0.20 8 1.70 91 3.20 245 4. 70 490
0.30 10 1.80 99 3.30 258 4. 80 511
0. 40 13 1.90 108 3. 40 271 5.00 554
0.50 16 | 2.00 17 | 3.50 285 || 5.20 599
0. 60 20 2.10 126 3.60 299 5. 40 646
0.70 24 2,20 136 3.70 314 5. 60 694
0. 80 29 2.30 146 ). 3.80 329 5. 80 743
0.90 35 2.40 156 3.90 344 6. 00 793
1.00 41 2.50 166 4.00 360 6. 20 845
1.10 47 2. 60 177 4.10 377 6. 40 898
1.20 54 2.70 188 4. 20 394 6. 60 952
1.30 61 2. 80 199 4. 30 412 6. 80 1,007
1.40 68 2.90 210 4. 40 431 7.00 1,063

It is based upon

13 discharge measurements made during 1904 and 2 measurements of 103. It is not
very well defined, owing to the shifting character of the bed.

Estimated monthly discharge of Humboldt River near Golconda, Nev., for 1904.
[Drainage area, 10,780 square miles.]

Discharge in second-feet. Runp-off.
Month. Maximum. | Mini a’g(r)(t:}fle[élt. Secon(}-feet Depth in
. inimum. | Mean. pex;;;}lé.are inches.
February 5-29 _..... 329 4 81.6 4,047 0.0076 | G.0071
March......... ... 793 431 | 625 38,430 . 058 . 067
Aprilooooioooooo. 1,063 793 | 887 52,780 |  .082 . 091
May - cocoooioao. 1, 007 532 | 739 45, 440 . 069 . 080
June ........_.._... 1,007 743 | 902 53, 670 . 084 . 094
July cooooooiios 845 271 | 562 34, 560 . 062 . 060
Aungust ... 252 20| 124 7,624 .012 .014
September.......... 47 4 15.8 940 . 0015 . 0017
October .coooooooo-. 104 29 76.2 4, 685 L0071 . 0082
November .......... 172 95 | 138 8,212 .013 .014
December .......... 2562 104 | 173 10, 640 .016 . 018
Theperiod.. ..o oo e, 261,000 | ... ljoiooooan

Nore.—From April to December, inclusive, several days 1n each month are intevpolated. River
frozen January 1 to February 4, with only a slight fiow,
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HUMBOLDT RIVER NEAR OREANA, NEV.

- On the lower reaches of this river measurements have heen made
for a number of years near Oreana, and the results show the amount
of water available for storage at the possible reservoir sites in the
vicinity of Humboldt station and also for the six canal systems now
in operation below Oreana. The station established by L. H. Taylor,
January 27, 1896, was located at the old Oreana highway bridge, about 12
miles northeast of Lovelocks, Nev. The bridge abutment to which the
gage was fastened was undermined and fell May 26, 1897, A temporary
gage was used until September 8, 1897, when a new inclined one was
placed on the left bank of the river about a mile and a h-lf above the site
of the old gage and opposite the Central Pacitic Railroad section house.

This gage was washed out. The present gage was established
November 29, 1902, by E. C. Murphy. It is vertical. in two sections,
and is spiked to piles at the site of the old dam. The datum is the
same as that of the old gage. The gage is read once each day by
W. M. Maughmer. Discharge measurementsare made at high waterby
means of a cable and car located at the gage. At lov water measure-
ments are made by wading a short distance below the station. The
channel is straight for 300 feet above and for 200 feet below the
station. The current is moderate. The right bank is bigh and will
not overflow. The left bank will overflow only at extreme high
water. There is but one channel at all stages. The bed of the stream
is sandy and shifting. The bench mark consists of 4 nails driven
into the pile to which the upper section of the gage is fastened. Its
elevation is 5.00 feet above the zero of the gage. On October 1, 1904,
the gage rod was lowered 2 feet. The elevation of the bench mark
is now 7.00 feet above the zero of the gage. ‘

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Dischurge measurements of Humboldt River near Oreana, Nev., in 1904.

Date. Hydrographer. | Width. S“;éﬁlogf vgf&’gy_ h%?gglft. Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
March.25...... W.A. Wolf.. 109 241 2.07 2.48 498
April 9. .. ... ... do...... 110 292 2.24 3.01 653
May 6. ..o f-.--. do...... 110 335 2.35 3. 46 788
May 14. ... )..... do...... 110 295 2.25 2,97 664
. Juned. ... ....-. do...... 110 273 2.15 2.8b 587
Junel15_ ... .. .}..... do...... 110 338 2.24 3.41 757
June25. . . . ... do...... 106 287 2,29 3.15 656
July 6. ... .. do...... 110 337 2.24 3.40 756
July 17 ..., do...... 110 280 2.18 2.90 610
August 16 ..___|..... do...... 101 78 1.60 .88 125
September 2 .. _{.__.. do...... 77 36 1.19 .40 43
September 30 _.|..... do...... 22 18 .97 .20 17
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Mean daily gage height, in feel, of Humboldt River near Oreana, Nev., for 1904.

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

0.10| 0.20| 0.60 | 2.80 | 3.90| 2.50| 3.420 1.75| 0.40| 0.20| 0.60 0.80
.10 .30 .60 2.80| 4.00; 2.60| 3.40 | 1.70 .40 .20 .60 .80
.10 .50 70| 2,90 4.060 | 2.70 | 3.40 | 1.60 .35 .20 60 .80
.20 .60 .80 | 2.90| 3.90| 2,90 3.40 | 1.56 .30 .20 60 1.00
.20 .60 L8O | 2,90 | 3.70 | 2.82f 3.40| 1.50 .30 .20 . 60 i.10
.20 .80 1: 00| 3.00| 3.6 | 2.80| 3.38| 1.40 .30 .20 .60 1.10
.20 .80 | 1,80 3.00| 3.40 | 2.88| 3.36| 1.3 .30 .26 .60 1.10
.20 .80 | 1.60 | 3.10| 3.30 | 2.88| 3,32, 1.30 .30 .20 .60 1.10
.20 .90 | 1.70 | 3.16 | 3.30| 2.88| 3.30| 1.25 .30 .80 .60 1.10
.20 1.00 | 1.90( 3.10| 3.10| 2.8 | 3.20| 1.20 .30 .80 .60 1.10
L 1.00| 1.90| 3.10| 3.10| 2.8 ] 3.16| 116 .30 .60 60 1.15
.20 1.10| 1.90| 3.20| 3.66 | 2.90| 3.10| 1l.10 .26 1.20 . 6b 1.20
.20 1,30 2,00 3,20 2.80| 3.00| 3.00| 1.05 .26 .90 .65 1.25
.20 1.20 | 2,00 3.20| 2.80 | 3.00| 2.9 | 1.00 .20 .50 65 1.30
.20 100 | 2,10 3.20 2.80| 3.10| 2.86 .95 .16 .40 .65 i.40
.29 80| 2.20 3.20| 2.80| 3.30| 2.80 .90 .10 .40 .70 1.45
.20 601 2.20| 3.101 2.70| 3.40! 2.76 .85 .10 .50 .70 1.50
.20 50| 2.20| 3.10| 2.76 | 3.66 | 2.70 .85 .10 .50 .70 1.50
.20 .30 230 3.10| 2.70 | 3.50 | 2.66 .80 .05 .50 .70 1.40
.20 20| 2,830 3.10| 2.70| 3.40 | 2.60 .15 .05 .bb .75 1.20
.20 .30 2,40 3.10 | 2.70| 3.30 | 2.55 .70 .05 .bb .75 | -1.10
.20 .30 2.40] 3.00| 2,70 | 3.20 2.50 .65 .10 .60 . 1.00
.20 20| 2.50| 3.00| 2.68| 3.16| 2.40 .60 .10 .60 .75 1.00
.20 2 2,60 3.00| 2.66| 3.05{ 2.30 .bb .26 .60 75 .90
.20 20| 2,60 2.90 | 2.66| 3.00| 2.20 .60 .30 .60 .80 1.00
.20 20| 2.60( 2.90| 2.60| 3.10| 2.10 .60 .40 .60 .80 1.10
.20 20 2,60 3.10 | 2.40 | 3.16| 2.05 .60 .30 .60 R0 1.20
.20 30| 2,60 3.40| 2.i0| 3.20| 2.00 .55 .26 .60 80 1.30
.20 50 | 2.60 | 3.60| 2.06| 3.30| 1.9% .60 .25 .60 80 1.26
.20 2,70 3.80 | 2.16| 3.46| 1.90 .4b 25 .60 .80 1.20
.20 2,70 |....... 2.30 |.cc.ne. 1.80 T 3 R .60 Jooao.l. 1.15

NotEe/--Gage heights for entire year refer to old gage.

Rating table for Humboldt River near Oreana, Nev , from January|1 to December 31, 1904.

1
hgiaéghet. Discharge. hgfaggtft. Discharge. hg;.é'gift. Discharge. hgflgghet. Discharge.
Feet. Second-feet. Feet. Second-feet Feet. Second-feet. Feet. Second-feet.
0.05 3 1.10 164 2.10 383 3.10 668
0.10 7 1.20 183 2. 20 419 3.20 698
v 0.20 17 || 1.30 203 2. 30 445 3.30 728
0.30 29 1.40 223 2. 40 166 3.40 758
0.40 43 1.50 243 2.50 494 3.50 - 790
0.50 59 1. 60 264 2. 60 522 3.60 822
0.60 .75 1.70 286 2.70 550 3.70 854
0.70 92 1.80 310 2. 80 578 3. 80 886
0.80 110 1.90 334 2,90 608 3.90 918
0.90 128 2.00 358 3.00 638 4,00 950
1.00 146

The above table is applicable only for open-channel conditions. It is based upon
12 discharge measurements made during 1904. It is well defined between gage
heights 0.15 foot and 3.50 feet. The table has been extended beyond these limits.
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Estimated monthly discharge of Humboldt River near Oreana, Nev., for 1904.

[Drainage area, 13,800 square miles.]

Discharge in second-feet. Run-off.
Month. . a’gl?et?ileiexé. Seccnd-feet Depthin
Maximum. | Minimum. Mean. perr 1Si g'are inches.
Januvary .. ...._. ... 17 7 16.0 T 984 C.0012 | 0.0014
February ........._. 203 17 76.6 4,406 . 0056 . 0060
March . ... ...... 550 75| 363 22,320 . 026 . 030
April. .. ... 886 578 | 667 39, 690 . 048 .04
May ..ol 950 370 | 625 38, 430 . 045 . 062
June ... ... ... 806 494 | 656 39,040 . 048 . 054
July ..o oolo. 764 310 | 575 35, 360 L 042 .048
Augost oo ... 298 51| 145 8,916 .011 .013
September.......__. 43 3 22.2 1,321 . 0016 . 0018
October ........_... 183 17 63.0 3,874 . 0046 . 0053
November .......... 110 75 89.7 5,338 . 0065 .0073
December .._....... 243 110 | 174 10, 700 .013 .015
The year . __.. 950 3| 289 210, 400 .021 . 288

HUMBOLDT RIVER (SOUTH FORK) NEAR ELKO, NEV.

The station, established August 29, 1896, by L. H. Taylor, is located
10 miles southwest of the town of Elko, at Cislini’s (formerly
Mason’s) ranch, and about 6 miles above the junction of the South
Fork with the main stream. The gage is inclined and spiked to
posts driven firmly into the right bank. A new inclined gage was
installed by E. C. Murphy November 22, 1902, It is at the site of
the old one, the {-foot marks of the old and new gages coinciding.
The bench mark is a 4+ by 4 inch timber driven 4 feet south of the
gage. It is 6.29 feet above gage datum. The measurements are made
from a cable and car at a point 1 mile above the gage, the latter being
placed near the ranch of the observer. M. Cislini, for his convenience.
At the point of measurement the banks are high, and the channel is
straight for some distance abhove and below the station. The bed of
the stream is composed of gravel and is stable. There is a good site
for a reservoir a short distance above the station.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Humboldt River (South Fork) near Elko, Nev., in 1904.

Date. Hydrographer, | Width. s‘:\:ft%i%gf v gggi?y. h(e;;glglet. Discharge.

Square feet. | Ft. per sec. Feet. Second-feel.
March 22...... W. A. Wolf.. 42 60 1.43 1.00 86
April 12 .. | ... do ...... 44 78 2.31 1.66 180
May 1........|..... do ...... 45 96 2.18 1.75 210
June8.........|..... do ...... 47 177 4.20 3 80 743
Junel7_...._...|..... do ...... 46 162 4.18 370 677
June27._ .....|._... do ...... 46 111 2.88 2.30 320
July10..._.. ... do ...... 45 100 2.10 1.90 210
July 18 ... |..... do ...... 44 92 2.05 1.75 189
August19...._.|. ... do ...... 19 15 1.28 .50 19
September 15 ._|.. ... do ...... 16 13 1.36 .50 17
October 2. ... |..... do ...... 15 9.2 1.31 .40 12

Mean daily gage height, in feet, of Hwnboldt River (South Fork) near Elko, Nev., for 1904.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.30 | 0.00| 1.15| 1.55| 1.756| 4.00| 2.40 | 0.75{; 0.50 | C.80 | 0.75 0.00
.30 00! 1,10 1,55 1.95| 4.25| 2.20 .65 .50 .40 .75 00
.30 .00 | 1.10 | L.40; 2,02 | 4.,25| 2.20 .55 .50 .45 .75 .00
.30 .00 | 1.10| 1.55| 2.25| 4.25 ] 2.20 .45 .50 .45 75 .00
.30 .00 1,05 1.35| 2.25| 4.12| 2.00 .35 .50 .45 .75 .00
30 .00 1.05| 1.40 | 2.10 | 4.00| 1.85 .30 .50 A5 00 .00
.30 L10 | 1,05 1.40 | 2,10 | 4.00 | 1.85 .00 50 .50 .00 .00
.30 .10 1.05| 1.40( 2.02( 3.80 | 1.85 .00, .50 .50 .00 .00
.30 L10| 1.05| 1.40) 1.951 4,00 1.75 .00 .50 .50 .00 .00
.00 L1010 1,051 1.40 1 2,10 | 4.00 | 1.90 .00 .50 .50 .00 .00
.00 10| 1,05 | 1.48 1 2.25| 4.00| 1.85 .00 .50 .50 .00 .00
.00 .10 1,050 1.70 [ 2.45| 4.00 | 2.00 .00 .50 .50 .00 .00
.00 10 1,050 1.70 | 2.45 ¢ 4.00 | 2.20 .00 .50 .50 .00 .00
.00 15| 1.05| 1.95| 2.60 | 4.00| 2.10 .00 .50 .50 .00 .00
.00 .20] 1.05] 1.951 2.60] 8.901 1.70] 3.10 .50 .50 .00 .00
.00 .25 1,05 | 2,02 2.70 | 3.90 | 1.56 .00 .50 .50 00 .00
.00 .30 | 1.05) 2,10 2.80 | 3.70 | 1.40 .40 .50 .50 00 .00
.00 .80 1,06 2,10( 3.05| 3.80 | 175 .20 .50 .50 00 .00
.00 .25 1.06f 2.02| 38.35| 3.80; 1.20 .50 .50 .50 .00 .00
.00 .20 1.05| 1.95| 3.55| 3.67 | 1.10 .50 .50 .50 .00 .00
Y 1 P 1.05| 1.95{ 3.8 | 3.55| 2.60 .30 .50 .50 .00 00
00 .ot 1.05] 1.95| 4.00 | 3.35; 2.40 .20 .50 .50 .00 .00
.00 |eaal... 1.05| 1.95{ 4.25| 2.40| 2.00 .20 .50 .60 .00 .00
00 [oee.n.. 90 1.95| 4.50 | 2,20 | 1.85 .20 .50 .60 .00 .00
00 o.lls .90 | 1.80| 5.00| 1.8 | 1.70 .20 .50 .75 .00 .00
.00 |o...... .90 | 1.8 ) 5.25| 1.95| 1.55 .20 .50 .16 .00 .00
00 j.aal..t 1.00 | 1.95| 4.75 | 2.20 | 1.40 .20 .50 L5 .00 .00
00 ...l 10510 1.95 ! 475 2.00| 1.26 .20 .50 75 .00 .00
.00 |....... 1.70 | 1.80 | 4.50 | 2.20| 1.10 .20 .50 .7 .00 .00
00 een.. 1.55 |...... | 425| 2.40| .95 .20{| .50 .75| .00 .00
1 1 P 1.55 focnn... 4,00 |....... .85 W20 L. v /: 3 I .00
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Rating table for Humboldt River (South Fork) mear Elko, Nev., from January 1 to
December 31, 1904.

h(éiagg}ﬁ. Discharge. h(eJ"iagglft. Discharge. hgiag-gheL Discharge. h(e;i%;gl?t. Discharge.
Feet, Second feet. Feet. Second-feet, Feet. Second-feel, Feet. Second-feet.
0.00 2 1.40 133 2. 80 444 4.10 815
.10 3 1.50 150 2.90 171 4. 20 845
.20 5 1.60 168 3.00 498 4.30 876
.30 8 1.70 187 3.10 526 4.40 907
.40 12 1.80 207 3.20 554 4.50 938
.50 17 1.90 228 3. 30 582 4. 60 970
.60 24 2.00 249 3.40 610 4.70 1, 002
.70 33 2.10 271 3.50 639 4. 80 1,034
. 80 44 2.20 293 3. 60 668 4.90 1,067
.90 57 2.30 316 3.70 697 5.00 1,100
1.00 71 2.40 340 3. 80 726 5.10 1,133
1.10 86 2.50 365 3.90 755 5.20 1, 166
1.20 101 2. 60 391 4.00 785 5.30 1, 200
1.3 | . 17 || 2.70 417

The ahove table is applicable only for open-channel conditions. It is based upon
17 discharge measurements made during 1902 to 1904, inclusive, and is well defined.

Estimated monthly discharge of Hwmboldl River.(South Fork) near Elko, Nev., for 1904.

{Drainage area, 1,150 square miles.]

Discharge in second-feet. Run-off.
Month. arlégetffleielz. Second-feet | s
Maximum. | Minimum. | Mean. per square | ePth in
mile. .
January ............ 8 2 3.7 228 0.0032 | 0.0037
February 1-20 _..... 8 2 3.8 . 151 . 0033 . 0024
March.............. 187 57 85.8 5, 276 . 075 . 086
Aprilo. . ... 271 125 | 198 11,780 .172 .192
May ..ooooiaooo. 1,183 197 | 556 34, 190 .483 . 667
June ............... 860 218 | 635 37,780 . 562 .616
July - 391 50 | 207 12,730 . 180 . 208
Auguast ... .. ..... 526 2 24,9 1,531 . 022 . 025
September.......... 17 17 17.0 1,012 .015 . 017
October ........_... 38 8 21.4 1,316 . 019 . 022
November .......... 38 2 8.0 476 . 0070 . 0078
December .......... 2 2 2.0 123 . 0017 . 0020
Theperiod. .. e o iiiiiiiiiifoannnnns 106,600 fococooanafoaaaon
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PINE CREEK NEAR PALISADE, NEV.

This station was established November 27, 1902, by E. C. Murphy.
It is located at the Eureka and Palisade Railroad bridge, 1 mile south-
west of Palisade, Nev. The gage is a 1 by 4 inch vertical board spiked
to the right abutment of the railroad bridge on the downs‘ream side.
It is read once each day by T. H. Jewell. Discharge messurements
are made from the upstream side of the single-span railroad bridge at
which the gage is located. The initial point for soundings is the right
abutment. The channel is straight for 40 feet above and for 200 feet
below the station. The current has a moderate velocity. The right
bank is high and will not overflow. The left bank will overflow at
extreme high water. There is but one channel at all stages, but dur-
ing floods the entire flat on the left bank is under water. The bed of
the stream is composed of gravel and sand and is shifting. The bench
mark consists of a spike and three nails driven into the abutment near
the gage. Its elevation is 7.00 feet above the zero of the gage.

The bed of the stream is so shifting that the station was abandoned
December 31, 1904.

The. observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Pine Creek near Palisade, Nev., in 1904.

Date. Hydrographer, | Width. 2:09&;’5_ vgg‘::}lty. h(z}?ggﬁt. Discharge.
Squavre-feet. | Ft. per sec. Feet, Second-feet.
March 23.._... W.A Wolf .. 17 9.5 1.72 1.89 16
April 18 ... .... do ...... 8 3.5 1.98 1.82 6.9
May 4. oo faea.. do ...... 9 4.7 1.90 1. 847 8.9
June 6 ..._....|..... do ...... 11 8.3 1.65 1.75 14
June16 .....__|..... do ...... 10 - 5.9 1.71 1.65 10
June27 ______|..... do ...... 4 1.4 1.43 1.7) 2.0
July 8.....ooi|eu.. do ...... 6 2.0 1.50 177 ] 3.0
August 17 ... _l..... do ...... 4 1.6 L.17 1.49 1.9
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Mean daily gage height, in feet, of Pine Creek near Palisade, Nev., for 1904,

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

.20 2,00 2.05) 2,30 1.80| 1.8 | 1.70| 1.65| 1.90| 2,10 1.90 | 1.80
.20 2,00 | 2.00] 210] 2,20 1.80| L70]| 1.70 | 1.90| 2.10| 1.90 1.80
.16 | 1,95 2.00) 2.05) 2.20| 1.80| 1.70 | 1.70 | 1.90 | 2.20; 1.90 ) 1.80
.10 1,95 2.00| 2,00 2.20| 1.8¢| 1.7 1.70 | 1.90| 2.20| 1.90| 1.80
.00 | 1,90 | 1.95| 2.00| 2.30| 1.80| 1.70| 1,70 1.90| 2.20| 1.90| 1.80
L9 | 1,90} 1.95| 2.00| 220 1.75| 1.70| 1.7 1.90 | 2.20| 1.90| 1.80
.80 | 1.80| 1.95| 1.90| 2.10| 1.7¢| 1.70| 1.70 | 1.90 | 2,20 1.90| 1.75
L70 0 1,85 1.95| 1.8 | 2.10| 1.70| 1.70 | 1.70| 1.90 | 2.20 1.90| 175
.60 1.90| 1.95| 1.85| 2.10 | 1.65| 1.70 ‘\ 1.70 | 1.90| 2.20| 1.90{ 1.75
60 1.95| 1.95| 1.8 205 1.60| 1.65 1.70| 1.90| 2.25| 1.90| 1.75
.60 | 2,00 1.95| 1.8 | 2.05| 1.60| 1.65 , L.65 1.90 | 2.25| 1.90| 1,75
.60 206] 1.95| 1.8 | 2,00 1.60| 1.65 1.656| 1.90| 2.50 | 1.90| 1.75
.60 2210 195! 1.85| 1.95| 1.60 | 1.65 ‘ 1.65| 1.90| 2,50 1.90| 1.70
.60 200 1.95| 1.85| 1.90| 1.60 | 1.65| I1.70| 1.90| 2.50| 1.90| 1.70
60 2,10 1.95| 1.8 | 1.85| 1.60 | 1.65| 1.70 | 1.90| 2.50 | 1.90 1.70
60 2.20( 1.95 1.80| 1.85( 1.60, 1.65 | 250 1.90| 2.35( 1.85| 1.70
60| 2.50| 1.95| 1.80| 1.85| 1.65| 1.65| 2.50| 1.90| 2.30| 1.8 | 1.70
651 2,50 1.95) 1.80| 1.8 1.65 1.65| 220 1.90; 2.25| L8| 1.70
70| 2.30| 1.95| 1.70| 1.90| 1.65| 1.65| 1.90| 1.90| 2.20| 1.8 | 170
80 | 2.20) 1.95| 1.60| 1.90| 1.65 | 1.65| 1.80| 1.95| 2,10 | 1.85| 1.70
90 | 2.20| 195 1.60| 1.90] 1.65| 1.65| 1.80| 1.95| 2.00| 1.85 1.70
, 2,40 | 195 1.60 | 1.8 | 1.65| 1.65; 1.8 | 2,00 | 1.90) 1.8 | 1.70
.10 | 2.90| 1.95| 1.60} 1.8 | 1.65| 1.65| 1.75| 2.10| 1.90 | 1.85| 1.70
2.10| 3.10| 2.00| 1.60| 1.80| 1.65| 1.65] 1.75| 2.10| 1.90| 1.85 1.70
.10 | 2,500 2.00 | 1.60; 1,80 1.70| 1.656| 1.7 | 2.10| 1.90| 1.8 1.70
.10 | 2,30 2.00 | 1.70; 1.80| 1.70| 1.65| 1.75| 2.10] 1.90| 1.8 1.70
.10 | 2,107 2.00 | 1.70 | 1.80( 1.70| 1.65| 1.70| 2.10| 1,90 1.80| 1.70
28 ... 2,10 2.10; 2.10| 1.70| 1804 1.70| 1.66| 1,75 | 2.10| 1.90 | 1.80 1.70
2,20 | 1.80| 1.80| 1.70| 1.65| 1.80| 2.10| 1.90 | 1.80 1.70
2,40 | 1.80| 1.80| 1.70| 1.65| 1.90| 2.10| 1.90 | 1.80 | 1.70
2.50 |....... 1.80 |....... 1.65 | 1.90 |....... .90 |....... 1.70

TRUCKEE RIVER NEAR WADSWORTH, NEV.

This station was established November 6, 1902, by E. C. Murphy.
It is located one-fourth mile west of the school at the Indian agency
and 18 miles north of Wadsworth, Nev. The gage is a 4 by 4 inch
vertical timber spiked to a cottonwood tree on the right bank. It is
read twice each day by Joshua R.Bennett. Discharge me~surementsare
made by means of a cable and car ahout 200 feet below the gage. The
initial point for soundings is the zero of the tagged wire. The chan-
nel is straight for 200 feet above and below the cable and the current
is swift. The right bank is low, and is liahle to overflow beyond the
cable support at very high water. The left bank is high and will not
overflow. The bed of the stream is composed of sand and gravel and
is permanent. There is but one channel at all stages. The bench
mark consists of three nails driven into the root of a cottonwood tree
18 feet north of the gage. Its elevation is 12.07 feet above the zero
of the gage. The gage was disturbed by a flood in early February,
1904, and settled 0.31 feet. The elevation of the benck mark is 12.38
feet above the zero of the present gage.
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The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharye measurements of Truckee River near Wadsworth, Nev., in 1904.

Date. Hydrographer, | Width. S‘gﬁ‘ogf' v 3{[:0??5,_ hgizglft, Discharge.

Squnre feet. | Ft. per see. Feet. Second-feet.
April 3... ... W.A. Woli .. 125 786 3.14 7.7 2,466
April 27 ... ... 131 668 3.37 7.4% 2,249
May 12.__.___.. 128 814 4.49 8.7) 3, 656
Juned......... 128 792 4. 46 8.5 3,532
Juneld.._..... 125 739 3.69 8.00 2,729
June2t. . ... .. 130 695 3.39 7. 65 2,419
July 11......_. 125 562 2. 60 6. 65 1,462
July 20_....._. 125° 550 2.57 6.55 1,414
July 29 _..... 125 480 2.04 5.95 978
August21__.___. 125 439 2.18 5. 66 855
November 17 .. 125 163 2.03 5.90 939

Mean daily guge height, in feet, of Truckee River near Wadsworth, Nev., for 1904.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec.
| R 500 4.60{ 6.80 (....... 7.10 | 8.68 . ......feoaao.s 5.60 | 6.06| 6.20| 5.9
b, | 5.00 | 4.60 |....... 7.85 | 7.10 | 8.68 |......feaeiiin 550 | 6.256| 6.18| 6.00
S 5.00| 4.60| 7.40| 7.75| 7.17 ) 858 |.......|...... -| 5.49{ 6.04| 6.15| 6.00
F S 5,00) 4.60( 7.62) 7.66 | 7.16 | 8.56 [.-ncoiifecaoann 3.41 598 | 6.15 5.92
| T, 5.156| 4.60 |....... 7681 7.25 | coeofemnecae]onaaans 5.40 | 6.02| 6,10 5.8
[ P 5.00 | 4.60 [....... 7.74) 7.50 ) 8.32|....... we-...] BBl | 5,981 6.02! b5.80
Tt 500 | 4.60| 7.8 ] 819 |....... 844 [..... 5.95| 5,49 | 6.12| 6.00| 5.80
S 2, 500 4.60| 7.99| 8.16| 8.35| 8.30|....... 5.8 | b5.60| 5.94| 6.00| 575
Qe 5.00| 4.60) 826| 8,20 8.49| 8.28!....... 5.70 | 551 | 5.98| 598| 5.7
(1 O, 5,00 4.60) 816 | 8.22| S8.45 | 820 ....... 5.70 | 5.47 | 5.98 | 598 | 5.80
M.........l.... b.00| 4.60| 8.06| 846 | 859 819 (....... 5.72 | 5.48| 6.22| 6.00 5.80
120 . 480 460| 7.75| 884 874 .......feieeeas 5.71| 5.49| 7.51 | 6.00] 5.70
I SO 4.80 | 5.50°( 7.35 | 9.08( 8.96 (.......feeii... 5.70 | 5.51 | 7.38| 5.98 ' 5.80
M.l 4.80| 530 7.09 | 9.46 | 914 | ... .. .... 5.72 | b.65( 6.95( 5.S0 5.72
| £ S 4.8 500 7.00| 9.78 | 9.2 .. __..l....... 5.72| 559 6.51| 5,881 5.75
6. e 4.80 | 550 7.87| 9.85) 9.20 | ......|....... 572 | 5.62| 6.40| 590! 5.70
17 4.80 | 6.86 ) 7.90 | 9.34] 9.20 ... ... 5.70 | 5.61| 6.45| 585| b5.70
) T 4.8 | 6,15 7.82 ] 918 9.20 |.. ... je-n.-.. 565, 5.B9| 6.42; 5.82 | 5,70
19 4.80 | 6.15 ....... 9.06 | 913 |.. ... |.eo.-n 5,64 | b.65| 6.41 | 5.8 | 5.70
R | 4,60 6.15| 9.50 ) 9.08| 8.85 [..c.iifeeen.an 564 | 5.72| 6.32| 58| 575
P2 S 4,60 |....... 9.65 | 890 |..ooifoiiteaiaon 560 | 565 6.30( 595 b5.70
2, 460 7.15( 9564 ....... 8.95 |.ocoiii]eeenans 5.75| 5.70 | 6.25 | 5.90| 5.70
P 4.60 | 7.90 | 8.70|....... 911 e 580 5.78| 6.25| 5¢0| 5.70
X S 4,60 | 850 | 814 | 7.87| 924 ). ... . ..., 5.66 | 5.90| 6.20| 5.8 | 570
P T 4.60( 870 7.80 | 7.73| 9.28 |.......|eceennn 5.64 | 6,12 6.19| 580 | 5.65
260l 4.80 |....... 7.70 | 7.60 | 9.56 ... ....f....... 570 | 6.02| 6.15| 5.8 | 5,65
27 i 500 | 9.00 (....... 742 9.00 ... )il 5.90 ; 6.00| 6.15| 5.80 | 5.80
b2 N 5.00 [ 8.70 [....... 7.88 | 8.78 | oiieifuuannn 5.8 | 6.08| 6.10| 5.8 | 5.8
1 PR 460 e 7260 875 loiemifoennnnn 580 6.00| 6.08| 590 b5.80
B0uei i 4.80 | 8,101 7.20f 872 |..ciciifeaannan 570 | 6,027 6.06| 592} 5.78
L3 U 4,60 )....... 7.86 |....... 866 |ceieecn]ianaann 5.6 j.eeennn 6.12 ....... 6.70

NoTte.—Gage heights for entire year refer to new datum.
P
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Rating table for Truckee River near Wadswort!

Discharge. h(;?gg:t Discharge. ‘l

Gage
height.

Feet. Second-feet, Feel. Second-feet. ‘

4.60 304 | 5.70 816
470 337 | 5.80 878 |
4.80 374 | 5.90 941
4.90 413 6.00 | 1,005
5.00 455 610 | 1,071 |
5.10 98 620 | 1,140 |

For 3 6. 30 1211
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TRUCKEE RIVER AT VISTA, NEV.

This station was originally established August 18, 1899, by L. H.
Taylor. It is located 7 miles east of Reno, Nev., and one-fourth
mile from the Southern Pacific Railroad station at Vista, Nev. On
November 12, 1902, a new gage was installed on the left bank, 150 feet
above the railroad bridge, by E. C. Murphy. Its zero has the same
elevation as that of the original gage. On April 3, 1903, a new gage
was established by D. W. Hays. It is located on the left bank and is
a vertical 4 by 4 inch timber established on the same datum as the
previous gages. On June 23, 1903, this gage was torn out and moved
3 feet farther into the river, in order to establish it in de=per water.
The zero of the gage was lowered 2.72 feet. The gage is read once
each day by M. Tuomey. Discharge measurements ar> made by
means of a cable and car below the railroad bridge. The initial point
for soundings is the zero of the tagged wire. The channel is straight
for 150 feet above and 400 feet helow the station. Both banks are
high. The left bank is liable to overflow only at extreme high stages.
There is but one channel at all stages. The bench mark is the head
of a bolt set in the concrete on the upstream side of the left abutment
of the Southern Pacific Railroad bridge, 300 feet from the gage. Its
elevation is 19.74 feet above the zero of the gage.

On February 21, 1904, the gage rod was washed out by a flood. A
new gage was estabhshed in the same position as the old gage, but Wlth
its zero 18.20 feet below bench mark.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Truckee River at Vista, Nev., in 1904.

Date. Hydrographer. | Width. ?eﬁ?o%f. vgggiltly. hcgg%ft. Discharge.

Square feel. | Ft. per sec. Feet. Second-feet.
March 11..._.. W. A, Wolf.. 116 772 4.09 7.78 3,156
April 5. ..o .o.... do ...... 115 727 3.95 7.40 2,874
April 8 ... . |..... do ...... 119 861 4.22 8.00 3,634
April 16 .. .....|..... do ...... 120 1,302 5.74 10.10 7,480
April 25 .. ...|.. ... do ...... 119 699 3.96 7.30 2,769
April 29 ... |..... do ...... 121 702 3.54 7.00 2,483
May 10....ccaifenn-. do ...... 122 1,003 4.90 8.90 4,913
May 24........lo.... do ...... 122 1,188 5.48 9. 40 6,515
Juned4 .__._... O. F. Heizer. 126 932 | 4.12 8. 40 3,832
June 11 _ ... |..... do ...... 120 814 3.91 8.00 3,185
June 18 _...._.l._... do ...... 117 756 8.77 7.60 2,849
June 25 ..._...|..... do ...... 113 664 3.19 7.00 2,119
July 2......ool.al. d0 ceaeael 129 662 3.01 6,70 1,993
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Discharge measurements of Truckee River at Vista, Nev., in 1904—Continued.

N < Area of Mean Gage : N

Date. Hydrographer. Width. section. velocity. heighit, Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
July 9.._....._. O. F. Heizer. 120 570 2.61 6. 20 1, 490
July 16 ... __|..... do ...... 118 535 2,28 5.80 1,220
July 19 ... ...|..... do ...... 118 589 2.26 5.90 1,334
July 23 .. _|..... do ...... 117 524 2.16 5.70 1,130
July 80 ... |..... do ...... 117 490 1. 80 5. 20 880
August 7 ._.....|..... do ...... 117 490 1.76 5.10 865
August 13 ... ... do ...... 116 485 1.53 4.90 742
August 20 ... ... do ... 116 470 1.70 5.00 798
August 28 ... _|___.. do ... 116 488 1. 69 5.10 823
September 7 ... Wo A, Wolf._ 115 466 1.58 4.90 738
November 14 _ i ... do ...... 116 489 1.62 5.25 it

Mean duaily gaye height, in feet, of Truckee River at Vista, Ner., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ang. | Sept. | Oct. | Nov. | Dec.
4.40| 410 6.20| 7.70 | 7.10| 8.10| 6.8 | 500 | 4.8 | 530 | 5.50 5.30
4.40 | 4.10| 6.50| 7.50 | 7.10 | 7.80| 6.70 | 5.00 | 4.8 | 5.40 | 5.50 5.30
440 .10 7.50 1 7.50 | 7.10) 860 | 6.60| 500 | 4.8 | 540 | 5.50 5.30
4.50 | 4.20 | 7.60! 7.40| 7.30| 8.40| 6.50 | 4.90 | 4.80 | 5.30 | 5.50 2.20
4,40 | 420 7.20| 7.40| 7.60| 8.40| 6,50 | 500! 4.90| 5.20| 5.40 5.10
4.40 | 4.20| 6,90 | 7.70 | 860 | 850 | 6.40 | 520 4.8 | 530 | 540 5.00
440 | 420 7.60 | 7.90| 8.60| 850! 6,30 5.10| 480 | 5.00| 5.40 5.00
4.50 | 42010 K60 800 | 860 | 830 6.30] 5,10 | 4.8 | 530 | 5.40 510
4,50 | 420 | 7.90| 820 860 820 6,20 500 | 4.8 | 510 530 5.10
4,40 ] 420 | 8.40 | 870 8.9 | 800 6.10| 4.90| 4.8 | 540 | 5.30 5.10
4.201 420 7.70| 9.00| 9.00| 8.00| 6.00| 4.90 | 4.80| 5.60. 5.30 | a5.10
4,20 | 5.00 | 7.20| 9.40, 9.80} 800 5.90| 4.90| 4.80 | 6.80 | 5.30 | «5,10
430 490, 6.70| 9.8 | 9.60) 8.00| 590 | 4.90) 480 | 6.10¢ 5.30 | 25,05
4.30| 4.50 6.60|10.50 | 9.70 | 7.90| 5.90 | 4.90; 4.80 | 5.80 | 5.30 | «5.05
4.80 | 4.70| 6.60|10.70 | 9.70 | 7.80| 5.80 | 4.90 | 4.90 | 5.90 | 5.30 | a 5,00
4380 | 7.00| 6.90|10.10 | 9.70 | 7.80 | 5.80 | 4.90 | 4.95| 5.80 | 5.20 | «5.00
4.10| 6.00, 8.10| 9.50| 9.70 | 7.70 | 5.70 | 4.90 | 4.90 | 5.70 | 5,20 | a5.00
4.20| 530 810| 9.30) 9.50| 7.60| 5.80 | 4.90| 5.00| 5.60 | 5.30 5.00
4,20 510| 9.10| 9.40 | 9.00| 7.50 | 5.90 | 4.90| 4.90| 570 | 5.30 5.00
4.30 | 4.90|10.40 | 830| 8.70| 7.40| 5.70 | 4.90| 4.90| 5.60 | 5.20 5.00
4.20 | 480 | 9.40 | 8.10 | 8.70| 7.40 | 65.60 | 4.90| 4.90 | 560 5.20 5.00
2. ... 4,20 | 8.30| &80 | 7.90| 88 | 7.40| 5.70| 4.80 | 5.00| 5.60| b5.20 5.00
23 4.20 | 9.30| 820! 7.50| 8.90| 7.40 | 5.70| 4.80 | 5.10| 5.20} 5.20 5.00
22 4,20 |a9.30 | 7.50| 7.40 | 9.10 | 7.20| 5.60 | 4.90 | 5.40 | 5.10 | 5.20 5.10
2 4.20 |a9.40 | 7.40 | 7.30 | 10.00 | 7:00 | 5.60 | 4.90 | 5.40| 5.00 | 5.20 5.00
26 et 420 9.40| 7.20 | 7.40 9.60| 7.00 | 5.50 | 5.00 | 5.30 | 5.30 | 5.10 5.00
o 4,20 | 830 | 7.20 7.10 | 8.90| 6.9 | 540 | 510 | 530 | 540 5.20 5.20
4.20 | 7.10 | 860 | 7.00 | 890 | 6.90| 530 500 530 | 550 | 5.20 8.00
4.20! 6.830 | 930 | 7.00| 88 | 6.9 | 52| 4.90 | 530 | 550 | 5.30 5.00
420 fL...o.. 850 7.00| 870 | 6.90| 520| 4.90| 5.30 | 5.50 | 5.30 5.50
4.10 |....... 7.90 .. ... 850 [....... 5.10| 5.10 |....... 5.50 |eonnnn 6.00

aInterpolated.

NoTeE.—Gage heights for entire year refer to new datum,
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Rating table for Truckee River at Vista, Nev., from January I to December 31, 1904.

h%?ggt?t. Discharge. h(e;’?gg}a. Discharge. I h(giag Et. Discharge. h(é’?gg{?t_ Discharge.
Feet. Second-feet. Feet. Second-feet. Feel. Second-feet. Feet. Second-feet.
4.10 535 5.60 1,085 7.10 2, 360 8.60 4,485
4.20 553 5.70 1,147 7.20 2,470 8.70 4,675
4. 30 574 5.80 1,212 7.30 2, 585 8.80 4,870
4.40 598 || 5.90 1,282 | 7.40 2,705 || 8.90 5,070
4.50 624 6. 00 1, 355 7.50 2, 830 9. 00 b, 270
4. 60 652 6.10 1,432 7.60 2, 955 9.20 5,670
4.70 683 6. 20 1,512 7.70 3,085 9. 40 6, 090
4. 80 716 6.30 1, 595 7.80 3,220 9. 60 6, 520
4. 90 751 6. 40 1,681 7.90 3, 360 9. 80 6, 960
5. 00 789 { 6.50 1,770 || 8.00 3,505 { 10.00 | 7,400
5.10 830 6.60 1, 862 8.10 3,655 10. 20 7,840
5.20 874 6.70 1,957 8.20 3,810 || 10.40 8, 280
5.30 922 6. 80 3,055 8.30 3,970 . 10. 60 8,720
5.40 973 | 6.90 | 2,155 | 840 | 4,185 |

5. 50 1,027 7.00 2, 255 8.50 4,305 |

|

The above table is applicable only for open-channel conditions.
23 discharge measurements made during 1904.
heights 4.90 and 6.70 feet.

scattered for an accurate curve.

Ejstimated monthly discharge of Truckee River at Vista, Nev., for 1904.

[Drainage area, 1,519 square miles.]

It is based upon
It is well defined between gage
Above 6.70 feet gage height the measurem-nts are too

Discharge in second-feet. Rn-off.
Month. Moximu . s?;(t"g-l%e?t. Second-feet Depth
m. | Minimum. Mean. pel;sﬁ\éfire in inches.
January ....... ... 624 535 572 35,170 0.377 0. 435
February -.._....... 6, 090 535 | 1,777 102, 200 1.17 1.26
March......_._...... 8, 280 1,512 3,431 211, 000 2,26 2.61
April . . ... .. 8,940 2, 255 4,172 248, 200 2.75 3.07
May. . oo, 7,400 2,360 | 4,924 | 302,800 3.24 3.74
June ... .o.a.oo. 1, 485 2,155 3,174 188, 900 2.09 2.33
July..o.oooii. 2,055 830 1,313 80, 730 . 864 . 996
August ... ... 874 716 771 47,410 . 508 . 586
September ... ... 973 716 785 46,710 . 517 .77
October............. 2,065 789 1,049 64, 500 . 691 . 797
November.......... 1, 027 830 924 54, 980 . 60€ . 678
December .......... 1, 355 789 844 51, 900 . 566 . 641
The year ..... 8,940 535 1,978 | 1,435, 000 1.30 17.72
|
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TRUCKEE RIVER AT NEVADA-CALIFORNIA STATE LINE.

This station was originally established September 7, 1899, by L. H.
Taylor. Itis located at the State line, 17 miles west of Reno, Nev.
The original gage was vertical, driven into the bed of the river and
wired to a granite bowlder. On November 11, 1902, a new gage was
established by E. C. Murphy. It is located on the right bank, 400
feet below the point at which the old gage was located, and consists of
two sections of 4 by 4 inch timber. The upper section is vertical, and
is spiked to a cottonwood tree. The lower section is inclined, and is
immediately under the vertical section. The gage datum is the same
as that of the old gage. The gage is read once each day by H. E.
Dickinson. Discharge measurements are made by means of a cable
and car 2% miles below the gage at Linham Siding, and 100 feet helow
Bridge No. 2. The initial point for soundings is the zero of the tagged
wire. The channel is straight for 60 feet above and for 75 feet below
the cable. The current is swift. Both banks are high and rocky and
are not liable to overflow. The bed of the stream is composed of
bowlders and cobblestones. The bench mark consists of two spikes
driven into the root of the cottonwood tree, to which the vertical sec-
tion of the gage is attached. Its elevation is 5.99 feet above the zero
of the gage.

The observations at this station during 1904 have heoen made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Truckee River al Nevada-Califoriic State line, in 1904.

Date. Hydrographer. Width. s“::fz‘i?o?lf. vgllggirty. hginé‘ft. chl?li'Ze,

7 Feet. Sq. feet. |Fl. per sec.| Feet. Sec.-feet.
April 6 _____._. W. A. Wolf _._...... 96 539 4. €7 +.40 2,518
April 23 ... ..|... .. T 90 470 | 4.95| 4.20] 2,279
May 11 ... & ( 92 653 5.96 5.75 3, 892
May31.._..._|.... X (U 91 H2 | 482 +410] 2,179
June 14 ... ... j..... do .o.......... 91 523 5.69 4.80 2,977
June18 . ... ... do ..oo....... 91 533 5. 49 4. 60 2,927
July 1..._...... O. F. Heizer._......_.. 91 473 4.17 3.9 1,972
July 14 _[..... [ e R . 83 416 3.51 3.35 1,461
August 4 ... ... [0 (s S 80 368 3.01 2.95 1,109
August 18 ... |..... do ...l 80 360 2.92 2.85 1,053
August 31 _____ W. A Wolf ......._. 80 313 2.68 2.70 839
November 19 __|..... do eeio. 80 321 2,35 2.70 658
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Mean daily gage height, in feet, of Truckee River, at Nevada-California State line, for 1904,

Day. Jan. | Feb. | Mar. | Apr. | May.
2,06 1.90 | 8.156| 4.22| 4.15
2. 2,00 [ 8.25| 4.10 | 4.1
2.00 | 1.95| 4.25| 4.16| 4.15
2.50 | 1.90! 4,201 4.15| 4.40
2.30 | 1.8 | 4.00| 4.20( 4.68
2.30 | 1.90| 3.88 | 4.60 | 4.9
2,16 2,00 ( 4.77 | 4.40 | 5.85
2,12 2.00{ 5.00{....... 5.35
2.15| 2.00 ] 480 4.65| 5.35
2,15 2.00 | 4.20| 5056 | 5H.68
1,96 ) 1.90| 4.00| 545 5.75
1.92| 2.06| 8.8 | 57| 5.9
1.90} 1.90; 3.85 ] 6.20| 6.12
2,00 | 205 3.550| 6.48| 6.50
2.05| 2.0b) 8.50| 6.25 6.08
2,10 | 8.80| 8.656| 5.70 | 6.02
2.05| 8.60| 3.90 | 5H.42| 6.02
2,00 2.8 5.15| H.42| 572
1.95| 2.80) 6.20 | 5.45| 5.30
1.80| 2.60 | 6.50| 4.85 | 5.28
2,00 | 2.50 | 4.92( 4.58 | 5.40
2,00 | 4.95| 4.90 | 4.40 6.10
1,90 | 6.30 | 4.50| 4.22| 6.15
1.95) 8.00 | 4.05| 4.15| 6.20
1.90 | 5.50| 3.90| 415 6.42
2,00 5.00| 8.90| 8.95| 5.95
1.80| 4.00| 8.8 | 4.10| b.12
1.85| 3.50 | 5.10 | 4.02 ] 5.28
1.60 | 8.156] 5.35| 4.05| 5.30
1.75 |....oon 5121 4.02| 5.40
1,90 [...i...] 4.28 (.. .... 5.26

June.

4.85
5.30
5,35
5,22

July.

3.9
3.80
3.70
3.80
3.80
3.72
3.58
3.60
3.55
3.50
3.45
3.40
3.20
3.40
3.38
3.80
3.35
8.85
3.25

Aug. | Bept. | Oct. | Nov. | Dec,
3.00| 265 2.95| 2.8 | 2.7
....... 2.65| 2.80| 2.95| 2.7
3.00| 265 275 | 2.8 | 2.7
2.95|...... o2 280 ...
8.16| 2.95| 2.78| 2.80| 2.75
3.00| 2.65( 2.80| 2.80| 2.7
2.85 | 2.70 | 2.52| 2.80 | 2.70
2.92| 2.70| 2.55.| 2.78 | 2.60
....... 272 2.60| 2.80 | 2.65
2.90 0 2,70 |oeooi]oionn. 2.65
2.90| 272 3.75| 2.85| 2.0
2.90 | 2.70| 3.40| 2.68| 2.60
2.85 |.......| 3.10| 2.65 | 2.60
....... 2.80 | 2.95| 2.60 | 2.60
2.90| 2.70| 3.05| 2,60 2.60
2.90 | 2.70| 3.10| 2.65| 2.60
2.85| 2.75| 3.10| 2.65| 2.50
2.90| 275 | 3.00|.......] 2.50
2.90| 2.8 |.......] 20| 2.50
2.90 | 2.80| 2.85|....... 2,60
8.16| 276 | 2.90| 270! 2.60
2.85| 2.75| 2.90| 2.70| 2.65
2.75 | 2.75| 2.62| 2.65 | 2.56
2.75 | 2.70| 2.60| 2.62| 2.55
2.75 | 2.85] 2.55| 2.60] 2.55
2.75 |eeenen 2.55 | 2.60 | 2.56
270 | 2.65| 266 2.70| 2.56
2,70 |oeenen 2.00| 2,75 | 2.56
2.70| 275 | 2.00| 2.70| 2.5
2.70 | 275 | 2.¢0( 2.65| 8.30
2.65 || 200 (... 2.85

IRR 133—056—20
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Rating table for Truckee River at Nevada-California State line, from January 1 to December

31, 1904.

h(e}{.érglft. Discharge. h(giagglft. Discharge. h(é};’éghet. Discharge. h(e}iagtft. Discharge.
Feet. Second-feet. Feet. Second-feet. ] Feet, Second-feet. Fect. Second-feet.
1. 60 230 2.80 956 4. 00 2,070 5.20 3,370
1.70 271 2.90 1, 040 4.10 2,170 5.30 3,490
1.80 314 3.00 1,126 4. 20 2,270 5.40 3,610
1.90 361 3.10 1,213 4.30 2,370 5.50 3,730
2.00 412 || 3.20 1,802 || 4.40 2,470 || 5.60 3, 850
2.10 467 3. 30 1,393 4. 50 2,580 5.70 3,970
2.20 526 || 3.40 1,186 | 4.60 2,600 | 5.80 1,090
2.30 589 3.50 1,580 4.70 2, 800 5.90 4,210
2.40 656 3.60 1,676 4. 80 2,910 6.00 1,330
2. 50 725 3.70 1,772 4.90 3,020 6. 20 4,570
2.60 798 3.80 1,870 5.00 3,130 6.40 4, 810
2.70 875 3.90 1,970 | 5.10 3,250

The above table is applicable only for open-channel conditions.
15 discharge measurements made during 1903 and 1904.
gage heights 2.10 feet and 5.75 feet.

It is based upon
It is well defined between
The table has been extended beyond these

limits. Above gage height 5.00 feet the rating curve is a tangent, the difference

being 120 per tenth.

Estimated monthly discharge of Truckee River ai Nevada-California State line, for 1904.

[Drainage area, 955 square miles.]

Discharge in second-feet. Run-off,
Month. a’l;?g—lfleié:. Second-feet De ;
Maximum. | Minimum. | Mean. per square inl()z'inhe;n
mile. .
January .....c...... 725 230 419 25, 760 0.439 0.506
Febraary ........... 6,730 337 | 1,851 | 77,710 | 1.41 | 1.52
March.............. 4,930 1,257 | 2,469 151, 800 2.59 2.99
April. ool 4,906 2,020 | 2,897 172, 400 3.03 3.38
May.. coeeeeiaaaaan. 4,930 2,220 | 3,706 227, 900 3.88 4. 47
June _.......o.olll 3, 560 2,120 | 2,751 163, 700 2.88 3.21
July (.ooiaaiillll 2,020 1,083 | 1,497 92, 050 1.57 1.81
August . ............ 1,257 836 | 1,017 62,530 1.06 1.22
September.......... 1,083 836 903 53, 730 . 946 1.06
October .........._. 1,821 739 | 1,029 63, 270 1.08 1.24
November .......... 1,083 798 893 | 53,140 . 935 1.04
December .......... 1, 393 725 834 51, 280 . 873 1.01
The year ..... 68,730 230 | 1,647 | 1,195,000 1.72 23. 46

NoTE.—Missing gage heights interpclated.
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TRUCKEE RIVER AT TAHOE, CAL.

Truckee River, the natural outlet of Lake Tahoe, leaves the lake at
the city of Tahoe. About 500 feet from the lake ther= is a timber
dam across the river, which has been maintained for more than twenty
years, for the purpose of controlling the discharge from the lake.
June 17, 1900, a gage was placed in the stream for the purpose of
recording the height of the water in the river. The gage isa vertital
timber driven into the stream bed at the left bank about 300 feet below
the dam, and is spiked to the root of a cottonwood tree growing on
the bank. On November 18, 1902, a new gage was established hy
E. C. Murphy in the exact position of the old gage. It isa 4 by 4
inch vertical timber. The elevation of its zero is the same as that of
the old gage. The bench mark is cut in the side of the tree and is
4.00 feet above gage datum. The measurements are made from a
cable and car about one-fourth mile below the gage, which was placed
as near the city of Tahoe as possible for the convenience of the observer.
At the point of measurement the right bank is low and is subject to
overflow at very high stages of the stream. The left bauk is rather
high. The channel is nearly straight for 300 feet above and below the
station, and the b2d of the river, which is of gravel and coarse sand,
is smooth and sta“le. The current has a moderate velocity. During
June, 1904, a new cable was put in 1 mile below the gage. The pur-
pose of the station is to ascertain the actual overflow from Lake Tahoe
with a view to determining its real value as a storage reservoir.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Truckee River at Tahoe, Cal., in 1904.

: Area of Mean Gage Dis-
Date. Hydrographer. Width. section, | veloeity. | hzight. | charge.

Feet. 8q. feet. |FY. per sec. Feet, Sec.-feet.

June20....._.. W. A Wolf_......... 118 306 2.93 3.50 899
July 2. ... .|..... do ..... S, 118 306 2.86 3.35 875
July 4. ... .|..... do e 118 363 2,42 3.3 879
July 22 .___._.... do ... 118 351 2.44 3.35 856
August 14...___..... do ciiiii s 118 344 2.38 3.20 818
August30......|..... & 0o 118 308 2.18 2.85 674

S

Novemberl5.._.|..... do ..ol 118 314 26 2.90 711
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Mean daily gage height, in feel,
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of Truckee River «t Tchoe, Cal., for 1904.

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

) 1.90 | 1.40 | 0.10 .2 50 { 8.10 | 3.55| 3.50| 3.30 | 2.85| 3.00| 3.00| 2.80

2 1.90 | 1.40 L0 2,0 3.10( 3.45( 3.40 3.30| 2.8 ( 3.10| 3.00 2.75

B 1.90 | 1.40 10| 250 3,10 8.35| 3.40 3.30| 295 3.10f 300 | 275

L 1.90 | 1.40 .10 | 2,60 | 8.10| 3.30 | 3.40 | 3.30 | 3.45| 3.10 | 3.00 | «2.75

B 1.90 | 1.40 10| 2,50 3,10 3.40 | 3.40| 3.30| 2.8 | 3.10| 3.00 | @270

[ S, 1.90 | 1.40 | 1,30 | 2.0 | 3.10| 3.40| 8.40| 8.25| 3.00| 2.20} 3.00| 2.70

. 1.90 .40, 1.80 | 2.50 | 3.10 | 3.40| 3.40| 3.25| 3.00| 2.20| 3.00 | 2.65

T 1.90 .40 1.30 2,50 3.10 3.40 3.40 3.2 3.15 2,20 3.00 2.65

Qe 1.90 .40 1,80 | 2,50 3.10 3.40| 3.40| 3.25| 3.15| 2.20| 3.00; 2.65

100 iciiiis 1.40 .40 1,90 | 2,501 3,10 3.40| 8.30 | 3.2 3.15] 2,20 3,00 | 2.60
M. 1. 10 40 190 | 250 | 3.10] 3.40 | 3.30 3.26| 3.15{ 2,20| 3.00 | 260
120 it 1.70 .90, 190, 250 3,10, 3.40} 3.30 3.25} 515 2.50| 3.00; 260
130 e 1.60 | 1.50 | 1.90| 2.50 | 3.10] 3.40| 3,30 3.25} 3.15| 2.50| 3.00 | 2.60
) 1.60 .60 1.90 | 250 3.10] 3.40| 3.40| 3.:0] 3.15| 3.10} 3.00| 2.60
L 1.60 601 2.50 | 2.50 | 3.10| 3.50 ] 3.40| 3.30| 3,10 | 3.10} 3.00 | 2.60
16. et 1.60 | 1.0t | 250 2.50{ 3.10| 3.50 | 3.40| 3.30| 3.10| 3.10} 2.90| 2.60
17, it 1.60{ 1.01 | 2.50 | 2,60 3.15| 3.50| 3.50 | 3.30| 3,10 3.10| 2.90| 2.55
1.60 | 1,01 ) 2.50 | 2.60{ 8.15| 3.50{ 3.50| 3.30; 3.00! 3.00, 2.8 | 2.56

1.40 .90 | 2,50 | 2.60| 8.15| 855, 3.45| 3.20| 3.10| 3.00 | 2.85 | 2,55

200 i 1.40 90 | 2,50 2.60{ 3.ih | 3.55| 3.45( 3.20| 3.10 | 3.15| 2.8 | 2.55
b1 S 1.40 10] 2,50 2,60 8.15| 3.55| 3.40| 3.20| 3.10| 3.15| 2.85| 2,55
22 et 1.40 L1010 2,50 | 2,60 3.15 3.5 | 3,40 2.90{ 3,10 | 2.40 | 2.8 | 2.5
b S 1.40 10| 250 | 2.60( 8.16| 38.55| 3.40 ! 2.90| 5.10] 2.40 | 2.8 | 2.55
R S 1.40 L10] 2,50 2,70 ) 3.30 ) 3.50 | 3,40 | 2,90 | 3.10 | 2.40 | 2.8 | 2.55
b H 1.40 .10 | 2.50 | 2.80| 3.30| 8.50 | 3.40| 2.90| 3.00 | 2.80; 2,80 | 2.60
260 1.40 L10 | 2,500 2,80 | 3,30 | 3.40 | 3.35| 2.90| 3,00 2.80| 2.%0 | 2.60
1.40 .10 2.30| 2.80| 3.25| 3.50 | 3.356| 2.90| 3.00| 8.10| 2.80 | 260

1.40 L1010 2,30 | 2.80 | 3.25| 3.50| 3.35| 2.90| 3.00 | 3.10 | 2.80 | 2.6¢

1.40 100 2,30 8.10| 8.26| 3.50| 3.85| 2.8 | 3.00| 3.10| 280! 260

1.40 |....... 2,40 | 3.10| 3.55| 3.50 | 38.35 | 2.85| 3,00 3.10| 2.8 | 2.65

L40|....... 2,40 |....... 3.55 |....... 3.35| 2.85 |....... 3.10 |......- 2,70

Rating table for Truckee River

aInterpolated.

at Tahoe, Cal., from Junuary 1 to December 31, 1904.

hgig}gghet. Discharge. h(g?gg}ft. Discharge. h(é;lggt?t. Discharge. h(g??g;t. Discharge.
Feet. Second-feet. Feel. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.10 - 138 1.10 181 | 2.10 450 3.10 773
0.20 24 1.20 204 | 2.20 480 3.20 807
0.30 37 1.30 228 2.30 510 3.30 841
0. 40 51 1. 40 253 2.40 542 3.40 877
0.50 66 1.50 279 2. 50 574 3.50 913
0. 60 82 1. 60 306 2.60 606 3. 60 949
0.70 100 1.70 333 2.70 638 3.70 985
0. 80 119 1. 80 361 2. 80 671 3.80 1,021
0.90 139 1.90 390 2.90 705 3.90 1, 057
1. 00 159 2.00 420 3.00 739

The above table is applicable only for open-channel conditions.
12 discharge measurements made during 1902 to 1904, inclusive.
between gage heights 0.10 foot and 3.50 feet.

gage height 3.50 feet,

It is based upon
It is well defined
The table has beer extended above
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Estimated monthly discharge of Truckee River at Tahoe, Cal., for 1904.

[ﬁrainage area, 519 square miles.]

Discharge in second-feet. Run-off.
Month, a,q(‘zg(te‘»lfleiel::. Second-feet | po i in
Maximum. | Minimum,. | Mean. pel;‘;lgare in%hes

January ..._......... 390 253 305 18, 750 0. 588 0.678

February . ...._..__.. 253 13 111 6, 385 . 214 . 231

March.. ... ...__. 574 13 401 24, 660 773 . 891
April oo ... ... 73 574 610 36, 300 1.18 1.32
May _....o......... 931 773 799 49, 130 1.54 1.78
June ... . .... 931 841 899 53, 490 1.73 1.93
July ..., 913 841 873 53, 680 1.68 1.94
August oo .. 841 688 787 48, 390 1.52 1.75
September._._...... 895 688 761 45, 280 1.47 1.64
October _........... 790 480 672 41,320 1.29 1.49
November ._.._..... 739 671 711 42,310 1.37 1.53
December __....._.. 671 590 614 37,750 1.18 1.36
The year ..... 931 13 629 457, 400 1.21 16. 54

LAKE WINNEMUCCA INLET NEAR WADSWORTH, NEV.

This station was established November 7, 1902, by E. C. Murphy.
It is located 8 miles north of Pyramid Lake Indian School and 21 miles
north of Wadsworth, Nev. The gage is a 4 by 4 inch vertical timber
spiked to a willow tree on the right bank. It is read thre> times each
week by J. R. Bennett. The discharge measurements are made by
means of a cable and car near the gage. The initial point for sound-
ings is the zero of the tagged wire. The channel is straight for 150
feet above and below the cable, and the current is moderate. Both
banks are high and not subject to overflow. The bed is composed of
gravel and silt and may change slightly. There is but one channel at
all stages. The bench mark consists of two spikes driven into the
willow tree to which the gage is attached. Its elevation is 6.00 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Lake Winnemucea Inlet near Wadsworth, Nev., in 1904.

Date. Hydrographer. Width. sltﬁ?o?]t.. Vgggﬁ)'. hggt. ch]?Lirsg—‘e.

Feet. Sq. feet. | Ft. persec. Feet. Nee.-feet.
March 15.._... W.A Wolf..._.....0 51 143 1.68 4. 50 240
April 4 ... .. RS Vs S, 53 185 1.93 5.00 358
May 12___..._.|..... [ O 58 226 1.93 7.22 437
June3 ... ... |..... do oo.oaiiiols 53 228 2.00 6. 00 457
June 13 _._____|._.... Ao ceiiaaa 53 183 1.92 5. 00 352
June 24 _ ... ... do ool 51 151 1.92 4. 40 290
July 11. ... .. |l..... [ Lo R, 44 93 1. 47 2.90 137
July 20 ... |..... (& (o T, 43 83 1.42 2.70 118
July 29. ... .. ... do .iiiiiiols 42 71 1.26 2.50 89
August21-..._. | ... do .oiiiill. 41 65 1.26 2.40 83
November 18 __|..... & ( S, 4 95 1.40 3.00 142

Mean daily gage height, in feet, of Lake Winnemucea Inlet near Wadsworth, Nev., for 1904,

Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. [ Oct. | Nov. | Dee.
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Rating table for Lake Winnemucca Inlet near Wadsworth, Ner., from January 1 to

December 31, 1904.

h‘g;gft' Discharge. h(g?égl?t. Discharge. h%ﬁfft. Discharge. h(:?gg}:}t. Discharge.
Feet. Second-feet. ||  Feet. Seeond-feet. Feet. Seecond-feet. Feet. Second-feet.
1.50 16 3.00 145 4. 50 300 6.00 458
1.60 22 3.10 155 4. 60 311 6. 20 479
1.70 28 | 3.20 165 } 4. 70 321 6.40 500
1. 80 34 3.30 175 4. 80 332 6. 60 522
1.90 41 | 3.40 185 || 4.90 342 | 6.80 B4
2. 00 49 3.50 196 5. 00 353 7.00 565
2.10 57 3. 60 206 5. 10 363 7.20 586
2.20 65 3.70 217 5.20 374 7.40 - 607
2.30 74 3.80 227 5.30 384 7.60 629
2. 40 84 3.90 237 5.40 . 3% 7.80 6560
2. 50 94 4.00 248 5. b0 405 8.00 672
2.60 }04 4.10 258 5. 60 416 8.20 693
2.70 . 114 4.20 269 5.70 426 8.40 714
2. 124 +.30 279 5. 80 437 8.60 735
2.90 134 4.40 290 5.90 447 8.80 756

The above table is applicable only for open-channel conditions. Itis
9 discharge measurements made during 1904. It is well defined between gage heights
2.20 feet and 6.00 feet. The table has been extended beyond these limits.

based upon

Estimated monthly discharge of Lake Winnemucca Inlet near Wadsworth, Nev., for 1904.

January, 18 days. ... o iciieiiaaas 31.9 1,961
February, 12 days. ..o oo 130 7,478
March, 18 days - .oooeom e s " 292 17,950
April, 14 days. .o 490 29, 160
May, 15 days .o 490 30, 130
June, 14 days. ..o .. 365 . 21,720
July, 18 days - ceee e o e m 6,825
August, 10 days . oo 125 7,686
September, 12 days. ... ... . oo iciiaiaas 124 7,379
October, 16 days oo oo oo e eiceaaeaan 127 7,809
November, 17 days .o ooeomae e caaaan 126 7,498
December, 19 days - oe-cecceearmeeaeameenacaannne P 117 7,194

The Year coceeeiin i cieiae e ecacacceecanea]eccnaaaan- 152, 800

a Acre-feet computed for entire month.
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LITTLE TRUCKEE RIVER NEAR PINE STATION, CAL.

The station was established June 25, 1903, by George B. Lorenz.
The cable station is located about one-fourth of a mile upstream from
Bruhn’s mill, known also as Pine Station. The dam at this point
backs the water up for about 300 yards. The road which follows the
Little Truckee north from Boca crosses the river at a ford about 150
feet below the cable and the same distance above the gage rod. Pine
Station, on- the Boca and Loyalton Railroad, about one-fourth of a
mile distant, is the nearest railroad point. The gage rod is located
about 300 feet below the cable, and consists of a vertical 2 by 6 inch
board graduated to feet and tenths from zero to 4 feet. The gage
is read twice each day by S. Wallace. Discharge measurements
are made from a three-eighths inch steel cable and car, 5} feet
above the high-water level. A tag wire is stretched just above the
cable. The initial point for soundings is the post which supports
the cable on the left or north bank. Ahove the station the channel
is straight for 100 feet at high water and for 30 feet at low water.
Below the station the channel is straight for 200 feot at high and
low water. The current is swift at all stages. The right or south
bank is high, steep, and rocky, and is not subject to overflow. It
supports some underbrush and a few trees. The left or north bank
is composed of gravel for 40 feet hack from the high-water channel.
1t is low and may be overflowed. The bed of the stream consists of
coarse gravel and is free from vegetation. There is but one channel
at all stages. .

The bench mark is the head of a large nail driven into a 2 by 4 inch
timber set in the ground in a clump of small willows 8 feet from the
gage. The willows surrounding the bench mark are blazed and marked
“B. M., U. S. G. S.” Its elevation is 4.83 feet-above the zero of the
gage. '

The ohservations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Little Truckee River near Pine Station, Cal., in 1904.

Date. Hydrographer. Width. | grenof vggg'iltly. hSFg . chﬁ'%'e.

Feet. Sq. feet. |Ft.persec.| Feet. Sec.-feet.
May 27........ W. A . Wolf.._....._. 90 215 4,52 3.10 971
Junel2........[.....do ...... s 84 194 390 2.90 757
June21......__|..... do oo . 74 153 4,03 2.50 |, 617
July 5. oo ... [ s S, 68 108 2.97 1.88 321
July16.. .. ..|..... do ...... e 65 92 2.01 1.60 185
August12.____. eeeaadO el 55 44 1.08 .85 48
September 1 ...]..... [ 0 R, 55 41 1.02 .75 42

Mean daily gage height, in feet, of Little Truckee River near Pine Station, Cal., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | 8ept. | Oct. | Nov. | Dec.

1.44] 2.50 ] 2.69 | 2.46 | 2.94| 2.16 | 1.04 | 0.65| 1.02; 1.00| 1.26

1.40 | 2.80 ] 2,70 | 2.48| 2,92 2.08| 1.06 .65 .94 1,00 | 1.22

1.40 | 2.82] 2.66| 2.55| 3.06| 2.04 | 1.03 .63 .82 | 1.00| 1.13

L45| 2.8 | 272 2,76 | 2.98| 1.96 | 1.02 .63 .80 .98 | 1.10

1.87 | 272 2,82 2.94| 2.99| 1.88] 1.00 .63 .78 .95 | 1.07

1.42 | 2,75 2,92 3.16 | 8.06 | 1.90 .99 .63 .80 W94} 112

1.45( 2,90 8.09| 3.20| 38.05| 1.92 .98 .62 .95 .92 110

1.58 | 3.10| 3.23| 3.30 | 2.86 | 1.88 .95 ..60 .99 do0 | 1.14

1.60 | 2.82 | 8.49 | 3.82| 2.85| 1.80 93 .60 | 1.04 .90 | 1.00

1.60 | 2.75| 3.64| 3.46 | 2.8 | 176 .92 .60 | 1.28 .89 .90

1.60 | 2.45| 3.84 | 3.4} 2.8 | 1.64 85 .60 | 2.34 .88 .

1.50 | 2.32| 407 3.60| 2.78 | 1.60 83 .60 | 2.16 .88 .76

1,40 | 2.29 | 4.48| 3.75| 2,80 1.56 .82 .60 | 1.80 . 86 .78

1564| 2.28) 4.56 8.64 | 2.84| 1.59 .80 .60 | 1.58 .85 .76

1.90| 2.25| 4.82| 8.64| 2.75| 1.56 .83 .62 | 1.36 .90 .

2.42| 218 | 3.95| 3.60§ 2.72| 1.62 .80 .63 | 1.28 .86 .68

B 1.42 | 2.58 | 2.35| 3.74 | 8.56 | 2.65 | 1.56 .80 .63 1.20 .88 .85
b . T 1.86 | 2.54 2.95| 3.86| 3.38 2.60 | 1.52 .80 .66 1 1,12 .92 86
19 it 1.40 | 2.56 | 8.556 | 8.72 | 8.12| 2.50 | 1.48 .78 .63 | 1.10 .86 .78
20, i 1.521 2.28| 3.66( 3.15| 3.08| 2.44| 1,42 .76 .63 1.06 .89 .78
b2 1.48 | 2,18 | 3.35 | 2.95| 3.22| 2.46| 1.39 .73 .60 | 1.06 .86 .76
22 eeeiieen 1.56 | 2.75| 3.06 | 2.80 | 3.48 | 2.46 | 1.38 .70 .68 1.04 .88 .78
23 et 1,48 3.25] 2,82 | 2.60| 3.62| 2.48 | 1.32 .70 .82 104 .84 .68
b2 S 1.48| 8.75| 2.60| 2.55| 8.73| 2.39 | 1..32 79| 1.08{ 1.03 .85 .54
b5 T 1,42 | 3.65] 2.49| 2.59 | 8.82| 2.29 1.33 .84 .95 1.03 .85 .60
2.45 1 2.68 | 3.32| 2.20| 1.26 80 .89 1.03 .86 .78

2,60 | 2.44| 3.08| 2.22| 1.22 74 .84 1.03 .95 [ 1.14

3.08| 2.34| 3.02| 2.26| 1.18 .72 .80 | 1.00] 1.06| 1.24

3.14} 2.35| 3.06| 2.26] 1.13 .69 .80 | 1.00 W99 L15

2,89 | 245 8.10( 2.22| 110 .68 .82 1.00| 114| 1.50

2.76 1....... 3.04 |....... 1.06 66 |eennnnn 1.00 |.e.....] 1.14
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Rating table for Little Truckee River near Pine Slation, Cal., from January 1 lo December

381, 1904.
h(ei?gglft. Discharge. h%?ggt?t. Discharge. h(é?gg!ft. Discharge. hg?;tft. Discharge.
Feel. Second-feet. Feet. Second-feet. Feel. Second-feel. Feet. Second-feet.
0. 60 31 1.70 240 2.70 708 3.70 1, 265
.70 37 1.80 278 2.80 761 3. 80 1,825
.80 45 1. 90 318 2.90 815 3.90 L, 385
.90 53 2. 00 361 3.00 869 4.00 1, 445
1.00 64 2.10 407 3.10 923 4. 10 1,510
1.10 79 2.20 455 3.20 978 4. 20 1,575
1.20 98 2.30 504 3.30 . 1,034 4.30 1, 640
1.30 120 2,40 554 3.40 1,090 4. 40 1,706
1.40 145 || 2.50 604 || 3.50 1,146 || 4.50 1,770
1.50 174 2.60 656 3.60 1,206 |- 4.60 1,835
1. 60 206

The above table is applicable only for open-channel conditions.
7 discharge measurements made during 1904

0.75 foot and 3.10 feet.

It is based upon

It is well defined betv’een gage heights
The table has been extended beyond these limits.

Estimated monthly discharge of Little Truckee River near:Pine Statior, Cal, for 1904.

[Drainage area, 166 square miles.]

Discharge in second-feet. Run-off.
Month. aﬁggfleiéi. Sesond-feet | .y ¢
Maximum, | Minimum. Mean, per s&nare R inghesl.n
mile,
January ............ 192 83 | 140 8, 608 0.843 0.972
February ........... 1,295 137 | 467 26, 860 2.81 3.03
March .....__....... L, 235 445 | 742 45, 620 4.47 5.156
April .oLLLolll. 1, 809 524 | 981 58, 370 5.91 6.59
May «cooiiiiiaan 1, 337 584 (1,013 62, 290 6. 10 7.03
June................ 901 455 | 688 40, 940 4.14 4.62
July ..ol 436 73| 209 12, 850 1.26 1.45
August.....o....... 73 35 49.3 3,031 . 297 . 342
September ._..._.... 76 31 37.8 2,249 . 228 . 264
October............. 536 43| 115 7,071 . 693 . 799
November .......... 86 48 55.6 3,308 . 335 L3714
December........... 174 28| 646 3,972 .389 . 448
The year.... 1,809 28 | 380 275, 000 2,29 31.06
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INDEPENDENCE CREEK BELOW INDEPENDENCE LAKF. CAL.

This station was established October 24, 1902, by E. C. Murphy.
It is located about one-eighth of a mile below the dam at the lower end
of Independence Lake, California. The original gage was a vertical
4 by 4 inch timber, located about 200 feet upstream from the cable
and car from which the measurements are made. For the convenience
of the observer, a new vertical gage, made of 2 by 4 inch timber, was
established July 1, 1904, on the left bank of the stream 75 feet helow
the outlet of the lake. Simultaneous readings taken upon the two
gages give identical results for the fluctuations of 1904. The gage is
read twice daily by F. A. Connor. The channel is straight for 50 feet
above and helow the station. The banks are low but not subject to over-
flow. The bed of the stream is permanent, being composad of gravel
and clay, but during high water large quantities of sand are washed
down the stream. The current is moderately rapid, and tlo discharge
is controlled by the dam at the end of the lake. The bench mark for
the original gage is three nails driven in the root of a pine tree 55 feet
northwest of the gage. Its elevation is 5.82 feet above the zero of
the gage. The bench mark for the new gage is the head of four nails
driven into the tree stump to which the new gage rod is fastened. Its
elevation is 8.00 feet above the zero of the new gage.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Independence Creek below Independence Lake, Cal., in 1904.

Date. Hydrographer. width. | L6000 | velociiy. | newght. | charge.

Feet. Sq. feet. |Ft per sec.|  Feel, Sec.-feet.
Junel7........ A. E. Chandler....... 29 62 1.98 3.15 123
July 1......__. W. A . Wolf.......... 28 60 1.62 3.08 97
July 18- ... AO ceeiiaaas 28 52 .90 2.75 47
July 23 .. |..... do .. oo, 13 7.8 1.69 2.30 13
August29.__._ .| .... do oo, 6 3.0 .77 1.80 3
November16.._|._... A0 e 6 4.2 1.23 2.05 5
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Mean daily gage height, in feel, of Independence Creek below Independence Lake, Cal.,

Jor 1904.

Day. Jan, | Feb. | Mar, | Apr. | May. [June, | July. | Aug. | Sept. | Oct.-| Nov. | Deec.
1.69 | 2.69| 2.13| 2,12 3,15| 3.10| 2.26 | 1.80| 1.8 | 2.15 3.20
1.69 | 2.47 ) 2,12 2.14) 3.12| 38.02) 2.25] 1.80| 1..80| 2.10 3.10
1.70 (| 2.26 | 2,11 | 2.14| 3.10| 3,00 2.25 | 1.80| 1..80| 2.10 3.10
1.70 | 2.30| 2,10 2.18} 3.14} 2.95] 2.25| 1..80| 1.80} 2.10 3.10
1.72 | 2.30| 2.10| 2.18| 3.15| 2.88| 2.25| 1.80| 1.8 | 2.10 2,90
....... 2,30 | 2.10| 2.839| 3.20 | 2.85| 2.26| 1.80| 1,90 | 2.10 2.85
2,10 | 2,66 3.31 | 2.85{ 2.25| 1.80| 1.98| 2.10 2,86
2,10 8.08) 3.34) 2.8} 2.25| 1.80| 2200 2.00 2,80
2.10] 8.06| 3.81 | 2.8 | 225} 1.80| 2.35| 2.00 2.80
2,10 3.06| 3.25) 2.82| 1.95) 1.80) 2.45 | 2. 2,62
2,11 | 3,08 3,20 2,82 | 1.95| 1.8} 2.8 | 2.00 2.15
2,17 3.26| 8.24 | 2.80| 1.95| 1.80| 2.70| 2.00 2.10
2.8 | 3.39| 3.26 | 2.80| 1.95| 1.80| 3.30| 2.00| "2.10
3.20| 3.3¢4| 3.25 ) 2.80| 1.95| 1.75} 3.05| 2.00 2.10
3.12| 8.30| 3.18| 2.80| 1.95| 1.7} 2.60| 2,00 2,10
. 2.81] 3.30] 8.16| 2.70| 1.95| 1.75} 2.40| 2.00 2.10
1,90 | 2.80 | 2,22 2,52 38.30| 3.16 | 2.65| 1.8 | 1.76| 2.20| 2.C0 2.10
1.90 ] 2,70} 2.58 | 2.52| 38.26| 3.10| 2.55] 1.92| 1.75] 2.15| 2.00 2.10
1.90 | 2.40| 2.60| 2.58 | 38.18( 3.06 | 2.34| 2.00( 1.76| 2.15| 2.00 2.00
1.90 | 2.06) 2.70| 2.60)| 38.10} 2,90 2.25| 1.98 | 1.7} 2.15| 2.00 1.95
1.90 | 1.94| 2.84] 2,60 3.10| 2.8 | 225 | 1.92| 1.75 | 2.15| 2.00 1.95
1.90) 2.48) 2.84| 2.65| 3.20| 290 | 2.25] 1.90] 1.756} 2.15| 2.00 1.95
1,90} 2,95 2.84| 2.51 | 3.32| 8.00| 2.28| 1.90| 1.75| 2.20| 2.00 1.90
1.89 |l 2.48| 3.38| 3.10| 2,30 1.90) 175} 2.20| 2.00 1.90
1.70 2,94 | 2.46] 8.42] 3,06 2.50| 1.8 | 1.75}| 2.20| 2.00 1.98
1.70 |. 2,941 242 3.42) 3.00) 2.50) 1.8 1.76| 2.20| 2.00 2.08
1.70 2,48 2.28| 3.80| 3.00| 250 1..85| 1.75| 2.20| 2.00 2.10
1.69 8 2.55 | 2.14| 3.30| 3.00) 2.50| 1.85} 1,80 2.20| 2.00} 2.10
1.69| 2.95( 2,70 | 2.14 | 3,29 | 8.00| 2.50] 1.8 | 1.80| 2.15| 2.00 2.10
1.69 |..... 2.49) 2,12 3.30} 3.06) 2.38 | 1.80 ) 1.80| 2.15] 2.60} <2.10
1.69....... 2,14 |....... 320 .. ... 2.38 | 1.80 |....... 2,15 |o.al. 2.10
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Rating table for Independence Creek below Independence Lake, Cal., from January 1 to

December 31, 1904.

haihe, | Discharge. || ;3888 | Discharge. | (988 | pischarge. | ,O8% | Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.50 0.5 1.85 2.8 2.40 17 3.00 87
1.55 L7 0. 1.90 3.4 2.50 23 3.10 107
1.60. .9 1.95 4.0 2. 60 30 3.20 127
1.65 1.2 2.00 4.7 2.70 40 3.30 148
1.70 1.5 2.10 6.7 2. 80 53 3.40 170
1.75 1.9 2.20 9.5 2.90 69 3.50 192
1. 80 2.3 2.30 13

The above table is applicable only for open-channel conditions.
6 discharge measurements made during 1904.
2.00 feet and 3.25 feet.

It is based upon

It is well defined between gage heights
The table has been extended beyond these limits.

Estimated monthly discharge of Independence Creek below Independence Lake, Cal., for
1904.

[Drainage area, 8.5 square miles.]

Discharge in second-feet. Run-off.
Month. alt‘:(x)'tt:fleisl:. Secon-feet | po oy i1
Maximum. | Minimum. | Mean. pex;ﬁgare inlt)zhes.
January .. .......... 3.4 0.6 2.03 125 0.239 0.276
February........... 78 1.+ 26.1 1,501 307 3.81
March.. ... .._. 76 7.7 85.4 2,177 4.16 4.80
April ..ol 127 6.7 24.3 1, 446 2 86 3.19
May . ooooooi.. 174 7.2 | 110 6, 764 12 94. | 14.92
June............... 157 61 112 6, 664 13 18 14.71
July co.oooo.ll. 107 11 42.5 2,613 5.00 5.76
August ... 11.0 2.3 5.63 346 . 662 .763
September.......... 2.8 1.9 2.11 125 . 247 .276
October ............ 148 2.3 18.5 1,138 2.18 2.51
November.......... 30 4.7 6.05 360 .712 . 794
December ._._...__. 127 3.4 29.0 1,783 3 41 3.93
The year ..... 174 0.6 34.5 25, 040 4,05 55.12

NoTE.--Gage heights interpolated for missing days.
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PROSSER CREEK NEAR HOBART MILLS, CAL.

This station was established June 27, 1903, by George B. Lorenz.
It is located about 150 feet below the wagon bridge and the road house
on the Boca and Truckee highway, 4 miles from Truckee and 3 miles
from Hobart Mills. Alder Creek joins Prosser Creek about 200 feet
above the station. The nearest dam is located at the ice pond, about
2 miles below the station. The original gage consisted of a 2 by 4
inch vertical timber, graduated to feet and tenths and reading from
zero to 4 feet. It was located on the left or north bank, 50 feet upstream
from the cable. The old gage rod was washed out by a food on Febru-
ary 24, 1904. A new gage was established at the same point, with its
zero 9.58 feet helow bench mark. The zero of the old gage was 9.87
feet below the bench mark. The bench mark is on the northeast pier
of the steel wagon bridge, and is the top of the steel casing of the
concrete pier above the arrow mark. Readings are taken twice each
day by Robert Dorian. Discharge measurements are made from a
#-inch steel cable and car stretched across the river about 5 feet above
high-water level. A tag wire is stretched just above the cable. The
channel is straight for 150 feet above and 200 feet below the cable.
The creek makes a bend at the highway bridge. Both banks are
high and not subject to overflow. The right bank is wooded; the
left is cleared, except for a few willows. The bed is composed of
coarse gravel and is free from vegetation. The water flows in one chan-
nel at all stages.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydroglapher

Discharge measurements of Prosser Creek near Hobart Mills, Cal., in 1904

Date. Hydrographer. Width, sl:rc%?ogf. v g(f&?y. tgiagglft. Discharge.

Feet. | Square feet. | Ft. per sec. Feet. Second-feet.
April 28 .. ... W. A. Wolf ... 60 74 2.93 3.00 217
May 13 ... |---.. do-......_.. 55 108 5.46 | 3.95 590
May 26 _...._|..... do.ooooooo. 65 99 4.18 | 3.50 414
Junell. ... ... ... doeeao... 65 |. 93 3.721 38.3H 316
June16....._.. A. E. Chandler.. 60 90 3.70 | 3.20 334
July 1......... W. A. Wolf ____. 60 66 3.06 | 2.92 201
July 18 .. ... do.......... 59 59 2.21 2.70 130
July 23._ ... |..... AOunneeannn 59 55 2.20 | 2.65 121
Auvugust13...__.[.._._. do.._....... 54 36 1.10 | 2.30 40
August29. ... .| ... doeeeanan... 54 28 .93 2.15 26
November16...|.._.. do.......... 15 17 1.78 | 2.20 31
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Mean daily gage height, in feet, of Prosser Creck near Hobart Mills, Cal., for 1904.

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

2,35 2.50 3.05 3.16 3.10 3.45 2,95 2.45 2.15 2.45
2.30 2.60 3.20 3.25 3.0 3.45 2,95 2.55 2,15 2.35
2,55 2,66 3.26 3.30 3.06 3.60 2.95 2.45 2.15 2.35
2,60 2.55 3.15 3.20 3.20 3.45 2.85 2.45 2,15 2.25
2,65 2.75 3.05 3.10 3.20 3.40 2.85 2.45 2.15 2.20
2.70 2,90 3.15 3.20 3.25 3.45 2.85 2,45 2.15 2.35
2.75 2.80 3.45 3.30 3.35 3.45 2.85 2.45 2.15 2.46
2.70 2.90 3.65 3.50 3.55 3.35 2.85 2,45 2.15 2.40
2.65 2,80 3.45 3.60 3.65 3.25 2.75 2.40 2,15 2.45
2.65 2.85 3.65 3.70 3.80 3.26 2,75 2.36 2.1 2.60
2.55 2,95 3,456 3.75 3.80 3.2 2.75 2.35 2.15 3.40
2.50 3.00 3.15 3.85 3.80 3.25 2,75 2,35 2.15 3.00
2.70 3.25 3.10 4,05 3.80 3.20 2.75 2.35 2.10 2.80
2.55 3.55 3,05 4,10 3.75 3.25 2,70 2.35 2.10 2.70
2.55 4,05 3.00 1.00 3.80 3.25 2.65 2.35 10 3.00
2.45 4,25 3.00 3.85 3.75 3.25 2.65 2,35
2.56 4.20 3.15 3.70 3.75 3.15 2,60 2.36
2.55 3.85 3.3 3.65 3.75 3.15 2.60 2,25
2,65 3.15 4.25 3.55 3.70 3.05 2.60 2.25
2.70 2.55 4.00 3.55 3.70 3.05 2.60 2.25
2.75 2,90 3.50 3.85 3.70 3.05 2,60 2.25
2,55 3.70 3.25 3.30 3.65 3.0 2.60 2.15
2,60 4.50 3.20 3.10 3.65 3.06 2.60 2.15
2.55 4.70 3.05 3.10 3.65 3.05 2.5 2.20
2.45 4,60 3.00 2,10 3.60 3.06 2.55 2.15
2.55 4,15 3.00 3.056 3.55 3.00 2.5b 2.15
2.65 8.95 3.05 3.05 3.5b 2,95 2.55 2.15
2.65 3.15 3.30 3,05 3.55 3.00 2.50 2.20
2.65 2.50 3.55 3.05 3.55 3.056 2,50 | 2.20
2.60 |........ 3.256 3,00 3.45 3.0 2,50 | " 215
2.70 feeee-... 315 |.oel.. 3.45 |.cnano. 2.45 2 15 R P

NoTE.—Gage heights for entire year refer to new datum.

Rating table for Prosser Creek near Hobart Mills, Cal., from June 27, 1903, to December

81, 1904.
h[g?glft. Discharge. h(g?gg}?t Discharge. h%?ggﬁt_ Discharge. h%?g v, |, Discharge.
Feet. Second.-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
2.10 23 2.90 190 3.70 490 4.50 836
2.20 30 3.00 221 3.80 532 4.60 880
2.30 421 3.10 256 | . 3.90 574 || 4.70 924
2.40 59 3.20 293 4. 00 616 4. 80 968
2.50 80 3.30 331 4,10 660 4.90 1,012
2.60 103 3.40 370 4.20 704 5.00 1, 056
2.70 130 3.50 410 4. 30 748 5.10 1,100
2. 80 '160 3.60 450 4. 40 792

The above table is applicable only for open-channel conditions. It is based upon 15
discharge measurements made during 1903 and 1904. 1t is well defined between gage
heights 1.80 feet and 3.50 feet. The table has been extended beyond these limits.
Abave gageheight 4.00feet the rating curveisatangent, the difference beir~44 pertenth.
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Estimated monthly discharge of Prosser Creek near Hobart Mills, Cal., for 1903 and 1904.

[Drainage area, 48 square miles.]

Discharge in second-feet. Run-off.
Month, agg;?fleielz. Second-feet | o v 5
Maximum. | Minimum, Mean. pexr‘ns;}lel.nre inghes.
1903.
July - ... 69 18 31.3 1, 925 0.652 | 0.752
Auvgust ... ... .. 20 12 16.8 1,033 . 350 404
September.... ... 12 10 10.5 625 .219 . 244
October, 10 days ... 184 17 12.0 238 . 250 . 093
November, 19 days.. 370 30 16.3 6, 142 3.40 2.40
December .......... 130 12 75.0 4,612 1.56 1.80
The period ... .o ... ... . 14,580 | oeeeeea e
1904.
January ............ 145 42 102 6,272 2,12 2.44
February ......_._.. 924 80 363 20, 880 7.56 8.15
March _........_._. 726 221 329 20, 230 6. 85 7.90
April. ... ... 660 221 380 22,610 7.75 8. 84
May -eneeoeene. 532 238 | 433 26, 620 9.02 | 10.40
June ... ... ....... 410 205 296 17,610 6.17 6. 88
July ool 205 69 128 7,870 2.67 3.08
August . .._...... . 97 26 45.8 2,816 .954 | 1.10
September.......... 35 23 6.4 1,571 . 550 .614
October 1-15._._.... 370 30 112 3,332 2.33 1.30
The period ... |oceoeeoiiloaooenio eealoee] 129,800 |ocecaeaeoi]oananns

DONNER CREEK NEAR TRUCKEE, CAL.

This station was established October 23, 1902, by E. C. Murphy.
It is located about 150 feet below the dam of the Donner Creek Ice
Company and 14 miles west of Truckee, Cal. The gage is a 4 by 4
inch vertical timber located on the left bank. It is r-ad twice each
day by F. R. Williams. Discharge measurements are made by means
of a cable and car 50 feet downstream from tbe gage. The channel
is straight for 150 feet above and below the cable. PRoth banks are
high and will not overflow. The bed of the stream is composed of
gravel, permanent and free from vegetation. There is but one chan-
nel at all stages and the current is swift. The bench mark consists of
four nails driven into the root of a pine tree 12 inches in diameter and
35 feet north of the gage. Its elevation is 6.30 feet above the zero of
the gage.

The.observations at this station during 1904 have besn made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Donner Creek near Truckee, Cal., in 1904.

Date. Hydrographer. width. é}el;:et?ogf. ngggi[t]y. h(é}‘lggtft. ch%i‘sée.

Feet. Sq. feet. |I't. per sec.|  Feet. Sec.-feet.
May 13........ W. A Woli.......__. 40 114 4.90 4. 60 559
May 26._._.... ... [ (s R 40 108 4.97 4.55 536
June 11 ... |..._. do coiiiaal 40 77 4.35 3.80 334
June 17 ._..... A. E. Chandler ...__. 36 64 4.12 3.53 264
July 13........ W. A, Wolf_......... 13 20 2.31 2.35 46
July 23 .._.. do oo 18 19 2.29 2.20 43
August 13 _._..loo .. do i 14 11 1.04 1.55 - 11
August 29 ... ... do oo 8 4 1.05 1.35 4
November 16 __|.__.. do ... 14 11 1.07 1.60 12

Mean daily gaye height, in feet, of Donner Creek neur Truckee, Cul., for 1904.

Day. Jan. [ Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.60 | 2.00| 38.30| 3.65| 3.35| 4.20| 3.15| 1.80] 1.35| 2256 1..90{ 1.70
1.60| 2.00| 8.8 | 8.60| 8.30 | 4.40| 3.06| 1.70| 1.35| 2.00| 1.90 1.70
1.80 | 2.00| 4.30| 8.60| 3.35| 4.835| 2.85| 1.70| 1.30| 1.8 | 1.90| 1.70
2,05 | 2.00{ 4.80| 3.50| 3.40{ 4.35| 2.75 | 1.7 1.30 | 1.80 | 1.90| 1.70
1.85} 1.90| 4.35| 8.50 | 3.55| 4.26| 2.70| L1L.70| 1.30| 1.80| 1.60 1.40
2,00 1.90| 4.10| 3.50| 8.75| 430 2.70| 1.50| 1.30 | Ls5| L35 1.40
2,00 1.90| 4.20| 3.50 | 8.95| 4.830 | 2.70 | 1L.70 | 1.30 | 2.05| 1.40 1.40
2,00 2,00 | 4.40 3.55 | 4,15 | 4.25| 2.56| 1.60 | 1.30| 2.05| 1.60 1.40
2.00 | 2.00] 4.05| 3.60| 4.30| 4.15| 2.456| 1.60| 1.30| 2.05| 1.80 1.45
2,00 | 2.00| 400 8.60| 4.40| 3.90| 2.40| 1.55 ¢ 1.30| 2.60| 1.80 1.50
2.00 | 2.0v| 3.85| 3.%0 | 4.35| 3.90 | 2.45} 1.56] 1.30| 3.25 ) 1.80 1.40
2. 2,00y 3.75| 4.00 450 3.751 2.30 | 156 1.30| 2.8 | 1.80 1.40
200 | 2.00( 3.66| 4.25| 4.60) 3.90| 2.20| 1L.50 | L.B5| 2.60 | 1.80 | 1.40
2,00 2.00| 8.60| 4.95| 4.65| 3.70| 2.10] 1.60| 2.60| 2.55( 1.80 1.40
2,00 216 3.50]| 4.25| 465 3.70| 2.10| L.45) 2.65| 2.50| 1.80 | 1.40
2.05 | 2.8 ] 3.50 | 4.06| 4.75| 3.60 | 1.70| 1.451 250 2.45| 1.60 1. 10
2,00 275 3.45| 3.9h | 4.7 | 3.50| 1.60| L45| 2.40| 2,40 L1.60| 1.40
2,00 2,507 4.10 4.00 | 4.55; 3.40 | 2.15; 1.A0| 2.30; 236 1.45 1.40
2650 250 | 4,45 400 4.35 | 3.50 | 225 .50 2,251 2.30 1.26 1.40
2,60 | 2.40| 4,06 | 3.90 ) 4.30 | 3.55 ] 2.20 .45 2201 230 1.20 1.40
2,00 | 255 | 4.05| 8.8 | 4.65| 3.55 | 2,10 140! 2.15| 2,20 1.20 1.40
2.00 3.65| 5.10| 3.60 | 2.10| 1.40| 210} 2,20 1.20 140
2.00 3,60 5,10 3,50 2.10| 140 | 2.10| 2,20 1.20 1.40
2,00 3.50 | 470 335| 210 1.40] 2.30| 2.10| 1.20 | 1.40
2,00 3.50 | 4.75| 3.30| 2,10 | 1.45] 2.80 | 2.10| 1.20 1.70
2,00 3.45| 4.55| 3.30| 2.10| 1.45| 2.80 | 2.00 | 1.65 | 1.64
2.00 3.40 | 4.50 | 3.30| 200 | L4565 2.35| 2.00} 1.70 1.40
2,00 3.40| 4.60| 8.80| 1.95 140 2.05| 2.00 | L70| L.40
2,00 3.40 | 4.55] 8.30| 1.90( 1.40| 200} 2.00| 1.70 | 1.30
2,00 |. 3.40 | 4.50 | 3.20 1.90 1.40 | 2.00| 2.00] 1.70 1.30
2.00 j.......] 3.80 ....... 4.35 foaa.a 1.90) 135 j.......] 195 |....... 2.35

NoTE.—The creek does not treeze over owing to the swift current.

irR 133—05 21
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Rating table for Donner Creek near Truckee, Cal., from January 1 to December 81, 1904.

h(e}{lgghet. Discharge. hg?églft. Discharge. h((jiz%fi. Discharge. h(g?ggﬁt. Discharge.
Feet. Second-feet. Feet. Second-feet Feet. Second-feet. Feet. Second.-feet.
1.40 5.5 1.95 25 3.00 156 4.10 411
1.45 6.5 2.00 28 3.10 176 4.20 438
1.50 8 2.10 35 3.20 196 4. 30 466
1.55 9.5 2.20 43 3.30 216 4.40 494
1.60 11 2.30 52 3.40 238 4. 50 523
1.65 12.5 2.40 63 3.50 260 4.60 553
1.70 14 2.50 76 3.60 284 +.70 583
1.75 16 2.60 90 3.70 308 4. 80 613
1.80 18 2.70 106 3.80 333 4.90 6145
1.85 20 2.80 121 3.90 359 5.00 677
1.90 22 2.90 138 4. 00 38b 5 10 709

I

The above table is applicable only for open-channel conditions. It is based upon
9 discharge measurements made during 1904.

heights 1.35 feet and 4.60 feet.

It is well defired between gage

The table has been extended above 4.60 feet.

Estimated monthly discharge of Donner Creek near Truckee, Ccl., for 1904.

[Drainage arca, 30 square miles.]

Discharge in second-feet. Run-off.
Month. Moaximum. | Minimam M aTcggflele%. Sacond-feet Depth in
’ : can. Fe‘;fﬂ‘éf“e inches.
January ............ 76 11 29.6 1, 820 0.987 1.14
February ... ....._. 693 22 145 8,341 4.83.. 5.21
March ... ... ...._. 613 216 391 24,040 | . 13.03 15.02
April ... ... ... 452 238 312 18, 560 10. 40 11. 60
May _.............. 709 216 482 29, 640 16. 07 18. 53
June . ... __._._. 404 196 326 19, 400 10. 87 12.13
July ...l - 186 11 59.4 3,662 1.98 2.28
August ... ..., 18 4.5 11. 4 701 . 380 .438
September.......... 90 3.5 30.6 1,821 1.02 1.14
October ............ 206 18 50.6 3,111 1.69 1.95
November .. ....... 22 2.5 12.0 714 . 400 . 446
December .......... 57 3.5 9.2 566 . 307 . 364
The year ..... 709 2.5 | 156 112, 400 5.16 70. 24
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WALKER RIVER (WEST FORK) NEAR COLEVILLE, CAL.

This station was established October 5, 1902, by E. C. Murphy. The
gage is a 4 by 4 inch vertical timber on the left bank, abcnt one-half
mile above the cable and 800 feet from the observer’s house. It is read
once each day by J. S. Trumble. Discharge measurements are made
by means of a cable and car near the mouth of the canyon about 1 mile
east of the point where the main road from Topaz to Bridgeport crosses
Lost Canyon Creek. The cable is located about 600 feet from the road.
The initial point for soundings is the zero on the tagged wire. The
channel is straight for 150 feet above and below the station. The cur-
rent is swift. The right bank is low and rocky and is lialle to over-
flow; the left bank is high and rocky and will not overflow. The bed
of the stream is rocky and uneven. There is but one chennel at all
stages. The bench mark is a spike driven into the tree to which the
gage is fastened. Its elevation is 6.00 feet above the zero cf the gage.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measuremnents of Walker River ( West Fork) near Coleville, Cel., in 1904.

Date. Hydrographer. Width. sﬁi?o?f vgggixtly. hg{’gglf}t. ch]z)iirsée.
Feet. Sq. feet. |Ft, per sec.| Frel. Sec. feet.
March 23 ...... L.A.Wolley . ... ..o oo 107 1.52 1. 80 163
May4..._...... R.A.Craig .......... 42 102 3.38 2.32 345
July 5. .. J.T.8haw .._._...... 54 172 5.94 82 1,022
July 18 .. ..., do ... H2 153 4. 61 3.29 705
July 20 ... |-.... do e 53 177 4.78 3.38 847
July 27. ... ... do o.ollo.. 52 160 4. 42 3.18 707
August3_...._.[.. O e 51 138 | 3.81| 279 526
August10.._.__|..... do ooeo.. 51 133 3.45 2.62 459 .
August17. ... |..... [ 1 I 137 3.50 2.62 480
August24. ... 5 7' N S 112 2.38 2.21 267
September 8 ... ... [ [0 YN M 105 1.38 1.65 145
October 17.__._. R [ SN R 120 [ 1.98 2.05 237
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Mean daily gage height, in feet, of Walker River ( West Fork) near Coleville, Cal., for 1904

Day. Jan. | Feb. | Mar. | Apr. | May.

) 1.10| 1.00}| 1,70} 2.00| 2.00
2 1.10 | 1.00 | 1.70 | 2.00{ 2.10
| . K 110 1.00| 1,70 | 2.00 | 2.20
dooiiil 1.10 | 1.09| 1.90 | 1.90 | 2.20
L10} 1.00| L70} 1.80| 2,30

1.10 | 1.00 | 1.70 | 1.90 | 2.50

1.10| 1.00| 1.80 | 2.00| 3.00

1.10 | 1.00 | 2.00 | 2.60| 3.30

Qi 1.10 | 1.00| 2.00| 2.60| 3.40
0. 1.10 | 1.00| 1.80 | 2.70 | 3.50
) .10 1.10| 1.90( 2.80 | 3.50
| 1.10 | 1.20 | 1.80 | 3.10| 3.50
1o 1.00 ] 1.20| 1.9 3,10 | 3.90
1L.00| 1.20| 1.70 | 3.00 | 3.60

1.00| 1.30 ) 1.80| 38.00; 3.70

1.00| 1.70 | 1.80 | 2,70 | 3.70

1.00 | 1.30 | 1L.70| 2.60| 3.60

1,00 | 1.80 | 1.80 | 2.70 | 3.60

100 | 1.30 | 2.00| 2.70 | 3.90

1.00| 1.30| 2.10| 2.60| 3.70

1.00 | 1.50 | 210 2.50 | 3.60

1.00| 2.00| 1.90| 2.50| 3.70

1.00| 2,70 | 1.80 | 2.50 | 4.00

1.06 | 270 | 1.70 | 2.60 | 4.40

1.00 | 2.40| 1.80 | 2.70 | 4.90

100 | 2.00| 1.80 | 2.60| 3.80

¥ 1.00 | 1.80 | 1.90| 2.20| 3.70
28 1.00| 1.80 | 2.00 | 2.20 | 3.80
29 el 1.00 | 1.80 | 2.30 | 2.10 | 3.90
- 2 T 1.00 |....... 2.10 | 2.00 | 4.00
3 1.00 |....... 2.00 }....... 4,00

Rating table for Wulker River

June, | July.
3.70 | 3.70
3.40 | 3.70
3.7 3.50
4.00 | 8.50
4.00 | 3.50
4.30 | 3.50
4,20 | 3.60
4.00 | 3.50
3.90 | 3.60
3,80 | 3.70
3.90 | 3.70
4.10 | 3.70
4,10 | 3.40
4.00 | 3.10
4.20 | 3.10
110 3.10
400 | 3,10
400} 3.10
410} 3.10
4.10 | 3.10
4.10 | 3.30
4.00 | 3.50
3.90 | 3.40
3.80 | 3.40
3.70 | 3.30
3.70 | 3.20
3.70 | 3.20
3.80 | 3.00
3.8 | 2.90
3.70 | 2.70

....... 2,60

Aug.

2.70
. 50

60
60
60
40
20
20
20
10
00
00
10
20
10
10
10
10
00
90

P15 10 1 P

[ES

[CS

=R R0 0 1010 10

Sept. | Oct.
1.90 | 2.80
1.80 | 2.80
180 | 2.80
1.80 | 2.80
1.80 1 2.80
1.80 | 2.70
1.80 | 2.80
170 | 2.70
1.70 | 1.60
1.70 | 2.00
1.70| 2.60
1.60 | 2.30
1.50 | 2,50
1.70 | 2.30
1.80] 2.20
1.80 | 2.10
1.80 | 2.00
1.80 | 2.00
1.70 | 2.00
1.70 | 2.00
1.70 | 2.00
1.60 | 2.00
170 | 1.90
1.80 | 1.90
2,00 1.90
1.90 | 1.90
190 | 1.80
1.90| 1.80
2,00 | 1.80
2,40 | 1.80

....... 1.80

Nov. ‘ Dec.
1.80 , 1.40
.70, 1.40
1.70  1.30
1.70 ‘ 1.50
Ll 1.3
1.70 " 1.30
.60 1,20
160, 1.20
1.60 | 1.30
1.60 | 1.40
160« 1.60
1.60 i 1.40
150 1 1.40
1.50 1.0
150 1.40
1.54 1,40
1.50 ‘ 1.30
1.50 | 1.30
1.50 } 1.20
1.50 | 1.20
1.50 ' 1.30
1.50 | 1.30
1.50 | 1.20
1.50 { 1.10
1.50 | 1.10
1.50 | 1.10
1.50 1 1,10
1.50 | 1.10
1.50 | 1.30
1.50 | 1.40

....... 1.30

(West Fork) near Coleville,

December 31, 1904.

Cal., fron January 1 to

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

hegeie, | Discharge. nereit.
Feet. Second-feet. Feet.
1.00 60 2.00
1.10 67 2.10
1.20 75 2.20
1.30 85 2.30
1.40 98" 2.40
1.50 113 2.50
1. 60 130 2.60
1.70 149 2.70
1.80 170 2.80
1.90 194 | 2.90

Discharge.

Second-feet.

220
248
278
311
347
385
425
467
511
567

h(g‘?gglft. Discharge. 11%351?:. Discharge.
Feet. Second-feet. Fret. Second-feet.
3.00 605 || 4.00 | 1,240
3. 10 655 4. 10 1,320
3.20 708 4.20 1,405
3.30 764 4.30 1,495
3.40 823 4. 40 1,585
3.50 885 || 4.50 1,680
3.60 950 4. 60 1,780
.70 1,015 || L.70 1,885
3.80 1,085 4.80 1,990
3.90 1,160 4.90 2,100

It is based upon

13 discharge measurements made during 1903 and 1904. Tt is well defined between
gage heights1.00 foot and 3.70 feet. The table has been extended beyond these limits,
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Estimated monthly discharge of Walker River (West Fork) near Coleville, Cal., for 1904,

[Drainage area, 306 square miles.]

Discharge in second-feet. Run-off.
Honh Maximum. | Minimum Mean ;{;ﬁ};&, e ey Depth in
. . ' pernixi g?re inches.
January ............ 67 60 62.7 3,855 0. 205 0. 236
February ........... 467 60 | 131 7,535 .428 . 461
March.............. 311, 149 | 187 11, 500 .611 . 704
April. ... 655 170 | 384 22, 850 1.25 1.40
May ... 2,100 220 | 919 56, 510 3 00 3.46
June ............... 1,195 823 |1, 188 70, 690 3 88 4.33
July oo 1,015 195 | 785 48,270 2.57 2.96
August ... 467 194 | 332 20,410 1.08 1.24
September.......... 347 113 | 172 10,260 561! 627
October ............ 511 130 | 299 18, 380 L977 1.13
November .......... 170 113 | 125 7,438 . 408 . 455
December ._........ 130 67 85.7 5, 269 . 280 .323
The year _.... 2,100 60 | 389 282, 900 1.27 17.33

WALKER RIVER (EAST FORK) NEAR YERINGTON, NEV.

This station was established October 6, 1902, by E. C. Murphy. It
is located at Ross ranch, about 10 miles southeast of Yerington, Nev.
The station is just above the point where the road crosses the river.
The gage is a vertical 4 by 4 inch timber fastened to the right bank
just below the cable. It is read once each day by I. A. Strosnider, the
ranch owner. Discharge measurements are made by mears of a cable
and car. The initial point for soundings is the zero of the tagged wire.
The channel is straight for 200 feet ahove and for 100 feet, below the
station. At low water the sand har in the middle of the stream divides
the channel into two parts. Both banks are low and are liable to over-
flow. The bed of the stream is composed of sand and clay and is liable
to shift. The current has a moderate velocity. The hench mark con-
sists of three nails and a spike in a stump 6 inches in diameter and 15
feet east of the gage. Its elevation is 5.85 feet above the zero of the
gage.

The observations at this station during 1904 have heen made under
the direction of A. E. Chandler, district hydrographer.
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Discharge measurements of Walker River (East Fork) near Yerington, Nev., in 1904.

Date. Hydrographer., Width. éﬁ?o%{ velavllggiltly. hgiagghet. chla)tirsg‘e‘
Feet. Sq. feet. |Ft. per sec.|  Feet. Sec.-feet.
May 5..oooo... R. A. Craig.......... 42 32| 2 1.52 64
May 10......_..j..... do ool 39 34 2.12 1.65 72
July 7..__..... J.T.Shaw._._....... 75 163 2,94 3.31 479
July 12 ___.|..... do ceeee 75 153 2.85 3.02 436
July 21, .. |..... do ool 76 134 2.90 2.98 389
July 26_..__._.|..... do ieeeiian. 76 148 3.09 3.25 458
August 4 ... |..... do ... 76 140 2.94 3.08 412
Auvgust9 ... . ... 4 [ S 76 130 2.72 2. 90 353
August 18 ... |..... (3 1S SN R 144 2.94 3.08 423
August 23 ... |. ... do ..ot 108 2.77 2.60 298
September 12._|_.... A0 e 53| 2.22| 1.95 118
October 23...__|..... (4 10 RN IS 97 2.64 2.52 255

Mean daily gage height, in feet, of Walker River ( Eust Fork) near Yering

ton, Nev., for 1904.

Day. | Jan. | Feb. | Mar. | Apr. | May. | June. | July | Aug. | Sept. | Oct. | Nov. | Dec.
1.60 | 1.50| 2.50| 2.20| 1.60 | 3.00 | 3.60 | 3.10 | 2.30 |a2.,85 | 2.70 | 2.20
.60 | 1.50 | 2.50 | 2.15} 1.50 | 3.00 | 3.50 | 3.10| 2.20| 2.80| 2.70 | 2.20
1.60 | 1.60| 2.50 | 2,10| 1.50| 3.05| 3.50| 3.00| 2.20| 2.80} 2.70 | 2.20
1.60 | 1.70| 2.50 | 2,00 1.50 | 3.05| 3.50| 3.00| 2.20| 2.80| 2.70 | 2.20
.50 1.70 | 2,40 1.90| 1.50| 3.20| 3.40| 3.00| 2.20| 2.80 | 2.70 2.20
1,50 | 1.70 | 2.30 | 1.90| 1.50| 3.30 | 3.40| 3.00| 2.20| 270! 2.70 | 2.20
1.50 | L70| 230} 1.90| 1.60 | 3.40 | 3.40 | 2.90| 2,10 2.70 | 260 | 210
1.50 | 170 ( 2,30 200 1.60 3.50( 3.30( 290 2.10- 270 2.60| 2.10
1.50 | 1.60| 2.30| 2,05| 1.70| 3.55| 3.30] 2.90( 2.10| 2.70 | 2.60 | 210
1.60 | 1.60| 2.30| 2.10| 1.70 | 3.60| 3.20| 2.90| 2.10| 2.70 | 2.60 | 2.10
1.76| 1.60| 2.30| 2.10| 1,70 | 3.60 | 3.20] 2.80| 2.00} 2.70 | 2.50 | 2.00
.70 | L.65| 2,30 | 2.20| 1.80 | 3.60 | 3.10| 2.8 | 2.00| 270 2,50 2.00
1.60 | 1,75} 2.30| 2.30| 1.90| 3.€0| 3.00| 2.80| 2.00| 2.70 | 2.50 | 2.00
1.60 | 1.90| 2.30| 2.30| 2.00 3.60| 2.90| 2.85| 2.00 | 2.60 | 2.50 | 2.00
1.60 | 2.05| 2,30 | 2.25( 2.05] 3.70 | 2290 2.90| 2.00 | 2.60| 2,40 2.00
1.60 | 2.45 2.45| 2.20( 2.35| 3.70 | 2.8 | 2.90| 2.00| 2.60| 2.40.| 2.00
1.65| 2.80| 2.40| 2.20| 2.40| 3.70| 2.90| 3.75| 2.00| 2.60| 2.40 | 2.00
1.656 | 2.65 ;] 2.40| 2,15 2.50| 3.70{ 2.90| 3.20) 2.00| 2.60, 2.40| 2.00
1,70 | 2.25 | 2,40 | 2.10 | 2.60 | 3.80 | 2,90| 3,10| 2.00| 2.60| 230 | 2.00
1L.70 { 2.00 | 2.50 | 2.05| 2. 3.80 | 2.90| 3.00} 2.00| 2.60| 2.30| 2.00
1.60 | 2.00 | 2.50( 2.00 ) 2,70 | 3.80 | 2.90| 2.90| 200 | 2.65| 2.20 | 200
1.50 | 2.05| 2,40 2,00 270 | 3.90| 3.90| 275 2,00 | 2.70| 2.20 | 2,00
1.50 | 2.25| 2.40| 1.90| 2.80 | 3.90| 3.50 | 2.65{ 2,00 | 2.70| 2.20 | 2.00
1.50 | 2.50 | 2,40 | 1.90| 2.85| 3.80| 3.20| 2.60| 2.,00| 2.70| 2.20| 2,00
1.50 | 3.05( 2,30 1.8 | 2.90| 3.%0| 3.10| 3.15| 2.30| 2.70 | 2.20 | 2.00
1,50 | 3.00 | 2.30 | 1.%0| 3.30| 3.70 | 3.10 | 2.90| 2.95| 2.80 | 2.20 2.00
1.50 | 2,76 | 2.30| 1.80| 3.20, 3.70| 3.20| 2.40| 3.00| 2.80| 2.20 | 2.00
1.50 | 2.65) 2,50 1.80 | 3.10 | 3.60 ] 3.20; 2.30| 3.00| 280/ 2.20| 2.00
e N 1.50 | 2. 2,60 1.70 | 3.00 | 3.65| 3.20 ) 2.30| 2,90 | 2.80| 220 | 2.20
30 ieeie 1,50 [.enennn 2,40 1.70 | 2,95 3.60{ 3.10| 2.30| 2.90| 2.80 | 2.20| 2.20
L2 I 1.50 [....... 2.40 [....o..] 2,90 ... 3.10 | 2.30|....... 2.80 |...uen 2,10

a Interpolated.
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January 1 to

h(g?ggl?t. Discharge. hgiag et. Discharge. h(e;iaggift. Discharge. h(éiagghet. Discharge.
Feet, Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.50 60 2.20 172 2.90 358 3.50 560
1.60 73 2.30 193 3.00 390 3.60 594
1.70 87 2.40 216 3.10 424 3.70 628
1.80 102 2.50 241 3. 20 4568 3.80 662
1.90 118 2. 60 268 3.30 492 3.90 696
2. 00 135 2.70 297 3.40 526 4. 00 730
2.10 153 2. 80 327

The above table is applicable only for open-channel conditions.
20 discharge measurements made during 1903 and 1904.
gage heights 1.50 feet and 3.30 feet.

3.30 feet.
being 34 per tenth.

It is based upon
It is well defined between
The table has been extended abcve gage height
Above gage height 3.00 feet the rating curve is a tangent, the difference

Estimated monthly discharge of Walker River ( East Fork) near Yerington, Nev., for 1904.

[Drainage area, 1,103 square miles,]

Discharge in second-feet. Run-off.
Month. aTc(r,ttes-tfleg:. Secord-feet | o oo
- Maximum. | Minimum. | Mean. pel;lfl gare inI(’zh es.

January ............ 95 60 68.8 4,230 €. 062 0.072
February ........._. 407 60 | 164 9,433 149 .161
March.............. 268 193 | 214 13,160 . 194 .224
April. .. ..o.... 193 87 140 8,331 .127 L142
May...oeeeoneaann. 492 60 | 213 13,100 . 193 . 222
June ... ... 696 390 | 582 34, 630 . 528 .b89
July. ... 696 327 | 458 28, 160 .415 .478
August ............. 645 193 | 349 21, 460 .316 . 364
September.._....... 390 135 | 187 11,130 170 .190
October ........._.. 343 268 | 301 18,510 . 273 .3156
November .......... 297 172 | 226 13, 450 . 205 . 229
December ........_. 172 135 | 147 9, 039 .133 . 153
Theyear...... 696 60 | 254 184, 600 . 230 3. 14
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WALKER RIVER NEAR WABUSKA, NEV.

This station was established July 22, 1902, by L. H. Taylor. It
was equipped December 12, 1902, by E. C. Murphy. It is located
about 300 feet ahove the Carson and Colorado Railrord bridge near .
the section house at Clever station. It iIs about 2% miles east of
Wabuska. The original gage was washed out December 30, 1903.
A new gage, consisting of a 1 by 4 inch board fastened to a vertical 4
by 4 inch timber, was nstalled January 17, 1904, Tt is on the left
bank 15 feet below the point at which the old gage was located and
150 feet south of the section house. The datum is the same as that of
the original gage. The gage is read twice each day by Charles Nelson.
Discharge measurements are made by means of a cable and car 35 feet
‘below the gage. The initial point for soundings is the zero on the
tagged wire. The channel is straight for 150 feet above the station
and slightly curved for the same distance below. Both banks are
high and not liable to overflow. The bed of the stream is sandy and
shifting. There is but one channel at all stages. The current has a
moderate velocity and the discharge is small from Aungust to October.
The bench mark consists ot four nails driven into the northwest corner
of the pump platform 35 feet east of the gage. Its elevation is 6.94
feet above the zero of the gage.

The observations at this station during 1904 have be~n made under
the direction of A. K. Chandler, district hydrographer.

Discharge measurements of Walker River near Wubuska, Nev., in 1904.

Date. Hydrographer. | Width. é::(t;‘o?f v %‘ﬂt‘y. h(i?ggk‘i‘t Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
March 25._.__. L. A.Wooley. 71 110 2.16 2.15 238
April 29 ... R.A.Craig ..| 46 60 2.17 1.76 130
May 6. ... .|..... do...... 58 45 1.69 1.58 76
May 9. .. ... |.c... do ...... 65 86 2.41 2.10 207
July 8...... ... J.T.Shaw. .. 74 303 3.22 3.72 976
July 11 .. |..... do ...... 74 299 3.19 3.58 955
July 22. ... .| ... do ...... 68 170 2.96 2. 60 503
July 25.. .. ... do ...... 75 260 3.83 3.40 866
Augustb ..._..i..... do...... 74 165 2.98 2.45 483
Aungust 8 ... .o... do ...... 65 150 2.74 2.30 411
August19....__|..... [ [s RS P, 144 2.59 2.30 373
August 22, ... [ (s T P, 117 2.28 1.94 267
September 13 _.|.. ... do oooofeioos 28 1.61 1.03 45
October 24. .. _|..._. T 1o R P 164 2.67 2.41 438
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Mean daily gage height, in feet, of Walker River near Wabuska, Nev., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July.; Aug. | Sept. | O2t. [ Nov. | Dec.
2,30 2.60 | 2.25| 1.70 | 410 | 4.00 243 | 1.72| 2.00| 2.48 | 2.00
2,15 2.35| 2,20 | 1.65 | 3.95| 4.00| 2.48 | 1.68( 2.10| 2,45 2.00
2,00 | 2.35| 218 | 1.65, 3.90| 3.92| 2,52 | 1L.60| 2.30| 2.40 | 2.00
2,00 ) 240 212 1.60| 3.95| 3.85| 2.55| L52| 2.30| 2.40 | 2.00
1.90 | 2.30 | 2,10 | 1.60 | 420 | 3.72| 2.42| 1L.50| 250} 2,38} 1.9
185 | 2,30 | 2.02| 1.60 6 4.20| 3.62| 2.40| 1..45| 2.50} 2.30 | 1.95
1.80 | 2.25| 2,05| 1.62] 435| 3.70 240 | 1.40| 2.50| 2.30 | 1.9
17| 215 210 1.75| 4.45| 3.72 2.35| 1.40( 2.45| 2.30 | 1.90
1.80 ] 2,20 210 | 202! 460 3.75, 2.30| 1.35| 2.40| 2.25 | 1.90
1.7 | 2,20 210 | 2.25| 4.45| 3.70; 2.22| 1.30} 2.35! 2.26, 1.90
1.80 | 2,20 2,187 2,40 | 430 | 3.62 ;| 2.18| 1.30| 2.45| 2.25 | 1.8
1.85| 2,20 2.26 | 2.55 | 4.85| 3.45| 2.12 | 1.20| 2.65| 2.201 1.8
1.80 | 2,10 2.38 | 2,75 | 435 | 3.40 | 2.02| 1.06| 2.90, 2.17| 1.8
175 212 235 | 2,92 432 3.20| 2.00| 1.00| 2.95| 2.12 | 1.80
.72 2,20 2.35| 3,10 | 4.32] 3.05| 2.00, 1L.00| 2.90| 2.10| L80
1.90 | 2,28 | 250 | 3.20! 43| 2.90| 202 L00| 2.80| 2.02| 1.8
2,05 230 2.62) 3.26 | 4.42| 2.75| 2.38, LO00| 2.70| 2.00| 1.85
250 | 2,30 250 3.35| 4.40| 2.68 | 2.42| 1.00| 2.60 | 2.00 | 1.8
2,381 2,30 238 3.48 | 4.40| 2.60 | 2.28| 100 2.50 | 1L95| 1.8
2,30 2.30| 2.30| 3.55| 4.45| 2,60 | 2.18| 100 | 2.50| 1.95| 1.8
2.25 | 2,40 0 2.22 ) 3.38 | 440 2.58 ) 2.00 | 1L.00! 2.50| 1.97! 1.80
2.25 | 2.40 | 2.20| 3.22 | 4,32| 255} 1.98| 1.00| 2.45| 2.00 | 1.80
2,20 235 2.15| 3.40| 4.30| 2.55| 1.95| 1.00| 2.45| 2.00 | 1.80
2,25 | 2,30 | 2.05| 3.75| 4.28 | 3.20| 1.8 | 1.00| 2.42| 2.00| 1.80
2,80 2.20| 2.00 | 4.20( 4.22 | 38.40| 1.78 | 1.10| 2.40 | 2.00; 1.80
3.30 | 2.20| 1.95| 4.55| 4.12| 3,32 | 1.78| 1.6 | 2.40| 2.00| 175
240 3.15| 220 | 1.90| 48| 405 3.28| L95| 2.00| 2.40| 2,00 1.80
2451 2.80| 2.35| 1.85| 4,60 | 3.98 | 3.18| 2,08 | 2.05| 2.40| 2.00| 1.82
2.40 | 2.70 | 2,42 1.80 | 4.25| 3.92| »3.02| 2.08 | 2.00 2.40 | 2,00 | 1.85
2,25 |.. ... 2.55| 1.7 4.00 | 3.98f 298| 1,95 1.95| 2.45]| 2.00 | 1.80
2,25 |..ean.n 2,45 ... 4,05 |....... 2.80 | 1.8 4....... 2,50 f....... 2,02

Rating table for Walker River

near Wabuska, Nev., from January 1 to May 29, 1904.

h%?gghet. Discharge. h%;lg%st. Discharge. h(:?ggl?t. Discharge. h(;?ggl?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet, Second-feet. Feet. Second-feet.
1.50 64 2.40 315 3.30 732 4.20 1,182
1.60 83 2.50 254 3.40 782 4.30 1, 232
1.70 105 2. 60 395 3.50 832 4. 40 1, 282
1.80 129 2.70 438 3.60 882 4.50 1,332
1.90 155 2. 80 483 3.70 932 4. 60 1,382
2.00 183 2.90 532 3.80 . 982 4.70 1, 432
2.10 213 3.00 582 3.90 1,032 4. 80 1,482
2.20 245 3.10 632 4. 00 1, 082 4.90 1,532
2. 30 279 3.20 682 4.10 1,132

The above table is applicable only for open-channel conditions.
4 discharge measurements made during the spring of 1904.  Itis well defined between

gage heights 1.60 feet and 2.15 feet.

It is based upon

The table has been extended beyond these
limits, but is poorly defined. Above gage height 2.85 feet the rating curve is a tan-
gent, the difference being 50 per tenth.
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Rating table for Walker River near Wabuska, Nev., from May 30 to December 31, 1904.

hgi?het. Discharge. h(éiaggft, Discharge. h(é?gglft. Discharge. h(e;:fflst. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet, Second-feet. Feet. Second-feet.
1.00 40 2.00 285 3.00 678 3.90 1,081
1.10 55 2.10 321 3.10 720 4.00 1,127
1.20 73 2.20 359 3.20 763 4.10 1,173
1.30 93 2.30 397 3.30 807 4. 20 1, 219
1.40 115 2.40 435 3.40 851 4.30 1,265
1.50 139 | 2.50 475 || 8.50 897 || 4.40 | 1,311
1.60 164 2. 60 515 3.60 943 4. 50 1,357
1.70 191 2.70 555 3.70 989 4. 60 1,403
1.80 220 2. 80 595 3.80 1,035 4.70 1,449
1.90 251 2.90 636

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

It is based upon

6 discharge measurements made during latter half of 1904. It is f~irly well defined

between gage heights 2.30 feet and 3.70 feet.

The table has been extended beyond

these limits, but is poorly defined. Above gage height 3.40 feet the rating curveisa
tangent, the difference being 46 per tenth.

Estimated monthly discharge of Walker River near Wabuska,

| Prainage area, 2,420 square miles. ]

Nev., for 1904.

Discharge in second-feet. Run-off.
Month, a'gggi]egé. Second-feet

Maximum. | Minimum, | Mean. pe;‘]1 siqlg.are ll)le]g{lt}:sm
January ............ 707 108 369 22, 690 0.152 0.175
February . _......._. 732 110 255 14,670 . 105 .113
March.............. 396 213 280 17,220 .116 . 134
April ... ... 403 117 237 14, 100 .098 . 109
May.. ..., 1,522 83 629 38, 680 . 260 . 300
June ... ...._... 1, 403 1,081 | 1,240 73,790 .512 .571
July. .. ... 1,127 495 797 49,010 . 829 .379
August . ....o...... 495 214 346 21, 280 . 143 . 165
September .......... 303 40 114 6, 783 . 047 . 052
October............. 657 285 471 28, 960 .195 . 225
November .......... 467 268 338 20,110 . 140 . 156
December _......... . 292 206 242 14, 880 .100 .115

The year ..... 1,522 40 443 322, 200 .183 2.49
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CARSON RIVER (WEST FORK) NEAR WOODFORDS, CAL.

This station was established October 18, 1900, by L. H. Taylor. It
is located about three-fourths mile above the post-office at Woodfords
and 200 feet from the main road between Woodfords and Blue Lakes,
Cal. The gage is a vertical hoard nailed to a cottonwood tree on the
left bank. It is read once each day by Miss Bernice Merrill. Dis-
charge measurements are made by means of a cable and car just below
the gage. The initial point for soundings is the zero of the tagged
wire. The channel is straight for 100 feet above and below the cable,
and there is but one channel at all stages. Both banks are high and
rocky and are not liable to overflow. The bed of the strram is rocky
and uneven and is not liable to change. At high water the current
velocity is too high for accurate measurement.

The observations at this station during 1904 have been made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Carson River ( West Fork) near Woodfords, Cal., in 1904.

Date. Hydrographer. | Width. ';Aeﬁ?o%f. Vé\;lg(?il:y. hglﬂég;ft, Discharge.

Square feet. | Ft. per sec. Feet. Second-feet.
May3......... R. A. Craig.. 22 66 |- 3.08 3.75 203
July 3......... J.T. Shaw__. 29 92 2,71 3.95 249
July 15 ... . | ... do ...... 28 76 2.29 3.61 174
July 18 ... . ..., do ...... 28 72 2.18 3.565 157
July 29 .. _.|..... do ...... 22 49 2.18 3.20 107
August1 ... ... .... do ...... 22 | 46 2.15 3.12 99
August 12 _____|._._. do ... oo ... 40 2.08 2. 83 83

August 15 ... | ..., 16 1o T 37 1. 89 2.68 7!
September 6 .. _|.._.. do ooilfial.. 34 1.88 2. 55 64
September 23 ..|..... do oo ... 35 1.40 .52 49
October 13..._.|..... do ...... 30 56 1.90 3.15 106
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Mean duily gage height, in feet, of Curson River ( West Fork) near Woodfords, Cal., for 1904.

Day. Jan. | Feh, | Mar. | Apr. ! May.
2043 |l 3.82 | 3.60 ! 3.71
2430 3.66 | 8.50 | 3.66
2,43 |....... 3.60 | 3.55| 4.12
2,88 [....... 3.60 | 3.50 | 4.43
238 ..., 3.66 | 3.45| 4.90
2,88 [....... 3.71| 3.55 | 5.52
2,48 1 2,481 3.71| 3.66| K78
248 | 53| 8.71| 3.87| 578
2,5% | 2.53| 3.66| 4.12| 5.98
2,58 | 2.48 | 3.60 | 4.38 | 6.14
2,58 | 2,48 | 3.50 | 4.68 | 6.40
258 253 | 3.45| 195! 6.45
2.55 | 2.58 | 3.40| 5.68| 6.19
2.58 | 2.63| 3.45| 537 6.19
2.63| 2.68 | 3.45| 5.10 | 6.14
2.68 | 278 | 3.35| 4.95| 5.98
2.53 | 2.83( 3.30 | 4.95| 5.98
2,53 83| 3.30 | 4.90| 5.52
253 | 288 .87 4.84| 557
253 | ,2.99 | 3.76 479 | 5.73
253 | 3.14| 871 479 573
2.53 | 3.66| 3.60, 4.22| 5.47
2.53 | 3.92| 3.60  1.22| 5.57
2,48 | 4.43| 3.55 | 4.27‘ 5.47
2,48 | 4.48 3.50‘ 4.3% | 547
2,43 [ 432] .55 | 4.07' 5.21
243 | 27| 306 28| 4m
2,431 402 3.87‘ 3.71 | 4.84
2.85| 8.97| 3.76 | 8.8 | 48l
2.38 |...... 3.71 | 3.76 | 4.79

.............. B66 |.ooo.o| 81

Jane.

4,84
1.95
+4.95
5.20
5.20
5.09

July. | Aug. | Sept. | Oet. | Nov. | Dec,
3.82 | 3.09| 2.h5 | 2,88 2, 2.58
3.8 | 3.14| 2.55 | 2.73| 2.68 2.58
3.77 ) 3.09| 2.55| 293 | 2.68| 2.5%
3.77| 3.09| 2.60| 2.68| 2.68| 2.58
3.82| 299 | 2.55| 2.79%| 2.63 2,53
3.77 | 8.04| 2.50 | 2.83% | 2.58 2.5
3.72 | 2.88| 2.55| 2.8 2.58| 253
3.67 | 2.88 1 2,44 2.83 | 2.58 2.53
3.67 | 2.88| 2.39 L 2.88| 2.58 2.58
3.67| 278 | 2.39] 3.04| 2.63| 2.58
3.62 1 298, 2.39| 3.09| 2.63 2.58
3,57 | .83 2,44 2,99 2.68 2,58
3.62 | 2.78 1 2,34 288 2.68 2,48
3.6b | 2.73 | 2.78 | 2.83] 2.68 2.53
3.67 | 2.68 1 2,99, 2.88 | 2.68 2.53
3.62 | 2.68| 3.09| 2.88| 2.63| 2.38
3.7 | 2.63| 2.8 2.78{ 2,868 2,53
3.57 | 2.68| 3.76 | 2.83| 2.68| 2.58
3.52 | 2.63| 268, 283 2,63 2.63
3.47 | 2.58 | 2.63| 2.88 | 2.63 | 2.58
357 | 2.48 | 2.63 | 2,88 | 2.5R 2.58
3.57 | 2.48 | 2,53 | 2.83 | 2.63 2,58
3.4 | 253 253 | 278 | 2.68 2.68
3.2 | 263 2,68 278 2,63 2.63
3.24 | 2.A8 | 2.68 )| 2,73 | 2,78 2,68
3.09 | 248 2,68} 2,68 | 2.78 2,68
3.19 1 2751 2.68 | 2.68 1 268 2.73
314 2,70 263 | 2,68 | 2.68 2.83
314 | 2,70 | 2.68| 2.63| 2.63 3.09
3.09| 2.65| 273 2.63| 2.63| 3.24
3.00 | 2.60 |....... 2,63 [....... 2,99

Rating table for Carson River ( West Fork) near Woodfords, Cal., from January 1 to
December 31, 1904.

h(giﬂgglft. Discharge. h(g?gﬁl. Discharge. hﬁ;‘éﬁt. Discharge. h(giagg:ft. Discharge.
Feet. Second-feet. Fect. Second-feet. Feet. Second-feet. Fect. Second-feel.
2.20 36 3.30 128 4.40 304 5. 50 657
2.30 42 3.40 140 4.50 327 5. 60 697
2.40 48 3.50 154 4.60 352 5.70 737
2.50 54 3.60 168 4.70 379 5. 80 779
2.60 61 3.70 182 4. 80 408 5.90 823
2.70 69 3.80 197 4.90 439 6. 00 869
2.80 77 3.90 213 5.00 472 6.10 916
2.90 86 4. 00 229 5.10 507 6.20 964
3.00 96 4.10 246 5.20 543 6. 30 1,012
3.10 106 4. 20 264 5.30 580 6.40 1,060
3.20 116 4.30 283 5.40 618 6.50 1,110
The above table is applicable only for open-channel conditions. It is based upon

discharge measurements made during 1902 to 1904, inclusive.

The table has been extended above gage height 4.50 feet.

It is poorly defined.
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Estimated monthly discharge of Carson River ( West Fork) near Woodfords Cal., for 1904.

[Drainage area, 70 square Iiles.]

Discharge in second-feet. Run-off.
Month. aq(‘:gg-lf]eie}%‘ Secord-feet [ n oy o
Maximum. | Minimum. | Mean. per sauare m%thhesm
mile.
January 1-30 ..._... 63 47 53.8 3,201 C. 769 0. 858
February 7-29 .__._. 322 53 | 134 6,113 1.91 1.63
March.........__... 208 128 | 169 10, 390 241 2.78
April .. .oiilL. 729 8t 305 18,150 4.36 4. 86
May. ..ot 1,085 176 | 6h1 40, 030 €.30 10. 72
June . ... _.._._... 543 224 | 368 21, 900 £.26 5.87
July oLl 200 105 158 9,715 2. 26 2.61
August ..., 110 53 744 14,575 1.06 1.22
September.......... 191 44 67.1 3,993 . 959 1.07
October -........... 105 63| 78.4 4,821 | %12 1.29
November .......... 7 59 64. 6 3, 844 .923 1.03
December .......... 121 47 64.5 3, 966 .921 1.06
The period .. | . . . .| e 130,700 |- coo oo

CARSON RIVER (EAST FORK) NEAR GARDNERVILLE, NEV.

The gaging station was established by L. H. Taylor on October 17,
1900, at the place where measurements were made in the years 1890,
1891, and 1892. The old gage was an inclined timber securely fast-
ened to posts set in the right bank of the stream. The old bench
mark was on a basalt rock in the edge of the stream, 20 feet from the
gage and at an elevation of 6.30 feet above gage datum.

On August 2, 1901, a loose-rock dam was raised a short distance
below the gaging station, which aftected the velocity at the latter point.
The dam was partly washed out by a freshet on December 4, 1901.
A new gage was established on March 10, 1902, a short distance down-
stream from the original one, which had been destroyed. It consists
of a vertical timber driven into the streamn bed at the right bank and
spiked to a cottonwood tree. On October 3,1902, a new inclined gage
was installed by E. C.Murphy at a point on the left bank of the river
600 feet above the cable. During 1904 gage heights were read on the
vertical gage at the cable.

The gage is read twice each day by Miss Susie Rodenbah. Dis-
charge measurements are made hy means of a cable and cor located at
the vertical gage about 400 feet above the bridge. The initial point
for soundings is the zero of the tagged wire on the right bank. The
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channel is straight for 300 feet above and below the station. It is
broad and shallow. There is but one channel at all stages, and the
current is moderate. Both banks are high and are not liable to over-
flow. The bed of the stream is composed of gravel aud is perma-
neut. The bench mark for the gage at the cable is the top of a granite
bowlder 20 feet south of the gage. Its elevation is 8.10 feet above
the zero of the gage. The hench mark for the new inclined gage is
the top of a bowlder 2 feet east of the gage. Its elevation is 9.94 feet
above the zero of the gage.

The observations at this station during 1904 have heen made under
the direction of A. E. Chandler, district hydrographer.

Discharge measurements of Carson River ( East Fork) near Gardnerville, Nev., in 1904.

Date. Hydrographer. Wlldth- qigc‘fogf vyggily. lgiaggk?t. ehlt)tirsg:r,e.

Feet. Sq. feet. |Fi. per sec.|  Feet. Sec.-feet.
March 12.....9 L. A. Woolley ....._. 89 222 | 2,04 4.08 453
May 3......... R. A. Craig..._..._.. 73 197 2,77 +.22 546
May 12. ... _.|..... A0 oo 80 338 6.13 6.15 2,071
July 4......._. J.T. Shaw ........ .. 91 296 3.4b 5.01 1,023
July 14. ... . |..... do el 90 233 2.63 4.50 613
July 19. ... ..|..... do....... R, 90 245 2.84 4.59 697
July 28 ... |..... do ool 89 219 2,18 4.30 477
August 2e .. | ... dO e 87 226 2.19 4. 46 495
August 11a ____|_____ do ool 85 195 1.43 1.03 279
August 16@ ____[_____ ¢ (s R B, 191 1.32 1. 04 252
August 25 ___ ... (3 (0 P 210 .99 4.16 207
September 7a_ | ___. do i 143 .83 3.50 119
September 22« | . do ... .| 194 .78 4. 05 147
October 15 ... _|.._.. do oo 205 1.78 4.20 366

aTemporary dam jn stream below station affects measurements,
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Mean daily gage height, in feet, of Carson River (East Fork) near Gardnerville, Nev.,
Sfor 1904.

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

2,40 2.80| 4.0 | 4.22| 4.28| 6.20 | 4.28| 4.34| 3.10| 435| 3.66 | 2.5
2.40 | 2.90| 4.65| 4.20| 4.24| 6.24 | 4.18| 474 3.00| 445 3.60 | 2.5
240 | 2,98 4.75] 4.25| 4.24| 6.35| 4.32| 4.74| 2.98| 4.28| 3.60) 2,55
2.45) 8.00) 4.75) 4.35) 4.28 | 6.42| h.04| 4.66) 3.30| 4.26| 3.60 | 2.00
2.50| 2.90| 440 | 4.35| 4.62| 6.48| 4.97| H.09| 3.50 | 422} 3.58| 2.00
2,50 | 2.90 | 415 | 442 510 | 5,42 | 4.88| 4,88 3.60| 416 | 3.52 | 2.00
250 | 290! 420]| 4.48| 530 552 | 494 | 4.60] 3.75| 407 3.35 | 2.00
2,481 8.00 | 435 4.52| bH.48| 5.52 | 4.97| 4.4 3.85) 400 3.30 2.00
2.48| 8.15| 470 | 4.66 | 5.62 | 548 | 4.70| 4.60 | 3.94 | 415 | 3.27| 2.00
2,80 | 825 4.60| 458 5.8 | 525 | 4.65| 4.56) 3,98 423 3.22| 200
2.80 | 3.35| 4.62| 508| 6.10| 495 | 472 4.35| 4.00| 435| 3.12| 2,10
2,78, 3.45| 462 H5.40| 6.38, 4.90( 4.62, 4.00| 400, 471 | 3,10, 2.10
2.75| 3.8 | 450 5.65| 6.60| 4.42| 4.58| 3.8 | 4.12| 458| 3.06| 2.05

2.80 4.06| 5.62| 6.95| 3.98| 4.556| 3.88| 4.25| 4.46 | 3.05| 2.12
2.78 4.12| 548 | 6.75)| 3.58 | 4.48| '3.94| 460} 437) 295} 212
2.7 4.18 | 538 6.55| 3.38| 442 3.97| 460 432| 295 210
2.70 4.40 | 5.32| 6.45 | 3.29 | 4.48| 4.22] 4,58| 431 | 2.8 | 210
2.68 4.75 | 5.25| 6,25 | 3.087 452| 421 4.63| 430 2.80| 210
2.65 500\ 5.20{ 6.18 | 4.50 | 4.58 | 4,24 | 4.62( 4281 2.80| 2.00
2.62 4.95 | 5.12| 590 | 5.06| 4.68| 4.19| 4.62| 428 | 2.78 | 2.00
2.62 4.80 | 490) 6.90| 558 4.75| 4.10| 4.61| 427 | 2,75 | 2.00
2.60 4,68 | 4.66 | 7.0b| 5.65| 4.8 | 4.00| 4.60| 4.26| 2.75| 2.00
2.60 4.38 | 4.46| 7.12| 5.38| 4.88 | 3.90| 4,62 424 272 2,00
2.70 4.32 | 4.50 | 7.02| 5.05| 4.65| 3.92| 4.64 | 420| 2,70 | 2.06
2.65 4.10 | 4.52) 6.70 | 440 | 448 3.83 | 4.60| 410| 270 | 2.10
2.65 4.05| 4.48) 6.40) 4.18) 4.40) 3.78 | 451 | 395} 2.70| 2.20
2. 68 4.22 | 4.42| 6,36 | 4.22 | 4.31| 3.52| 4.42| 38| 2.70| 2.25
2.68 4.68 | 4.37 | 6.50 | 4.29| 4,28 3,41 | 434 375 | 2.80|. 2.30
2.70 4.80 | 4.46| 6.35| 4.28 | 4.22| 3.837| 4.26| 368 | 2.75| 2.28
2,70 4.50 | 4.38 | 6,321 4.28 | 4,20 3.34| 4.30| 362 265 2.29
2.85 498 1....... 6.28 ....... 4.14 | 3.31 |....... 365 |....... 2.34

NoTE.—Beginning August 1 the gage heights were affected by temporary dam be'ow the station,
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Ruting table for Carson River (East Fork) near Gardnercille, Nev., from January 1 to
July 31, 1904.

R - 2 Dischurge. | 3% | Discharge.

e |

; Feet. Second-feet. ] Feet. Secondfeet. | Feet. Second-feet. Fret. Second-feet.

( 2.00 8 3. 40 114 4. 80 833 6. 20 2,130
2.10 9 3.50 134 4.90 915 6.30 2,230

' 2.20 11 3.60 158 5.00 1,000 6. 40 2,330

2,30 14 3.70 186 [ 5.10 1,085 6. 560 2, 430
2.40 18 3. 80 218 5.20 1,175 6. 60 2, 540
2.50 23 3.90 254 5. 30 1, 265 6.70 2,650
2. 60 29 +.00 295 5.40 1,355 6. 80 2,760
2.70 36 4.10 342 } 5 50 1, 450 6.90 2, 870
2. 80 43 4. 20 397 5. 60 1,545 7.00 2, 980
2.90 51 +.30 159 5.70 1,640 7.20 3, 200
3.00 60 4. 40 527 5. 80 1,735 7.40 3,420
3.10 1 450 600 (| 5.90 | 1,830
3.20 83 é 4. 60 675 6.00 | 1,930
3.30 97 ;‘ 4.70 753 6.10 2,030

The above table is applicahle only for open-channel conditions. It is based upon
5 discharge measurements made during first part of 1904 and s2veral low-water
measurements of 1903. It is well defined between gage heights 3 00 feet and 5.00
feet. The table hasbeen extended beyond these limits. Owing to back water effect
of temporary dam the table is not applicable after July 31, 1904.

Estimated monthly discharge of Curson River (Fast Fork) neur Gardnerville, Nev., for

1904.
[Drainage area, 381 square miles.]
Discharge in second-feet. Run-off.
| mTotali T
Month, j acrefeet. | Second feet Denth in
Maximum. | Minimum. |  Mean. per square | 1oPA S
! mile. )
[
January .......... 47 18 31.9 1,962 0.084 | 0.097
February......... 3,310 13 | 585 33, 650 1. 54 1.66
March____......_. 1, 000 318 602 37,020 1.58 1.82
April. ... ...l 1,592 397 816 48, 560 2.14 2.39
May ............. 3,112 422 | 1,984 122,100 5.21 6.01
June .___....._... 2,410 69 1 1,041 61, 940 2.74 3.06
July ...l 1,034 364 663 40,770 1.7 2.01
Theperiod. |.. ... .| ..o il 345,900 | ... ...
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CARSON RIVER NEAR EMPIRE, NEV,_

.This station was established October 21, 1900, by L. H. Taylor.
The original gage was located upstream from the site of the present
station. On February 18, 1901, the crosion of a bar in the channel
ahove the gage caused a division of the stream into-two chennels. On
this account the present gage was installed on March 13, 1901. It is
located about three-fourths mile east of Brunswick Mill and 24 miles
east of Empire, Nev. The gage is an inclined 4 by 4 inch timber spiked
to a cottonwood stump on the left bank. * The gage datum was lowered
1.3 feet August 11, 1903, to enable readings to be made at extreme low
water. Itis read once each day by David Lloyd. Discharze nieasure-
ments are made by means of a cable and car just below the gage. The
initial point for soundings is zero of the tagged wire on the left bank.
The channel is straight for 100 feet ahove and below the station.
Both banks are high, rocky, and will not overflow. The bed of the
stream is composed of solid rock, gravel, and cobblestones and is
not likely to shift. At flood stages the stream is too deep and swift
to obtain the best results. At low water the stream is sluggish at the
cable, and measurements are made hy wading, one-fourth mile below.
Bench mark No. 1 is the top of a howlder on the left bank 2 feet west
of the gage. Its elevation is 7.10 feet above the zero of the gage, as
originally established, and 8.40 feet ahove the zero of the gage in its
present, position. Bench mark No. 2 is the top of a bowlder on the left
bank 10 feet north of the gage. Its elevation is 8.38 feet above the
zero of the gage, as originally established, and 9.68 feet above the zero
of the gage in its present position.

The observations at this station during 1904 have been made under
the direction of A. E. Chandter, district hydrographer.

Dischurge measurements of Cuarson River neur Ewmpire, Nev., in 1904

Date. Hydrographer. | Width. q‘ti‘iﬂ)ﬁf v xg;lgy. h(giizzgiwet‘ Discharge.

Square feet. | FL. per sec. Feet. Second-feet.
March 28 ... L. A. Wooley 80 288 3.39 4,62 976
April 30 ...___. R. A. Craig.. 70 261 3.15 4.10 821
May 7. ... ... ... do ...... 68 289 3.99 4.72 1,154
July 1......... J. T. Shaw... 80 337 3. 86 4.70 1, 302
July 9. ... |..... do ...... 84 291 3. 14 4.35 913
July 16._._..._.|..... do ... 79 233 2.3 3. 64 536
July 23........._..:do .._... 74 ' 299 2.34 3.64 537
July 300 ... ... do ...... 66 192 1.79 3.15 344
August6.._ ... |..... do ...... 62 147 1.31 2.69 193
August13......]..... do e 139 1.06 2.45 147
August27. .. ... do o.o|eeaa 119 .84 2.18 100
September 14 _ 1. __ .. do ..o 20 2.30 1.90 46
October 28. ... FRNN: (s T RN 199 1.79 3.20 ! 355
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Mean daily gage height, in feet, of Carson River near Empire, Ner., for 190.4.

Day.

| Jan. | Feb. | Mar.
2,80 | 2.60| 4.30
2.80| 2.60 | 4.10
2.80 | 270 | 4.30
20| 270 | 4.30
280 | 270 4.3
2.80 | 2.80 | 4.10
2.80| 2.70 | 4.10
2,70 | 2.60 | 4.40
270 | 2.60| 4.50
2.70 | 2.60 | 4.70
2,70 | 2.70 | 5.00
270 | 3.30 | 4.90
270 4.00| 4.70
2.70 | 3.60 | 4.50
2.70 | 3.20| 4.30
2.70 | 4.20] 4.10
270 5201 4.00
2.70 | 3.80 | 4.00
2.60 | 3.40 | 4.60
2.60| 3.30| 5.10
2.60 | 3.20| 5.60
2.60 | 3.80 | 4.90
2.60 | 5.00| 4.60
2,60 | 5.8 | 4.40
2.50 | 6.90| 4.30
2.50 | 6.70 | 4.30
2.50 | 5.30| 4.30
2.40 | 5.00| 4.10
2,40 | 1.50 | 4.60
2,50 | ...... 4,50
2,60 |....... 4.50

Apr. | May.
4.30 | 4.10
4.20 | 4.10
4.10 | 4.00
4,00 | 4.00
4.00 | 4.20
4.00 | 4.40
4,10 | 4.9
1.10 | 5.00
4.2 5,20
4.30 | 5.40
4.50 | 5.60
4.80 | 5.80
500 5.90
5.30 | 6.10
5.60 | 6.30
5.80 | 6.40
5101 6.30
4.90 | 6.30
5.00 | 6.20
4.90 | 5.9
4.80 | 5.70
4.70 | 5.30
.50} 6.20
1.40 | 6.60
1.30 | .60
4.40 | 6.80
4.10 6.20
4.30 1 5.80
4.20 | 5.60
4.20 | 5.30
....... 5.50

June.

5.80
5.70
5. 80
6.00
5. 90
5.70
5.90
5.90
5.70
5.50
5.80
5.60
5.60
5.50
5.50
5. 60
5,60
5.50
5.40
5.30
5.40
5.30
5.30
5.30
5.10
4.90
4.%0
4.80
4.80
4.70

July.

.70
70

g

e e e R R R b R e
.%’ o
(=1

e
-
S

4.00
3.90
3.80
3.80
3.50
3.40
3.40
3.40
3.40
3.40
3.50
3.60
3,50
3.50
3.40
3.10
3.40
3.30
3.10
3.10

Aug.

3.00
2.90
2,90

ORI
E=S

®o

30

o
S

2,20

Sept. | Oet.
2,10 | 3.00
2.00 | 3.40
2.00 | 3.40
2,00 | 3.10
2.00] 3.10
2,00 | 3.00
2.00 | 3.10
2.00 [ 3.52
1.90 | 3.50
1.87 ) 3.40
1.70 ) 3.40
1.70 | 4.40
1.70 |- 4.00
1.70 | 3.80
1.8%0 | 3,70
1.9C | 3.60
2.0 | 3.62
2,06 | 3.40
2.0C | 3.30
2,00 | 3.30
2.0C ) 3.380
2.0C | 3.30
2.1C | 3.30
2.1C| 38.30
2.4C | 3.30
2.5C | 3.2
2,80 | 8.20
2,70, 3.0
2,7C | 3.10
2,801 3.10
...... 3.10

Nov. | Dec.
3.10 | 2.90
3.10 2.90
3.10 2,90
3.10 2.90
3.10 | 2.9
3.00 | 2.90
3.00 2.90
3.00| 2.9
3.00 2.9
3.00 | 2.9
3.00 2.80
3.00 | 2.80
3.00 2. 80
3.00 | 2.70
3.00 2,70
2,90 270
2.90 2,70
2. 90 2.70
2.90 2.70
2,90 2.70
2,80 2,70
2,80 2.80
2,40 2. 80
2.80 2.80
280 | 2.70
2.90 2,70
2.40 2.70
2.9 270
2,90 | 270
2,90 3.00

....... 3.40

Rating table for Carson River near Empire, Ner., from January 1, 1804; to December 31,

1904.

hg?gghet Discharge. h(é;lg‘g;ft Discharge h(éilgglft. Discharge. nt;?g eL Discharge.
Feet. Second-peet Feet, Second-feet Feet. Second-feet. Feet. Second jeel.
1.70 30 2.90 251 4. 10 765 5.30 1,700
1.80 40 3.00 281 4. 20 825 5. 40 1, 790
1.90 51 3.10 313 4. 30 889 5.50 1,885
2.00 63 | 3.20 347 || 4.40 956 | 5.60 1,980
2.10- 77 3.30 384 4.50 1,026 5.70 2,075
2.20 93 3.40 423 4,60 1, 100 5. 80 2,170
2.30 110 3.50 464 4.70 1,180 5.90 2,265
2. 40 129 3.60 508 4. 80 1, 260 6. 00 2,360
2.50 150 3.70 554 4.90 1,345 6. 20 2,550
2.60 173 3.80 603 5.00 1,430 6.40 2,750
2.70 197 3.90 654 5.10 1, 520 6.60 2,950
2,80 223 4.00 708 5.20 1,610 6. 80 3,150

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

It is based upon

24 discharge measurements made during 1902 to 1904, inclusive. It is well defined
The table has been extended above gage

between gage heights 1.70 feet and 5.40 feet,

height 5.40 feet.
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Estimated monthly discharge of Carson Rirver near Empire, Nev., for 1904.

[Drainage area, 988 square miles. ]

Discharge in second-feet. Run-off.
Month. Maxi . a'{'?(tfl!ele}z. Second-feet Depth in
mum. | Minimum. Mean. pe\gﬁ:}lre 1 inches.
January ... ...... 223 129 187 11, 500 0.189 0.218
February ... ... .. 3, 250 173 792 45, 560 . 802 . 865
Mareh. . __....... 1, 980 708 | 1,035 63, 640 1.05 1.21
Aprilo oo ... 2,170 708 1 1,094 - 65, 100 1.11 1.24
May ..oocooooo..- 3, 150 708 | 2,006 123, 300 .03 2.34
June ... __. - 2.8 1,180 | 1,852 110, 200 1.87 | 2.09
July ..ol 1,180 313 638 39, 230 . 646 LT45
August ... 281 93 139 8, H47 L1141 . 163
September......_. 223 30 82. 4 4, 903 . 083 . 093
October .......... 956 281 420 25, 820 . 425 . 490
November ...._... 313 223 | 267 15, 890 270 |~ .301
December ...__... 423 197 229 14, 080 . 232 . 268
The year ... 3, 250 30 728 527, 800 L737 ) 10.02

SUSAN RIVER NEAR SUSANVILLE, CAL.

This station was established June 3, 1900, by L. H. Taylor, at
which time a temporary gage was installed on the right bank. Itis
located about three-fourths mile southwest of Susanville, at the elec-
tric-light plant. A short distance above the station a small irrigating
ditch, known as the ¢ Masten ditch,” is taken out on the right bank.
There is a flume near its head in which a gage has been placed. On
December 20, 1903, the station at the electric-light plant was reestab-
lished by H. E. Green. A new gage was set which was made to read
2 feet more than original gage. A cable was installed for high-water
measurements. The initial point for soundings is a post in the fence
in line with the cable. The cable support on the left bank is 34.8 feet
from the initial point for soundings. The channel isstraight for 150 feet
above and for 250 feet below the cable. The current is swift. There
is a riffle immediately above the cable. The right bank is high and is
composed of clay covered with vegetation. It is not liakle to over-
flow. The left bank is low, liable to overflow, and is covered with a
sparse growth of willows. The bed of the stream is ccrposed of
gravel and cobblestones and is permanent. Bench mark No. 1 isa
nail in the fence post, which is used as the initial point for soundings.
Its elevation is 11.835 feet above the zero of the gage. Bench mark
No. 2 is a nail in the cable post. Its elevation is 9.00 feet above the
zero of the gage. Bench'mark No. 3 is a nail in the cottonwood tree
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to which the cable is attached. Its elevation is 10.00 feet above the
zero of the gage. The gage is read once each day by James Branham.

The observations at this station during 1904 have been made under
the direction of S. G. Bennett and W. B. Clapp, district hydrographers.

Discharge measurements of Susan River near Susanviile, Cul., in 1904.

Date. Hydrographer. h(::?ggl:}t. Discharge.
Feet. Necond-feet.
February 21 .. .| James Branham ... .. .. ... .. ... PO 5.30 106
February 28 .. _|.._.. 18 0o 6.40 298
March 29._.. |..... 18 (N 7.55 716
Junel6........ 8. G. Benuettand J. 8. Evans .............. 5.60 180
June29..._.... James Branham ... ... ... . ..ol 4. 95 96
July 31 ... ..., A0 o iiaean 4.20 27
August 10 ... |..... S 4.50 53
September 11 .}, . ... S O 3.85 11
October 25 .. W.B. Clappand J. Y. Toler. ... _........... 4.10 23
Mean daily gage heiyht, in feet, of Susan River near Susunville, Cul., for 1904.
Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
430 420 6200 6.85| 6.25| 6.05| 4.9 | 1.10| 3.9 | 4.00| 4.10| 4.30
4.25| 420 6% | 6.90] 6.15( 600 520 410 3.85| 4.00| 420 4,30
1425 420 7.00 | 6.90| 6.15| 595| 520| 4.05| 3.80 | 4.00| 410] 420
4250 4.20( 7.55| 7.05| 6.20| 5.90| 52| 4.20| 8.80 | 4.00( 410| 410
4200 425 700 7.00| 6.30| 590 | Ah10| 450 | 3.80 ) 4.00| 410 410
4.20 | 4.2 745 | 7.16 | 6.85| 5.80 | 5H.16( 1.50 | 3.80| 4.00 | 4.10| 4,10
4.20 | .425| 7.80 | 7.15{ 7.30| A.80| 510 | 4.50 | 8.80 | 4.10| 4.10| 410
4,201 425 87010 7.80( 7.85( 575 | 4.66| 4.50| 3.80 | 410 410 4.10
420 | .25 7.75| 7.45 | 7.50 | 570 { 4.50 | 4.50 | 3.¥0[ 4.20| 410 410
4.25| 4.25| 7.50| 7.%0| 7.55| 570 | 4.50 | 450 3.80| 420 4.10| 4.10
4.30| 4.25| 7.00| 8.05| 7.80! 65.60| 4.40| 4.40 3.90 | 456! 4.10| 4.05
4.30, 4.30] 6.70 | 825| 7.95 550 | 440 4.40| 3.95| 4.40| 410, 4.05
4.20] 4.30| 6.45| 3.60| 8.15| 550 | 4.35| 440} 3.95| 430 410 | 410
430] 4.80) 655 880 8.20| 55| 430] 4.40] 3.95] 4.30| 4.10| 4.10
4.25| 5.60| 6.70| R8.95| 810 545| 4,30 | 4.40| 3.95| 4.20| 410 410
4.25 | 9.00) 6.35| %50 | 805| 550 4.30| 4.40| 3.95| 4.25] 4.20} 4.10
4.25] 670 7.85| 825 | 7.90| 550 | 4.30| 4.40| 3.95 | 4.25| 420 4.05
4.25| 6.20' 88| R25) 7.85| 540, 4.30| 440! 3.9F| 4.20] 4.15| 4.05
1.95| 5.65 | 9.00 | 830, 7.55| 5.40| £.30] 4.40] 4.00| 4.20| 4.15] 4.00
4.30 1 h.35 ‘ 846 | 7.7 7.40 | 5.35] 4.30 | 4.4)| 4.00| 416| 4.16| 4.00
4,30 | 5.8 | 7.7 7.45| 7.40| 5.80 | 4.25} 4,40 | 4.00| 4.15| 4.10{ 4.00
430 9.90| 7.45| 7.25| 7.30| 5.30 | 4.20 | 4.40 | 4.00| 4.10| 4.10| 4.00
430 | 7.85| 7.0 7.05: T.80| 530 | 4.20| 440 | 420 4.70| 4101 4.05
4.30} 9.65| 6.80| 6.40| 7.30| 5.30 | 4.30] 4.40| 4.40| 4.10| 4.10| 4.05
4,30, 8.20| 6.70| 6.85| 7.20| 65.20| 4.60| 4.40| 4.30| 4.10| 4.10| 4.05
430 7.50 | 6.65| 6.80| 7.05| 5.10| 4.55| 4.25 | 4.20) 4.10| 4.10| 4.10
4250 6.95| 6.70 | 6.75| 6.50| 5.0 | 4.50 | 400 | 410| 4.10| 425 | .4.10
420 6,401 7.8 | 6.65| 6.707 5.00| 4.45{ 400 4.10| 4.10| 4.20( 4.10
4.20 | 6.20% 7.55| 6.65{ 6.50 | 4.90| 4.45| 3.957 4.05| 4,10 4.2 | 4.10
490 [oooas 7.30 | 6.25{ 640 4.90| 4.40| 3.96{ 4.05| 4.10| 4.20{ 7.60
420 (... 6.95 (.. ... 6.25 (....... .25 1 3,90 [....... 4100 5.45




}tN¥pERLIDER, SWENDSEN,
AND CHANDLER,

] GREAT BASIN DRAINAGE.

841

Rating table for Susan River near Susanville, Cal., from January 1 to December 31, 1904.

h‘g’f‘gﬁf" Discharge. hf;;‘gg,?t' Discharge. hgiﬁft. Discharge. h(e;iz,r%et. Discharge.
Feet. Second-feet. Feef. Second-feet. | Feet. Second-feet. Feet. Second-feet.
3.60 6 5.00 92 6. 40 350 7.70 760
3.70 8 5.10 104 6. 50 375 7.80 800
3.80 10 5.20 116 6. 60 400 7.90 840
- 3.90 13 5.30 128 6.70 430 8.00 880
4. 00 16 5.40 142 6. 80 460 8.20 960
4.10 20 5.50 156 6. 90 490 8. 40 1,040
4. 20 24 5. 60 172 7.00 520 8.60 1,120
+.30 30 5.70 190 7.10 550 8. 80 1,200
4. 40 36 5. 80 210 7.20 585 9.00 1,300
+4.50 42 5.90 230 7.30 620 9.20 1, 400
4. 60 50 6. 00 250 7.40 655 9. 40 1,500
4.70 60 6. 10 275 7.50 690 9.60 1, 600
4.80 70 6.20 300 7.60 725 9.80 1,700
+4.90 80 6.30 325 N

The above table is applicable only for operi-channel conditions.
6 discharge measurements made during 1903 and 1904.

It is based upon
It is fairly well defined

between gage heights 4.00 feet and 7.50 feet. The table has been extended beyond

these limits.

Estimated monthly discharge of Susan River near Susanville, Cal., 1973 and 1904.

[Drainage area, 256 square miles.]

Discharge in second-feet. Run-off.
Hont Maximum. | Minimum. Mean arlé?gflele} N nantare Depth in
. : van. Per SNATe | inches.
1903.
Januvary ............ 388 36 90 5, 534 0.35 0.40
Mareh ... . ...... 1, 800 36 205 12, 605 . 80 .92
Apriloo..o o ... 620 288 372 22,136 1.45 1.62
May .. ... 445 122 266 16, 356 1.04 1.20
Jane ... ... ._...... 116 20 63 3, 749 .25 .28
July -oooo... 6 11 676 .04 .05
August ............. 6 7 430 .03 .03
September. .. ... 8 11 655 .04 .05
October .....__...... 12 17 1,045 .07 .08
November .. _....... 725 18 137 8,162 .54 .60
December ... 30 42 2,582 .16 .18
The period ..l oo oo |t 73,920 | ifeaaaaol

NoTE.—River irozen duri ng February.
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Estimated monthly dischdrge of Susan River near Susanville, Cal., 1903 and 1904—Con.

Discharge in gecond-feet. Ruh-off.
Month. iggaflelerz Second-feet | oy 5
Maximum. | Minimum, Mean. pev"];ﬁgfa,re inehes,

|

1904, '
January ............ 30 24 27 1,660 0.1, 0.13
February ........... 1, 750 24 349 20, 075 1.36 | 1.47
March.............. , 300 300 629 38,676 2. 46 2. 84
April. ... ... ... 1,275 312 695 41, 355 2.71 l 3.02
May .. .oooiio.. 960 288 600 36, 893 2,34 2.70
June ... ........-. 262 80 160 9,521 62 69
July .ooooll. 116 27 51 3, 136 .20 23
Auvgust ... ... 42 13 31 | 1, 906 .12 14
September.......... 36 10 16 952 .06 .07
October ..._........ 46 16 | 22 1,353 .09 .10
November.._....... 27 20 21 1, 250 .08 .09
December ... ....... 725 16 47 2,890 .18 .21
The year ... 1,750 10_i‘ 221 | 159, 667 .86 11.69

WILLOW CREEK AT MERRILLVILLE, CAL.

This station was established June 18, 1904, by S. G. Pennett. It is
located at the old bridge 100 feet above the present wagon bridge. The
gage is a 2 by 4 inch vertical rod fastened to the left end of the bridge.
It is read once each day by R. W. Hurlbut. Discharge measurements
are made from the bridge. The initial point for souncings is on the
left bank of the stream. The distance across the stream is marked on
the foot bridge at intervals of 2 feet. The channel is straight above
and below the hridge for a distance of 100 feet. The banks on each
side are low, but not subject to overflow, as there is very little fluctua-
tion in the discharge of the creek. The bed of the stream is com-
posed of gravel and is not subject t» much change.

The observations at this station during 1904 have been made under
the direction of S. G. Bennett and W. B. Clapp, district hydrographers.

. Discharge measurements of Willow Creek at Merrillville, Cal., in 1904.

Date. Hydrographer. ° h(z?f;glft Discharge.

Feet. Second-feet.

Junel8........ S.G.Bennett. . ... ... oLl 1.00 19.0
July 17._...._. James Branham . __.. .. ... . ...l0 ... .95 L 149
August29_ ... ..., O i 1.05 17.9

October 25..... J. Y. Toler and W. B. Clapp............ 1.07 19.3
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Mean daily gage height, in feet, of Willow Creek at Merrillville, Cal., for 1904.
Day. July. | Ang. | Sept. Oct. | Nov. | Dec.

1.00 1.00 1.00 1.0¢ 1.10 1.10

1.00 1.00 1.10 1.0 1.10 1.10

1.00 1.05 1.10 1.08 1.10 1.05

1.00 1.00 1.05 1.08 1.10 1.05

1.00 1.00 1.05 105 1.10 1.05

1.05 1.00 1.05 1.1¢ 1.06 1.05

1.00 .95 1.10 1.1¢ 1.10 1.05

1.00 1.06 1.05 1.0f 1.05 1.05

1.00 1.06 1.05 1.1¢ 1.10 1.10

.95 1.00 1.10 1.1¢ 1.10 1.05

1.10 1.00 1.05 1.06 1.10 1.05

1.156 1.00 1.00 1.05 1.10 1.05

1.20 1.00 1.00 1.06 1.10 1.10

1.10 1.00 1.05 1.1¢ 1.10 1.10

1.10 1.00 1.05 1.20 1.10 1.05

1.10 1.00 1.05 1.10 1.10 1.05

1.00 1.05 1.06 1.05 1.06 1.¢5

1.00 1.00 1.05 1.05 1.10 1.05

1.00 1.00 1.00 1.05 1.10 1.05

1.00 1.00 1.00 1.05 1.10 1.05

1.05 1.00 1.056 1.08 1.10 1.05

1.00 1.00 1.05 1.06 1.10 1.05

1.00 1.00 1.10 1.0 1.05 1.10

1.00 1.00 1.10 1.06 1.05 1.10

1.00 1.05 1.10 1.0r 1.05 1.05

1.00 1.00 1.05 1.06 1.06 1.00

1.00 1.00 1.05 1.10 1.10 1.056

1.00 1.00 1.05 1.05 1.10 1.05

1.06 1.00 1.05 1.10 1.10 1.20

1.00 106 1.00 1.10 1.10 1.70

1.00 LOO | ........ 110 |.ee..... 1.20

Rating table for Willow Creek at Merrillville, Cal., from July 1 to December 31, 1904.
h(g;lgglft. Discharge. h(e;iaggtft. Discharge. h(é?g?t. Discharge, ‘ h(ei?gt. Discharge.
|
Feet. | Second-feet. Feet. | Second-feet. ‘ Feet. | Second-feet. Feet. | Second-feet.
0.90 16 1.00 18 \[ 1.10 20 1.2¢ 22
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Estimated monthly discharge of Willow Creek at Merrillville, Cal., for 1904.

Discharge in second-feet.
Month. ‘ 1;1(‘,(;2};&.
Maximum. | Minimum. Mean.
July ool 22 17 19 1,168
August ...l 19 17 18 1,107
Beptember. ... ... ... ... ... ... 20 18 19 1,131
October . ... i e, 22 19 19 1,168
November ... ... ... ... ... ........ w’ 20 . 19 Y20 | 1,190
December.,__......___..-___._.,__4_,,\ 50 : 19 20 1, 230
The period. ..o ; 50| 17 { 19 6,994

SILVER CREEK NEAR SILVERLAKE, OREG.

This station was established December 29, 1904, by W. C. Sawyer.
It is located 0.9 mile above the county highway bridg> and 1.6 miles
southwest of Silverlake post-office, Oreg. An inclined staft gage, 16
feet long, is fastened at the east bank. The slope of the gage is 2.296
feet to 1 foot vertical. The gage is read once each day by Henry
Egli. Discharge measurements are made by means of « cable and car.
The initial point for soundings is 9.2 feet west from the anchor bolt
at the east end of the cable. The channel is straight for 100 feet
above and 75 feet below the station. The.current is swift. Both
hanks are high, rocky, clean, and do not overflow. "he bed of the
stream is composed of rock and gravel, free from vegetation, and per-
manent. There is but one channel at all stages. The bench mark is
a copper bolt cemented in solid rock on the east side of the stream, 43
feet downstream from the cable, and 12 feet from the edge of low
water. Its elevation is S.12 feet above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of John T. Whistler, district engineer.

MALHEUR LAKE AT THE NARROWS, OREGON.

This station was established May 14, 1903, by N. S. Dils. It is
located at the highway bridge across The Narrows. The gage is a
1 by 4 inch board 10 feet long, fastened to a telegraph pole. It is
read from the bridge once each day by C. A. Haines, the postmaster.
The bench mark is a United States Geological Survey standard iron
bench-mark post set at the east end of the bridge on the south side of
the road near the fence and about 200 feet from the gage. Its eleva-
tion is 8.20 feet above the zero of the gage and 4,082 feet above sea
level. This station is maintained for the purpose of obtaining data of
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the lake fluctuations. The lake has no outlet. No discharge measure-
ments are made at this station. , .

The observations at this station during 1904 have beer made under
the direction of John T. Whistler, district engineer.

Mean daily gage height, in feet, of Malheur Lake at The Narrows, Oregon, for 1904.

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

1.80 1.60 1.90 7.00 6.70 6.30 5.70 5.40 5.60
1.70 1.60 1.90 7.00 6.70 6.30 5.0 5.40 5.60
1.70 1.60 1.90 7.00 6.70 6.20 5.70 b.40 5.60

7.00| 670 6.20| 570 | 540 5.60
7.00| 67| 6.20] 57| 5.40 5,60
7.00| 6.60| 6.20| b5.60( 5.40 5. 60
7.00| 6.60| 62| 560 5.40 5.60
7.00| 6.60| 6.20| 550| 5.40 5,60
7.00| 6.60| 6.20| 550] 5.40 5.60
170] 1.70| 2.00 7.00 | 6.60| 6.10| 550 5.40 5.60
170 170 2.00 7.00 | 6.60| 6.10(_ 5.5 | b5.40 5.60
170 | 170, 2.00{ 6.30 7.30 |  6.90 6.60 | 6.10 ;] 5.50| 540 5.60
170 170} 210| 6.30| 7.30| 6.9 65| 610 55| 540 5.60
1.70| 1.8 | 210| 6.0 7.30| 6.90| 6.50| 6.00| 540| 5.40 5.60
.70 | 1.80| 2,20 6.40| 7.30| 6.9 | 650| 6.00| 540| 540 5.60
1.70] 1.80| 22| 640! 7.30| 680] 650| 6.00| 540| 5.40 5.60
160 1.8 | 2:30| 6.50 7.20| 6.8 6.50| 6.00| 540| 540 5.60
.60 1.80| 2.30( 6.50| 7.20| 6.80| 6.50| 590 540
1.60| 1.8 2.30| 660 7.10| 6.80| 6.50| 5.9 | 5.40
160 LSO| 24| 660 7.10| 6.8 | 6.45| 590 | 540
1601 1.90| 240| 6.70( '7.10( 6.8 | 6.45| 590 | 540
.60 19| 2.40| 670, 7.10| 6.80| 6.45| 59| 540
1.60| 19| 250 68| 7.10| 68| 6.45| 590 540 .
.60 1.90| 250, 6.9 | 7.10| 6.8 | 6.46| 580 | 5.40| 5.30]........
1.60| 1.90| 2.50| 7.00| 710 6.80| 6.45| 58 | 540 530|.......
1.60| 1.90| 25 7.10! 7.10| 68| 6.45| 58 | 540 5830 .......
1.60| 1.90| 2.60| 7.10( 7.10| 6.8 | 6.45| 58 | b5.40| 530
1.60| 19| 510 7.20| 7.10| 6.:.0| 6.40| 5.8 | 540! 5.30|..
1.60| 1.90| 5.10| 7.20| 7.10| 6.7 | 6.40| 58 | 540| 5.30]..
T 160 |aialo. 530 | 7.20| 7.10| 6.70| 6.40| 5.8 | 5.40| 5.30 .. B
160 [..onenn. 5.40 [i....... 7.10 |oviann 630 5.70|........ 5,30 |.eeennnn

1.70 1.60 1.90
1.70 * 1.60 1.90
1.70 1.60 2,00
1.70 1.70 2,00
1.70 1.70 2,00
1.70 1.70 2.00

SILVIES RIVER NEAR SILVIES, OREG.

A temporary station was established May 8, 1903, by 'N.'S. Dils,
one-half mile above the present gage. (age heights vere read by
John Craddock from May 8 to June 26, 1903. One discharge meas-
urement was made at the temporary station. On June 16, 1903, a
permanent gage was established by M. D. Williams at the proposed
dam site one-half mile below the temporary gage. The station is 2
miles west of the stage road and three-fourths mile below the mouth
of Trout Creek. There is a dam 1} miles upstream. The gage is an
inclined 2 by 6 inch plank on the left bank. It is read once each day
by Jobn Craddock. Discharge measurements are made by means of
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a §-inch cable having a total span of 494 feet. It is supported near
the centet. The cable is located 75 feet downstream from the gage.
The initlal point for soundings is the zero on the tagged wire, 29
feet from the cable support. The channel is straight for 150 feet
above and for 200 feet below the station. The right henk is low and
will overflow at high water for.a considerable distarce. The left
bank is high, rocky, and is not liable to overflow. All water passes
beneath the cable at all stages. The bed of the stream is composed of
gravel, free from vegetation, and liable to shift. No bench mark has
been established. '

The observations at this station during 1904 have been made under
the direction of John T. Whistler, district engineer.

Discharge meusurements of Silvies River near Silvies, Oreq., in 1904.
’ b

Date. Hydrographer. gerc?ilo(:]f, vgli s&ltly' hg?ggl?t. Discharge.
Square feet. | Ft. per sec. Foet. Second-feet.
March 12._.._. M. L. Lewis ......... 265 1.40 6.35 375
March 13........... do e 240 1.40 5. 80 336
March 22 ........... do ........ I, 295 1. 60 6. 86 460
April 2 ... ... SR, 1o N 181 1.76 5.75 319
April 8 ... .| .._. do .o.o.... 425 1.52 8.65 647
April 8 .. . ..... dO v 415 1.57 8.40 653
April9 ... |..... do ... 393 1.78 8.91 699
April10... ... ... do e 591 1.63 8. 99 965
April 13 __..__. J.H.and M. L. Lewis.| 1,590 1.18 11. 30 1,870
April 28 ___.__. M. L. Lewis......... 1,030 1.10 10. 02 1,170
May 7. . ... ... A0 Lot 402 1. 80 8.65 723
May 13.......|..... do.............. 333 1.60 7.58 534
May 24 ........|. oo .. 248 1.50 6.05 371
June2_ ... _..|..... do oo, 216 1.21 5. 44 262
June9. ... A0 eoeeenn.. 197 | 1.16 1.98 209
Junel6._ ... ...[.... A0 . 143 .80 3.80 115
June29....... .| W. C. Sawyer........ 30 1.13 2,94 34
September 16a_}_____ do ol 3.3 1.18 2. 22 3.9
November 5 __.| I[van Landes ......... 27 .53 2, 80 14

a Wading at different section.
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Mean daily gage height, in feet, of Silvies River near Silvies, Oreg., for #904.

Day. Jan. | Feb.
) U 3.20 | 3.40
8.20 | 3:40
3.20 | 3:55
3.20 | 8.65
3.20 | 8.65
3,20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 8.70
3.20 | 8.50
3.20 | 6.45
3.20 | 4.35
3.20 | 3.65
3.20 | 3.65
3.20 | 3.65
3.20 | 9.45
8.20 | 10.80
3.40 | 8.80
3.40 | 7.90
3.40 | 7.45
3.40 | 5.95
3.40 | 5.05
3.40 | 4.85
3.40 |.......
3.40 |.......

Mar.

4.45
4.35
3:95
3.95
3.9%
5.85
8.40
9.85
8.90
8.10
6.85
6.35
6.35
6. 65
85
85
25
20
6.85
7.05
6,45
5.65
4,90
4,55
4.85
4.85
4.85
4.85
5,45
6.35
6. 45

oo

o o

Apr.
5. 85
5.40
6.85
6. 65
6,85
6.85
8.80
8.73
9.20
10.15
10. 30
10.60
11.10
12,05
12.10
12.15
1.7
11.50

June, | July.
5.25 | 2:80
5.40 | 2.88
5:35 | 3:00
5,25 | 3,10
5051 3.15
5.05 | 3.20
500 | 3.25
5.06 | 3.20
5.00 | 3.20
4.65 | 3.20
4.45 | 3.10
4.40 | 3.10
4.30 | 3.10
4.05| 3.10
4.05 | 3.10
3.80 | 2.95
3.95| 3.00
3.75 | 3.00
3.50 | 3.00
3,50 | 3.00
3.40 | 2.90
3.40 | 2.85
3.35 | 2.80
3.80 | 2.80
3.30 ] 2.80
3.26 | 2.75
3.10| 2,70
3.50 [ 2.60
2.95 | 2.66
2.85 | 2.50

....... .50

Aug.
2.60
2.60
2,60
2,60
2.50
2,50
2,50
2.45

1911 1
@ [
= &

3

.25
25
25

25

1

Bept. | Det.

2,20 | 2.65| 2.8
2,20 ‘ 2,90 | 2.8
2,20 | 2.9 | 2.85
2,20 2,75 | 2.8
2.20 | 2.80 | 2.80
2,20 2.80 | 2.80
2.20 | 2.80| 2.80
2.20 | 2,85, 2.80

2,201 2,8 | 2.80
2,90 | 2.85 | 2,80
2,20 | 2,85 | 2.80 |
290 | 2.85| 2.85
2,90 | 285 2.9
2,20 | 2.85| 2.90

2,25 | 2,60 | 2.8
225 | 2:60 | 2.85
2,25 | 2,60 | 2.85
2,20 | 2,60 2.85

2,25 | 2.85| 2.90 |
2.30 | 2.85| 2.95

2.30 | 28| 2.9

2,30 | 2.8 | 2.9

230 | 2.85| 2.5
2.30 | 2.85| 2.9
2.30 | 2.55| 2.95
2.35 | 2.85| 2.9
240 | 285 | 2.9
2.45| 28| 2.95/
2.50 | 2.85| 2.9
2,60 | 2.85| 2.95
| 285 |l

Nov. | bee:

295
2,95
2.95
3,60
3,50
3,50
3,00
3,00
3.00
3.00
3.00
3.00
3,00
3.00
3,00
3.00
3.00
3.26
3.20
3,20
3.20
3.20
3.20
3.20
3.20
3,20
3.20
3.20
3.20
3.20
4.10

Rating table fur Silvies River near Silvies, Oreg., from Junuary 1, 1904, to December 31, 1904.

h(g?gg:t. Discharge, \ h(;?gggt. Discharge. h(t}*?ggl?t. Discharge. i hg?gglft. } Discharge.
Feel, Second-feet. Feet. Second-feet. Feet. Second-feet. 7‘ Teet, Second-feet,
2.20 3 3.60 7$ 4.90 208 6.20 358
2.30 5 3.70 87 l 5.00 220 6. 30 369
2.40 7 || 3.80 97 t 5.10 231 6. 40 381
2.50 9 3.90 107 ' 5.20 242 . 6.50 393

- 2.60 12 4. 00 117 5.3 254 6. 60 405
2.70 16 4. 10 127 5. 40 265 6.70 417
2.80 20 4,20 137 5. 50 276 6. 80 429
2.90 25 4.30 147 5. 60 288 6.90 441
3. 00 31 4.40 157 5.70 299 7.00 453
3.10 37 4. 50 167 5.80 311 7.20 477
3.20 45 4. 60 177 5.90 322 7.40 502
3.30 53 4.70 187 6. 00 334 7.60 526
3.40 2 4.80 197 6. 10 346 7.80 5561
3.50 70
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Ruting table for Sidvies River nevr Silvies, Oreq., from Jahuary 1 to December 31, 1904.

hgiagglf‘t. Discharge. ll(e;;lgglft. Discharge. ! h(giﬂggtft, Discharge. h‘g;?;ft' Discharge.

[ _ [

' Feet. Second-feet. Feet. Second-feet, i Feet. Second-feet. Feet. Necond-feet.
8.00 576 8. 80 724 1 9.60 966 11.00 1,700
8.20 607 9. 00 773 E 9. 80 1,064 11.50 1,967
8. 40 642 9.20 827 || 10.00 1,168 | 12.00 2,236
8. 60 681 9. 40 889 |l 10.50 1,432 ’

" The above table is applicable only for open-channel conditions. It is based upon
19 discharge measurements made daring 1904. It is well defined between gage heights
2.20 feet and 10.00 feet. Above 10.00 feet the curve depends on one measurement at
11.00 feet. The table has been extended hevond these limits.

Estimated monthly discharge of Silvies River near Silvies, Oreg., for 1904.

Discharge in second-feet.
Moni e R .=
Maximum. | Minimum. Mean.

January ... ... 62 45 490. 4 3,038
February .. ... ...... 1,592 62 286 16, 460
Mareh. ..o 1,090 112 | 355 21, 830
April.............. . 2,316 265 | 1,042 73,910
May .o 1, 090 248 530 32,590
June - ... .... 265 22 132 7, 855
July il 49 9 29.0 1,783
August ..., O 12 3 6.2 381
September_ . ... .. _.......... 12 3 4.4 262
October - .o ... 22 12 19.8 1,218
November ... ... ... ... .. 28 20 24.0 1,428
December .. ... ... ..., 127 28 43.6 2,681

Theyear ... ... .. .......... 2,316 3 227 163, 400

SILVIES RIVER NEAR BURNS, OREG.

This station was established as a temporary station by N. S. Dils,
May 10, 1903. The permanent station was established August 14,
1903, by W. T. Turner. It is located about 10 miles ahove Burns,
Oreg. On January 19, 1904, a new gage was installed together with
a cable for discharge measurements by John H. Lewis. The present
gage is on the left bank, 10 feet below the bridge, near Parker’s house.
The lower inclined section reads from 2 to 12.6 feet. ""he upper ver-
‘tical section reads from 12.7to 17 feet. Both sections consist of 2 by
6 mnch timbers, supported by a frame  which is secured to the bank.
The gage is read once each day by Mrs. Leonia Parker. Discharge
measurements are made from a g-inch cable with # span of 390
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feet. It is located at Lampshir’s place, 1 mile above the gage.
Besides the timber supports at the ends of the cable it is supported
at a point 167 feet from the initial point for soundings by a tree
10 inches in diameter. At high stages all water will pass beneath
the cable. At low water the current is sluggish at the cable and dis-
charge measurements are made by wading. The initiel point for
soundings is the zero of the tagged wire 224 feet from the lower end
of the turn-buckle. The channel is straight for 75 feet above and
below the cable. The right bank is low and liable to overflow for a
considerable distance. The left bank is high and rocky and will not
overflow. ~ Both banks have been cleared of brush. At the cable the

bed of the stream is composed of sand, and is liable to shift. Thereis =

one channel at low water and two or more at high water. At the gage "

the bed of the stream is composed of clpan sand and gravel. The
bench mark is the highest point of a large rock on the right bank,
directly across the river from the gage, from which it is 135 feet dis-
tant. Its elevation is 19.76 feet ubove the zero of the gage. The
present gage was established on the sumeg datum as the one which it
replaced.

The observations at this station during 1904 have heen made under
the direction of John T. Whistler, district|engineer.

Discharge measurements of Silvies River nedr Burns, Oreg., in 1904
Date. Hydrographer. | Width. ﬁz?;‘o%f vgllggixtly. h(e}iaggth, Discharge.
Feet. | Square feet. | Ft. per sec. Feet. Necond-feet.
January 19 ... | J. H. Lewis....] 26 29 1.50 2.85 ad4
March 15...... M. L. Lewis ...[ 56 546 1.15 9.30 630
March 25 ... . ... do ........ 52 400 .87 6. 60 348
April 5. L loo.. do ........ ! 77 760 1.50 13.30 1,141
April 6 .. .....d..... do........ P80 704 1.83 13. 60 1,290
April 11 ... edo e Dogrs | 1,346 2.1 15.20 "2, 847
April 12 ..o ... do ........ 379 1, 500 2.29 - 16.10 3,430
April 15000000 J.H.and M. L. 134 2,350 2.10 17.10 4,925
Lewis. ‘ '

May 6......... M. L. Lewis ...] 290 1, 260 1.25 14. 30 1,576
May 20........|..... do ........ 72 658 1.35 11.50 887
May 29........|..... do ooen. 55 435 1.08 7.50 468
June8.... . __|..... do oo...... 53 375 .98 5. 80 342
Junel2 .. .o ..... do ........ 2 338 .83 5.20 280
June20..._ ... |..._. do ........ 50 259 . 56 3.75 144
June23. ... R 50 232 A2 3.42 | 98
September 8 .__| Sawyer& Lewis.| 22 18 1.00 2. 60 18
November 6 --- Landes & Hoyt. 44 15 1.10 2.80 49

a Wading at different section.
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Mean daily gage height, in feet, of Silvies River near Burns, Oreg., for 1904.

Day.

Jan.

2.50
2.50
2.50
2.50

2.90
2. 85
2.85
2.8
2.85
2.85
2.85
2.80
2.80
2.80
2.80
2.%0
2.75

Feb. \ Mar.

3
o

5.25
5.20
5.10
5.00
5.50
6.25
12.20
16.10
15. 60
13.30
11.90
80 | 10.00
2.80 | 8.65
2.80 | 8.30
2.80 | 9.30
3.30 | 9.30
7.00 | 8.75

[EAE N S )

R L EEEE

BN R

Apr.

8,30
8.15
8,00
7.45
7.10
6. 90

[

July.

|
|

3.10
.90
2.90
. 2.90
] 2,90

2,90
’_ 3.00
| 3. 06
3.05
3.05
3.10
3.10
3.15
3.15
3.20
3.20
3.15
3.10
3.10

Aug. | Sept.
2,851 2.60
2.85| 260
2.8 | 2.60
2.82 | 2.60
2,80 | 2.60
2.80 | 2.60
2.80 | 2.60
276 | 2.60
2.70 | 2.60
2.70 | 2.60

70 1 2.60

70 | 2.60
2,70 | 2.60

.70 | 2,60

.60 | 2.60

.60 | 2.60

.60 | 2,60

.60 | 2.6)

.60 | 2.60
2,60 | 2.60
2,60 | 2.60
2,60 | 2.60
2.60 | 2.60
2,60 | 2.60
2,60 | 2.60
2,80 | 2.6C
2,65 | 2,7
2.656 | 2.7h
2,60 | 2.70
2.60 | 2.7
2,60 .......

© o
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Rating table for Silvies River near Burns, Oreg., from January 1, 1904, to December

31, 1904.
hg?gglft. Discharge. hgiagghet, Discharge. h(g{‘églft. Discharge. hgiagf);t. Discharge.
Feet. ‘ Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.50 6. 4.10 152 6.40 363 10.50 750
2. 60 15 4. 20 161 6. 60 382 11. 00 805
2.70 24 4. 30 170 6. 80 400 11. 50 865
2.80 33 4. 40 179 7.00 419 12. 00 930
2.90 42 4. 50 189 7.20 437 12.50 1, 005
3.00 51 4. 60 198 7.40 455 13.00 1,095
3.10 60 1.70 207 7.60 474 13. 50 1,220
3.20 69 4. 80 216 7.80 493 14.00 1,440
3.30 78 +4.90 225 8.00 512 14. 50 1, 900
3.40 87 5. 00 235 8.20 530 15. 00 2,440
3.50 97 5.20 253 8.40 549 15.50 2,980
3. 60 106 5. 40 271 8. 60 568 16. 00 3,520
3.70 115 5. 60 290 8.80 587 16. 50 4, 060
3.80 124 5.80 308 9. 00 606 17.00 4, 600
3.90 133 6. 00 327 9. 50 653 17.50 5,140
4. 00 143 6.20 345 10. 00 700

The above table is applicable only for open-channel conditions. It is based upon
12 distharge measurements made during 1903 and 1904. It is not well defined.

Estimated monthly discharge of Silvies River near Burns, Oreg., for 1904,

Discharge in second-feet. )
Month. &'I(;gé?‘fleie]z.
Maximum, | Minimum, Mean.
January ... 42 6 24.0 1,476
February .....oo oovnni . 1,075 28 285 16, 390
Mareh. .o i 3, 628 235 91 48, 640
April .. 4,730 629 | 2,460 146, 400
MY et e 2,332 409 | 1,057 64, 990
JUNE .. e e 409 51 211 12, 560
July e 69 37 59,1 3, 080
August . oo 37 15 21.9 1,347
September. . ocon et 28 15 16.3 970
October ... ... 33 24 30.2 1, 857
November .. ... ... ... 33 33 33.0 1,964
December ... .. 46 24 30.7 1,888
Theyear ... ... 4,730 6 418 301,600 °
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SILVER CREEK NEAR RILEY, OREG.

This station was established April 19, 1904, by John . Lewis. The
gage is located at bridge No. 8, crossing the east or main channel of
Silver Creek, on the Burns-Shaniko stage line, 12 miles above Riley,
Oreg., and 6 miles below the proposed reservoir site on Silver Creek.
A plain staff gage, graduated to feet and tenths, is attacbed vertically
to tinmbers on the lower side of the bridge at the left hank. During
1904- the gage was read once each day by H. D. Cecil, Ben Mutter,
and R. M. Cantrell. From April 19 to September 10, 1904, when the
permanent gage was established, readings were obtained by measuring
down to the water surface from a mark on the hridge floor with a rod
so graduated as to give gage readings direct. Discl'»rge measure-
ments are made from three bridges over the three channels of the
stream, in the line with the gage, and at high stage« an additional
slough is measured by wading. The initial point for soundings is the
west end of the floor at each of the bridges. The channels are straight
for about 80 feet above and 50 feet below the station, end the current
is sluggish. Both banks are low, covered with sagebrush, and sub-
ject to overflow. The hed of the streamn is composed of sandy clay,
free from vegetation, and shifting. There are three channels at low
water and four or more at extreme floods. The bhench mark is a
standard United States Geological Survey iron benct-mark post on
the north side of the road in front of the house of the observer. Its
elevation is 20.19 feet above the zero of the gage. Tro bench mark
is 4,345 feet above sea level, datum H. The top of the floor of hridge
No. 1 at the 21-foot mark is 4,339.87 feet above sea level, and 15.06
feet above the zero of the gage. The top of the floor of bridge No. 2
at the 20-foot mark is 4,333.69 feet above sea level, and 13.88 feet
above the zero of the gage. The top of the floor of bhridge No. 3
at the 30-foot mark is 4,389.81 feet above sea level and 15.00 feet
above the zero of the gage.

The observations at this station during 1904 have been made under
the direction of John T. Whistler, district engineer,
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Discharge measurements on Silver Creek near Riley, Oreg., in 1908 and 1904.
Date. Hydrographer. Width. ) ;}eg?ogi. vggg%y. hg?g%ft. chggg.e.
1903. Feet. 8q. feet. |Ft. per see.|  Feet, See.-feet.
September 15 . {ccceuiecoennaaicneat]eaans P I PR 2.15 1.0
1904.
April 16 .___... J. H. Lewis...... P 722 1.86 | 12.95 | 1,346
April17 ... |..... s [0 S 602 1.90 | 12.75 [ 1,145
May 3.coeeomefennn- do ... ..., 88 | 239 1.56 9.45 374
May 10.cccceusfonen- do oo 49 | 157 1.93 8.30 303
May 21. ... ..]..... ¢ 1 R, 43 90 1.25 6.3b 112
Junéb.. ... ... |..... 16 1 R, 34 51 .84 5. 30 43
June 15¢ ... ... M.L.Lewis.......... 34 43 .77 5. 00 33
June25........ W. C. Sawyer........ 26 26 .56 4.72 14
September 10 b_|.__ .. do coioeos 4 1.0 .75 4.37. .8
October 11.._.. Landis and Cupper... 5 6.7 .65 4. 45 4.3
October 29_.__.l..... [« 1o S 11 3.0 .97 4,40 3.0
a@ Measurement made from Bridge No, 8. b Measured by wading.
Mean daily gage height, in feet, of Silver Creek near Riley, Oreg., for 1904.
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct, | Nov. | Dec.
9.90 5.36 4.76 .o e, 4.40 4.40 4.55
9.80 [ 5.30| 475 |.eeiiilecennnn. 4.40 | 4.40 | 4.5
9.456 b. 50 E: 7 70 RN PO PR 4.40 4.55
9.30 | 5.60| 470 |........leeene.. 440 4.40| 4.5
9.00 | 6.70 | 520 |eeeeeiii|eeanennn 440 4.40.......
87 | 6.50] 6.20|.....ofeeiien.s 4.40 | 440| 4.55
8.60 | 645 | 6.75 |ieiieniicanenn 4,40 |l 4.55
850 | 5.80| 6.74|.ccceiifoeninnn. 440 | 4.45 | 4.50
885 | 5.31| 6.73|.ccioiifeeanann. 440 | 450 | 4.55
830 | 520 6.72|........ 487 [oeeen.. 4.50 [ 4.55
8.06( 5.32| 6.71{..c.e... 4.40| 4.40| 450! 4.55
7.80 5.26 6.50 |.eoiidoeaiiin 440 4.50 [......
7.60
7.60
7.40
7.35
6.90
6.45
6.60
6.35
6.30
6.25
6. 20
6.15
6.10
6.20
6.25
6.30
6.50
5.85
5. 50

IRR 133—05——23
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Rating table for Silver Creek near Riley, Oreg., from April 14 to Decemnber 81, 1904.

hg?ggrfg. Discharge. hﬁ;‘g%ft‘ Discharge. hgiagglst. Discharge. h(giagg‘?c, Discharge.
Feet. Second-fect. Feet. Second-feet. Feet. Second-feel. Feet. Second-feet.
4.30 0 5. 80 78 7.30 184 9. 60 424
4. 40 2 5.90 84 7.40 192 9. 80 452
4. 50 6 6. 00 90 7.50 200 10. 00 480
4.60 10 } 6.10 96 7.60 208 10. 20 512
4.70 14 6.20 102 7.70 216 10. 40 544
4. 80 18 i 6.30 108 7.80 225 10.60 578
4.90 24 ‘ 6. 40 114 7.90 235 10 80 614
5.00 300 6.50 120 8.00 245 11.00 650
5.10 36| 6.60 128 8.20 265 11. 50 758
5.20 42 6.70 136 8. 40 285 12.00 890
5.30 48 6. 80 144 8.60 305 12.50 1,061
5.40 54|  6.90 152 | 8.80 326 | 12.00 | 1,290
5.50 60 ' 7.00 160 9.00 | 350 || -1£.50 1,540
5. 60 66 ( 7.10 168 9. 20 374 14,00 1,790
5.70 72 7.20 176 9.40 398

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

11 discharge measurements made durin;
heights 4.40 feet and 13.00 feet.

It is based upon

g 1904. It is fairly defined between gage

Estimated monthly discharge of Silver Creek near Riley, Oreg., for 1904.

Discharge in second-feet.
Month. azzgfleie[;.
Maximum. | Minimum. Mean.

January ..o 10.0 615
February .ot eeeeeeee 20.0 1,150
March. .ot 450 27,670
April. e 935 55, 640
MaY - iiiiceeaaenaas 166 60 206 12, 670
JUNG - e e e aan 136 14 38.7 2,303
JULY o et 54.2 3,333
August .o 5.8 357
September. .. ..ot fee e aeaaa 2.6 155
October ... i 4 2 2.3 141
NOVEmber .. voeooie el 8 2 6.2 369
December ... o iiiiiii... 30 6 14.4 885

The year ... .o e 145 105, 300

NoTE.—Discharge estimated January 1 to April 14 and July 17 to September 9, inclusive.
During latter part of year gage heights estimated tor missing days.
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The following miscellaneous measurements were made in the Great

Basin in 1904:

Measurements of ditches in Reno Valley in 1904.

Date. Hydrographer. Ditch. * Location. hg?gg}?t‘ chIa),irige.
Feet, | See.-ft.

May 21..| O. Heizer....| Abby .__........_. Near head-gate ...... 2.1 16
June6...|..... do ool foeent do oo A0 e 2.0 18
July 8 ....... do ......|-.... s 1o I I [ (s R, 1.5 8.2
July 28 __|_.... do ....j ...... 5 U R S do e 1.9 11
Aug. 9. ... do -ooofeaenn 6 (G R B do ........ 1.9 10
Aug. 23._|..... do oooifeanns 6 1 R PO do i, 1.7 5.4
Aug. 23..|..... do...... Chism...... ... |-ccan [ (I FP 2.7
June 20_.1..... do......f-ao-- 6 16 R P do oo 2.2 3.1
June24. | ... do ... ..f..-.. (46 I PP do...... eeaan 2.3 3.8
May 21._.1..... do ...... Cochron........... Near V. & T. culvert .| 2.8 | 36
June2.__|..... do ......ols [« (G I P do .oooiiao.. 2.7 32
June29. _|._... do coooiifeaaas do s eaees [ 1 R, 2.5 24
Aug. 23..|..... do .onoofeannn 1 (S Y PN do e 2.7 22
Aug. 23._.._.. do ...... Colombo .......... Nearasylum.._...._.[...... 5.1
Aug. 23....... do .. ..o & 10 Y PN do oo 4.7
July 7........ do ......fa.... do .oo]eeas do e 2.3 3.1
July 27__|..... do ... f-.... do .o ]eeas do oL 2.4 3.9
Aug.22__|..... do . ... f..o-. do ceeee e do ..oo.o..o... 1.9 1.4
Aug. 22 1. .. do ...... Countryman ....... Near head-gate......_|-..... 2.6
June20__|..... do . ceenifeanns do ooeeioi.. I 2.6 21
June28._|._... do .ooaofoaas [ (6 I PR, do oooiiiill.L 3.0 3.9
June28._.' ... do ...... English Mill....... Chestnut street ... |...... 18
June2l__|..... do ..o .feea-. [ 1o SN PN do .l 1.7 19
July 7...|--.--. do ......]-oo.s s 1 I PO, do ... 1.3 12
July 20__[..... do coenilfeaonn [ 1 Y PR do oo.oeeio.. 1.8 18
Aug.13.|..... do......]..... < 10 R S do ... 1.7 17
May 19..|..... do...... Frey or Indian..... Flume near head-gate.| 1.4 | 23
May 31..|----. 6 7o T P do e e do cooiiiiiaaos 1.4 | 17
June20._|..... do ....olfe.o.n do weiiiiaaa]eeae do ooooiiiiao. 1.0 12
July 12 |..... do ....ofeoes s [ T PR, do ooooiiiiiial. .8 8.1
Aug. 3 __|..... do ......jeooo- [ (. YN PO 1+ ( 1.0} 11
Aug. 16_.|..... doooeoiifeann 5 (o S R do .ot 1.4 14
.............. do ......| Glendale ..........| Nearsource..........|......| 12
May30..{..... do cooiifeanns do e do ool.. 2.7 12
June9..__|..... do ......]--o-. 6 15 S P do .o 2.7 12
June13..1.._.. do ......l..... ¢ 1 JUURN U do st 3.2 19
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Measurements of ditches in Reno Valley in 1904—Contirned.

Date. ; Hydrographer. Ditch. Location. h%?gggt. ch%ifsg:e.
Feet. | Sec.ft.
June21..| O. Heizer....| Glendale ._.....__. Near source.......... 2.7 20
June?28..).....do ..._...|.__.. do oo N dO el 3.0 12
July 27.|..... do .ooofaann- do oo eea do e 2.9 12
Aug. 3........ do ......|..... do el do .......o..... 3.0| 19 -
June10..|.._.. do ...... Highland._......... West of cemetery _...| 1.6 | 27
July 12..]..... do ... ]e... 15 (s RN BN do ... 1.7 27
July 18..1..... (R RO A0 e, do oo 1.7] 2
Aug. 11 .1 ..... do ...l do e do o 1.8 25
May30..-.... do ...... Holcomhb .......... Near Mayberry bridge; 2.6 | 47
June24..._...do ......|..... (s (R do .ol 2.6 | 40
July 7. ocoedo coeentl s S R A0 ceeeieaaann 2.4 35
July 12..1..... do ceoiiifaaaen s (S PO, s (P 2.4 38
May 19 . ; ..... do ...... Lake_ ... ........ Near head-gate. . ..... 2.4 39
May 31....... do ........... A0 i do oo, 2.3 38
July 12..]..... do ... f.... & (SR I do ool 2.2 33
Aug.5...|.....do oo ]o... do oo do ...l 2.5 | 38
Aug. 15..|..... do......].o... (3 £ I I do .oooiia.. 2.7 41
June22.__|..... do...... Merrill ... ..o . |.oo.. do coiil.. 2.0 19
July 8...|..... do ......f-.... do oo do ._....: e 1.8 15
July28._.l..... do ....lfal. do ool do ... 1.9 | 15
Aug. 4. . ... I A0 oo e A0 e 161 12
Aug.29._ ... do .. ... |..o.. do ..... U do ..o 1.3 .0
Aug. 29 .|..._. do ...... Mitchell & Carmac.|..... [ (o N PR 11
Aug.29..|._... do c.oolfeeoen 13 [0 S P [ [ N PRI 18
May30..|..... do ... |-o.. do ool do oot 2.6 | 17
Junel7..|..... do.....].o... [ [« JP U R & (O 2.6 13
July9........ do ....o.foo.. & (R PP do .ol 3.2 16
Aug. 3...|..... do ......f-..-. 13 (o J I P, do oo 3.2 12
May23..|..... do...... North Truckee irri- | Asylam road..._..... 2.2 | 37
gation.
May30..|._... do...... ceendo . PO A0t 2.0| 38
Junel0._|.._.. do ... f--.. 5 (o R PP do ool 2.1 37
June20..|.._.. do.o..o.|.o.e & [ N I do oo, 1.6 | 23
Aug. 2...1..__. & [ S [ 1 IR IS (o I 2.4 20
May?21 _.|..... do _..... Orr oo ol Flume near old semi- | 2.0 ! 60
nary. .

July 7._.|..... do .. ofeaoo 6 (R do ool 1.6 | 41
July 20..|..... do ... ... do ...... R do ool 2.4| 70
Aug. 10..|..... ¢ [ S [« [ TR do ..ooiio... 2.2 69
May21 ..|..... do ...... Pioneer ........... Near head-gate. .._... 2.6 | 25
June9........ do......too... & 10 R F do ool 3.01 32




AN SWENDSEN, | GREAT BASIN DRAINAGE. 357
Measurements of dilches in Reno Vaulley in 1904—Continued.
Date. Hydrographer. Ditch. Location. hce?ggﬁt. chaisg.e.
! Feet. | Sec.4t.
June 23_.| O. Heizer....| Pioneer...._.__.___. Near headgate ....... 3.2 45
July 7._.|..... do ... le.ans do i do o 2.0 15
July 13. ... [ 1 TN P (<0 TN SN [ (s I 2.0 15
July25__|..... do ..ooijeao.. [ (S I . [ [ 2.5 25
Aug. 5. ... do ...o.lealn [T PO dO i 2.8 23
Aug.8._.]..... do ..ol Joaa.s (& 15 S SR do el 2.1 8.8
May 21..|..... do_..._. Scott ranch ... ... .. Near county hospital .| 1.8 37
Junel._ .|.._.. do ...... cee dO e s (0 R 1.6 34
June15..j._... do ... .o [+ I+ T P do oo 2.0 41
July 21| ... do ... ... do oo o.. do oo, 1.6 28
Aug. 8.._|..... do ... ... 11 1 R IR\ (s T 1.7 30
Aug. 8. .|..... do...... Sessions ........... Near headgate . ......|...... 3.6
June2._.|._... do ... do ..ol ails do oo L8 1.5
Junel0..{.....do ... |..... (<L TN PP, do .oiiaiooao. 2.2 4.4
June20.. ... do ... .fo... s L N S do e 1.6 .6
Aug. 2. .|..... do ......f..... do oot do oo 2.2 2.4
Junel6..| ... do..:... Steamboat . _....... Above Wiley’s, Verdi.| 2.8 57
June?22_.|..... do ......j..... (¢, S P do oo 2.8 59
July 8...|.....do ... |- .. do ool do ool 2.8 57
July 28__|..... do .. ... do oo A0 iieiaaae 2.8 56
Aug. 4. .|..... do ..ooofeaa-- ¢ [ JU A I [0 O, 2.8 56
Aug.29_.|..... [ 1 S P s [ S PR do oo 2.8 56
Aug. 29| ... do...... Suallivan . __..._._.. Reno, Spark’s road . _.|...... 47
July 7........ [ s TR . [ 1 JP ¢ T Y, 2.2 26
Aug. 8._.|..... 5 1o R do ool do oot 2.6 38
May 31._.|..... do...... Wheeler.._.....__. Near headgate ....... 2.0 47
July 12.|..... do ..ooo|... do e dO oo, L9 | 42
Aug. 5. ... {6 1 S P do oo do ..ol 2.1 4
Aug. 13_.|._... do ......|... edo ol do woeeia . 2.3 4
Junel...{-.... do...... Wilson . .___....... Flume, near Glendale | 2.2 .4
ditch.
June6.._{._... do ...... SR« 1o S P do ..ol 2.1 .7
July 18__[..... do ......|-.... do oo do .o.o.ol.. 2.3 . 6
Aug. 15. | ... do ......|... R o PR (4 U S 2.4 .7
June2.__|._... do ...... Mayberry & Carr .. Near headgate _..._..| ..... .6
July 28__|.._.. do ...... P Is [+ TN PR, s [ TP PR 2.1
Aug.29._|.._.. do ......|..... do ool s 1 R PP .5
June2.._|..... do ...... Hunter Creek...... Above diversions. ... .. .._. .5
June22__|.__.. do......foo [ U R AU & (N P .0
June2...|..... do...... Mayberry, north | Near headgate .......}...... .3

side.
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Measurements of ditches in Reno Valley in 1904—Continued.

Date Hydrographer. Ditch. Location. h(gi fic. eh]zge.

Sec.-ft.

June16._| O.Heizer.._.) Hogan .........._. Near headgate ..._...|...... 8.9

Aug.29_...... do ......|..... do oo s 1o U RO, 5.7

July 28__[..... [ 1o J P, 1 (s S R & 1 RN P, 9.4

July 8...1..... do ...... Katz ... ... ....... 6 (5 S DR 9.5
July 28._1.._.. [ 16 R PR 6 10 RN P & 16 I P 11

Aung. 291 ... do ... f-.--. [ 10 S 5 1 R PN 8.0

Miscellancous stream meusuremenis in Carson River basin, Nevada and California, in

1904.
Date. Hydrographer. Stream. Location. ehlztirsg.e.
CALIFORNIA. Sec.ft.
Aug.31..} J.T.Shaw ... Bruns ... ... . ......_. Mouth of canyon. .. 7.9
Aug. 31__|.._.. do ...... Fairview - . .ooocoooioaos do ............ 1.6
NEVADA.

Aug. 31..; J.T.Shaw ...| Heitmans Springs.......... Mouth of canyon. .. 1.2
Aug. 31..|..... do ...... Garaveti No. 1 ... ........|..... (5 s S, 4.2
Aug. 31..|..... do ...... Garaveti No. 2 . _......._...|..... s [ S, 1.0
Aug.31__|._... do ...... Monfrena Spring . . ... _.._|..... do ..ol 1.2
Aug. 31..]..... do ...... Scossa Creek . .............]..... [ s S, 2.0
Sept. 1...[..... do ..._.. Palmer Creek ... ... _._...l..... do ooo.o... 3.1
Sept.1...|..._. do ...... Sheridan Creek ............[..._. [ s S, 3.6
Sept.1.._|..... do...... Parks Creek . _.___..._._....l..... do o _........ 3.4
Sept.1...|..... do...... Motts Creek ... .. ... .]..... do ..ol 3.3
Sept.1........do ..___. Kingsbury Creek...._.....[..__. do......... 2.3
Sept. L...{..... do ... GenoaCreek. .. ... ... .|..... do coeeiianann. L7
Sept. 1...[..... do ...... Sierra or Dressler . ..__.__.._.[..... [5 15 2.8
Sept.1...]..... do ...... James Canyon ......._.._..|..... do ..ooiaa... 14
Se'pt. ) R P do...... Jacks Valley. ... .. .|l..... do........... 1.8
Sept.1...l.._.. do ...... ClearCreek....cooenan iaan.. s 0o S 3.2
Sept. 3...|..... do ...... Kings Canyon ....._....._ ... do ool 5.4
Sept. 5. |..... do...... Ash Canyon .._............foo... 5 1o R 6.2
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Miscellaneous stream measurements in Antelope Valley in 1904.
Date. Hydrographer. Creek or diteh. Loeation. clgilig-e.
See.-ft.

Sept. 8 ../ J.T.Shaw .._| Little Antelope Creek .__._. Mouth of canyon...| 2.1
Sept. 8 .. .... do ...... Lost and Mill Canyon ..._..|.._.. do ooio..... 5.2
Sept. 9 ..|..... do ...... Shields Creek . .........._..l..... do ceoiiioos 3.8
Sept. 9 ..|..... do ...... Hardy diteh ............... Near Headgote..... 5.5
Sept. 9 ..[..... do...... Goodknow diteh ... .. |..... do oo, 9.3
Sept. 9 _.[..... do...... Chichester ditch No. 1...._.[..... do e 4.9
Sept. 9 .| .... do ...... Coleville diteh ........_....|..... do .. ......... 3.8
Sept. 9 ..|..... do...... Alkali diteh ... ]iio.. do .ooeonnl 3.3
Sept. 9 ..[..... do ...... Swagerditeh._........ ... ... ... do ...........: 24
Sept. 10 .{..._. do .. ... Salmon or Carney ditch ._...|..... do oioiiaan.. 4.9
Sept. 10 _|..... do ...... Barnett and Love ditch.._..|..... [ 1 R 32
Sept. 10 .j__._. do...... Eggleston diteh ... .. .. ... do _.o.oaliil. 14
Sept. 10 _|..... do ...... Gullickson diteh .........._|..... [ (s T, 5.9
Sept. 10 .. ... do ...... West Walker ditch_.._.._..[..... [ T I 33
Sept. 10 .|..... do ...... Eggleston ditch . ... ... ... do ceieinaa.. 10
Sept. 10 .|..... do...... Goodknow and Harneyditeh |. ... do....o...o... 1.0
Sept. 10 _|..... do ...... Terry ditech .. ... ... .. l..... do ool 9.6
Sept. 10 .|..... do...... Taylor diteh -« oooeeeneea]oenns A0 oo, 22
Sept. 11 .|.___. do...... West Walker River ........ Hoy’s bridge ...... 41

Miscellaneous measurements of creeks in Truckee River basin, Nevada, in 1904.

Date. Hydrographer. Creek. Locaticn, chgisée.
Sec.-feet.

Sept. 19 | J. T. Shaw __| Simmonds...__...___._____. Mouth of canyon... 11
Sept. 19 I..... do ...... Musgrove. . .oo.veaiianaaacafanann do .ooiiiaaao. 1.9
Sept. 19 |..... do ...... Lewers .. . o.ociociceaoio... Lewer'sranch ... .. .3
Sept. 19 |..... & T A PN s 7 J U I [ T R .1
Sept. 19 |._... do...... Browns. ... _............... Mouth of cenyon... 2.1
Sept. 20 |..... do ...... Franktown ................ cewodOo 3.5
Sept. 20 |..... do ...... Ophir ... cooiiiiiiaaas do oot 6.0
Sept. 20 |..... do ...... Steamboat .. .. .. ... . ... do ........ ... .6
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Miscellaneous measurements in Utah Lake basin in 1934.

[By C. Tanner, W. G. Swendsen, and H. 8. Kleinschmidt.]

[{~o. 133,

Mean

el i ; Area of Gage Dis-
Date. Stream. Locality. 1Wldt;h. section, v;et';c- height.| charge.
Ft. per
Feet. |Sq. feet.|second.| Feet. |Sec.-feet.
Feb. 2 Payson ......coecuenean. 7 4.7 1.08 |........ 5
Feb. 2 At rating flume ........ 3.5 1.5 U © 35 DR 2
May 17 Incanyon.....cooeennn. 18 22 3.54 1.03 77
May 17 .00 coemene i ia]aanes [¢ (o 2N 18 29 3.95 1.40 1156
Sept. 16 Payson ..cocciiieccnann. 10 5.0 1.54 8
Apr. 19 Near mouth ............ 16 14 .93 13
May 16 |.....Q0 coeenmnnianinninafannns [ o 10 13 .61 8
Dee, 22 1.....d0 . ceeiiiiiiin e (5 [ I 32 7.6 .91 7
July 26 Below mouth of canyon 16 26 263 |ooinnnn 67
July 26 \ Tanner'srace .......... Provo, Utah ............ 8 6.0 S50 faoaiaas 15
Sept. 17 | Discharge of Salem | Salem, Utah....o.o.oooijioiiiifoaniiiioaiai]oriiias 3
pond. i
May 26 | Lake Shore canal. Lake Shore, Utah_...... 10 32 75
May 27 | Millrace......c......... Spanish Fork, Utah..... 13 29 108
May 27 | Canal................... [ 5 (0 2, 7 9.0 25
May 27 ( Benchecanal............ i Near mouth of canyon. . 7 24 106
May 27 | Salemcanal............ [ [c (s J R 12 a1 34
May 27 | New Survey canal 8 19 59
May 27 | Mill race waste......... Below Spanish Fork 13 13 23
City. |
Sept. 16 | Spring Lake...... .| Spring Lake, Utah...... I 5 2.8 YR I 2
July 26 | West Union canal Near Provo, Utah....... ‘ 12 11 <.39 .85 37
Apr. 3 | Daniels Creek 6
May 17 | Santaquin Creek 70
Sept. 16 [.....dO..coiii...- . . 10
Dec. 20| Provo River............ Above Telluride Power 63 128 .93 ... .t 248
Jan. 19 Co.’sintake dam.
to Utah Lake seepagea ...[ 41 8treams ...c.cooeoiei]ereanmeifoncnennn]iancannaforeacnns 206
Jan, 23
May 14
to  fpe... [« 1 Y d4streams . .....oo.iiiiifeeneeeaaaniiiii i et 325
May 15
May 31| ..... {5 Lo R 25 streams ... ..o lieaonn P ) P . 361
June 18
to |p..... [ 1o R 26 streams .............. S A P P 172
June 23
Aung. 1 .
to ... & 0 I 25 StTeams . ... .iinin]ainiienafe et 125
Aug. 2
Oct. 15| ..... [« 1 RN B 16 ¥ S [ ) P e 175
Dec. 3 -
to  it....- [ 7+ 2R I [T PP PO AP PO I, 172
Dec. 5

aThis includes all measured inflow exeepting Provo River and Spanish Fork River.
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Estimated monthly discharge of all measured streams flowing into Utah Lake near shore of
lake, Utah, for 1904.

Month. Jotal in Month. Lotal In.

January .......o.oeooaa.o.. 24,470 || August . ...l 8,141
February - ... ... ... 32,770 || September.. ... _.......... 9,174
March. . . ......coai.l.. 37,820 || October ... ... ........ 12, 300
April. ..ol 48,470 || Novembers. ... . .......... 15, 230
May -ecceiii e 88,160 || December ................. 21, 490

................... 52, 490 _—
June ... , The year -.......... 359, 200
JUY oo e 8,718

’ Nore.—The above table includes all measurable streams of any character lowing into Utah Lake.

Miscellaneous measurements in Bear River basin in 1904.

[By C. Tanner, W. G. Swendsen, and H. 8. Kleinschmidt.]

Mean

Gage l

Date, Stream. Locality. Width. 5:.13‘?;1(1)1{. V?%S " | height. clgfée.
Ft. per
Feet. |8q.feet.)second. | Feet. |Sec.-feet.
Nov. 7 | North Branch of 8t, | One-fourth mile east of 16 8.8 L59 |........ 14
Charles Creek. road.
May 6 | Fish Haven Creek No.h.| Fishhaven, Idaho ...... 9 10 2,72 27
...do. 9 15 2.77 41
..... A0 e 12 5.2 1.23 6
_____ A0 12 7.1 1.87 |c....... 10
3 miles south of Fish- 13 32 8,93 [oeenann 126
haven on county :
road.
..... [5 15 J N B 4 38 463 |........ 178
..... do. ool 13 34 RAT N 84 .
Atlake........._....... 2 24 1.82 | 43 .
On county road ........ 18 30 144 ... 41
May 6 | Laketown Creek (weir)| Near Laketown ........ D1 O ' 50
Nos, 7-9. - ' |
Nov. 8 | Spring Creek.”......... Laketown, Idaho....... 10 11 . 10 .
May 7 N%rthuEdeq Creek | North Eden,Idaho..... 1.3 381 Lenl . 7
o.11. .
May 8 | Stephen'sslough....... Dingle, Idaho .......... 15 60 2,76 e 166
July 7| Power canal left side | Bear River Canyon..... 21 84 187 [ceicnnnn 157
Bear River.
June 4 | Logan and Hyde Park | Logan,Utah............ 10 19 3.72 5.1 72
canal. '
July 3. do. 10 23 3.24 5.5 74
Dec. 17 |..... L 1 9.0 14 12l 10
Nov. 7 | Bear Lake outlet, flow- | Bridge on turnpike..... 38 152 W26 ...l 40
ing into Bear Lake
this date.
May 5 65 185 1.65 jouennnn. 362
June 9 58 73 213 ... 157
June 28 12 39 P 2 PR 24
Dec. 21 10 9.0 1.16 |........ 10
May 5 25 23 2.42 ..., 55
June 10 28 41 2,55 ... ... 106
June 30 20 20 1.12 "Ll 23
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-
Miscellaneous measurements in Bear River basin in 1904—Covtinued.
Date. Stream. Locality. width, | Ares-of %‘l?g e,
' Ft. per
Feet. |Sq.fcet.|second. | Sec.-feet
Nov. 8| ParisCreek No. 2............... Parig, Idaho............ 25 18 .96 17
Dec. 21 42 24 1.24 28
May 5 22 22 2.50 54
June 10 12 17 2.79 47
Juue 28 30 24 2.16 52
Nov. 8 16 14 2.31 33
Dec. 21 18 12 1.74 22
T 3creeksbetween Bloom-|........ P P 54
ington and St. Charles.
May 5 | St. Charles Creek No. 4......... St. Charles, Idaho ... ... 41 62 2.31 142
43 6€ 3.35 222
44 62 L77 111
18 9.6 1.77 17
22 21 1.33 28
Miscellaneous measurements in Jordan River basin in 1504.
[By Caleb Tanner.]
\ .
Date. Stream. Locality. Width. &rcet’},)?f \1;%:1%;;::1- ch]g‘lrze‘
. Ft. per
Feet. | Sq. feet.|second. | Sec.-feet,
Dec. 7 | Jordan River................... Hub dairy, Salt Lake bd 126 1.53 190
City, Utah.
Dec. 7 |..... {6 10 N Above Little Cotton- 40 51 121 61
wood Creek. .
Dec. 7 ..... 5 Near sewer farm........ 103 208 1.06 214
Dec. 6 | Big Cottonwood Creek ....:.... One—fo}:lrth mile above 26 28 1.83 51
mouth.
Dec. 6 | Decker Lake outlet............. At  Redwood road 5.5 3.6 .82 3
crossing,
Dee. 7 | Hot Spring Lake cutlet..... . N%r;chhof Salt Lake City, 17 8.2 .93 8
ah,
Dee. .6 | Little CottonwoudCreek........ 12 6.9 118 8
Dec. 6 | Mill CreeK........ccooo.ooeaee. 8.6 9.1 2.62 24
Dec. 6 | North Branch of Parleys Creek. 6.0 3.0 .86 3
Dec. 6 | South Branch of Parleys Creek. 8.0 4,3 144 6
Dec. 6 | Taylorsville roller mill flume...| Opposite Little Cotton- 6.8 23 1.70 39
wood Creek.
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Mean

: . Area of Dis-
bate. Stream. Locality. Width. secticn. vﬁl}?c- charge,
Ft. per
Feet, | 8q. feat.| second. | Sec.~feet.
Oct. 6| SpringBranch .................. Tributary from left | 11 8.4 1.26 10
North Fork Duchesne,
just above gaging
station. -
Oct. 6 {..... [ s TP Tributary North Fork | ... ... .cccooooifemananas 9.0
Duchesne from right,
just above cable sta-
tion. - N
Oct. 7| HadesCreek .........oo.oueue.ne Tributary North Fork 6 4.3 1.43 6.2
Duchesne.
Oct. 7 | Mountain stream ............... Tributary North Fork |[........ SR R 15
Duchesne, 1 mile
below Hades Creek.
Oct. 7 | North Fork Duchesne........... Reconnaigsance survey | 33 30 .80 24 e
——— -~ crossing.
Oct. 8 | West Fork Duchesne............ FUs 1o S, 14 12 1.17 14 ~
Oct. 8 Nos.1,2,3,and4d.......oconunn... Tributaries West Fork |........jceeecaiifienaaan 3
Duchesne, between
reconnaissance _sur-
vey crossing and ca-
ble station.
Oct. 12 | Mud Creek. ... ..covieiuiinnennnn. At upper contour,State 3 .8 .82 .6
reservoir survey,
Strawberry Valley.
Oect. 12 16 9.7 .98 9.7
Oct. 12 (@) (@) (a) -2
Oect. 12 .8 .28 1.00 .3
Oct. 12 2.0 1.6 1.19 3.4
Oct. 12 | Springs ....o...ooiiiiiiiiiis At upper contour,State {........|.cciifiiiiln a5
reservoir survey,
Strawberry Valley,
between Trout Creek
and Coal Canyon.
Oct. 12 | Bryants Fork ................... At upper contour, State 5.5 4.7 64 3.0
. reservoir survey,
Strawberry Valley.
Oct. 12 [ Indian Creek .. .......c..ocoooloaas & O 9 5.9 2.25 13
May 26 | WolfCreek ... ................ Tributary West Fork | 12 9.5 3.35 32
Duchesne.
June 12 9.4 2,66 . 25
June 11 8.0 2.33 19
July 10 6.1 1.86 12
Aug. 10 5.2 2.10 11
Oct. 8 (..... 16 1 TR (R o L R 9.5 4.9 1.56 8
Apr. 5| Duchesne River ................ T\;Vel}\(re miles below | 60 66 1.28 85
orks.
Apr. 5| Red OTEEK ..o Four miles above june- | 10 5 1.25 6
tion of Currant and
Red creeks.
Apr. 6 | West Fork Duchesne............ At forks 18 21 1.02 21
Apr. 6 | North Fork Duchesne...........|..... [ 1o 32 33 1.39 46
Apr. 7| RockCreek .................... At junction with Du- | 36 42 1.10 46
chesne River.
Apr. 8| LakeFork...................... Eight milesabove junc- | 34 43 1.77 7
tion with Duchesne.
Apr. 9 | Strawberry River ............... At Starvation........... 46 44 2.37 104
Apr. 9 1..... Lo 1o T Above Red Creek....... 32 37 1.45 54
Sept. 2 | East Forkof Lake Fork ......... Eight milesabove forks | 41 52 2.26 118
. of Lake Fork.
a Estimated.
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Miscellaneous measurements in Duchesne River basin in 1904—Continued.
'l\iean :
. : : Area of Dis-
Date. Stream. Locality. Width. section. vjetlyo-c- charge.
B Ft. per
Feet. | Sq. feet.| second. | Sec.-feet.
Sept. 24 | Water Hollow .................. Tributary Currant 5.5 2.5 1.34 3.4
- Creek.
Sept. 24 | Little Red Creek ... .......... . ... s 1o RPN 1.2 1.10 1.3
Sept. 24 [..... {4 U S Currant Creek (from 3.5 1.2 1.50 1.9
right, 53 miles above .
gaging station at road
crossing).
Sept. 29 | Creek Nos. 1-2......ocooiiiinnnn Tributary West Fork of [........fcoeiiailiniannes a.3
Lake Fork.
Oct. 4| RockCreek..................... AtReconnaissanceSur- |........ 22 1.39 31
vey crossing.
Oct. 4| BigSpring.....o.o..oooiiiiias Tributary Rock Creek 7 4.2 1.7 V.4
one-eighth mile be-
low Reconnaissance
Survey crossing.
Oct. 4| Nos8.1-8.. . ceirimiiimiiaiiann. Tributary Rock Creek | .. ... ..j...c.oooifauainons 2,1
between big spring
and cable station.
Oct. 4| Tawanta Creek................. Tributary Rock Creek |........|........looeeoiae a.b
one-eighth mile be-
low gaging station.
a Estimated.
Miscellaneous measurements in Weber and Malad River basins in 1904.
[By W. D. Beers.]
Mean s
: Area of Dis-
Date. Stream. Locality. Width. cection. V(ie%gc- charge.
. Ft. per
Feet. |Sq. foet.| sec. |Sec.-feet.
Dec. 14 | Liost Creek ......coeeiiniiannns Near Croydon, Utah.... 17 10 0.81 8
Dee. 4 (..... & T T Near junction with 29 28 94 26
Weber River.
Dec. 14 | WeberRiver..........o......... At Devils Slide......... 90 96 1.77 170
Dec. 15 |..... £ U N Devils Gate.....ccoenn-. 90 107 2.07 222
May 11 | Malad River.................... At Riverside, Utah ..... 23 52 1.06 56
Miscellaneous measurements in Sevier River basin in 1994.
[By C. Tanner.]
Date Stream Localit Wiatn.|Area off JC8T | Gage | Dis
. . ¥ *|section. vity height.| charge.
Feet. |Sq. feet.| Ft. per| Feet. | Sec.-f..
gec.
Mar. 4 Sevier Bridge, Utah .... 49 78 0.99 0.91 77
Mar. 21 R s T 20 20 2.40 .55 47
Aug. 20 20 22 2.10 46
Oct. 26 |..... do....... [ P [ U 20 23 2.26 52
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Miscellaneous measurements in Willow Creek basin, California, in 1904.

Date. Hydrographer. Stream. Locality. |Discharge.
1%‘ Second-feet.
January 7 ...} J.8. Evans .. ... .....____. Willow Creek.| Susanville . 11.6
May12....... James Branham. ... .__.__|..__. [ (s J P, do -... 9
. August 16 ....| S. G. Bennettand J. Y. Toler.|.__.. do -...-joan do .... 5.4
November 11 _| James Branham_.._.__.____.|..... do ...... Standish .. 52







INDEX.

Abby diteh in—

Reno Valley, Nev.:

Alamitos canal near—

Calexico, Cal.:

43
gage heights........................ 44

Alamo channel near—

Calexico, Cal.:

discharge......c...oooeiiiiiao. 41
gage heights..............oo.... 42
Rockwood, Cal.:
discharge......cooveviieiiioinnnn 220-230
Alkali ditch in—

Antelope Valley, Cal.:
discharge.............. Teeriaiaaann 359

Alma, N. Mex.

San Francisco River at:

description
discharge. .....o.covciiiiaann...
discharge, mean dafly.............. 207
discharge, monthly . 208
gage heights......... 207
American Fork, Utah:
American Fork near:
description ..... .....o............. 259
discharge, mean daily. 260
discharge, monthly............... 260-261
gageheights............ ... 259
Armerican Fork near—
American Fork, Utah:
deseription ...l 259
discharge, mean daily.............. 260
discharge, monthly.. ... ......... 260-261
gage heights 259
Anjimas River at and near—
Aztec, N. Mex.:
deseription ..................... cee. 187
discharge.............ccoiciaiola. 188
discharge, mean daily 190
discharge, monthly................. 191
gage heights........................ 189
ratingtable................ ... 190
Durango, Colo.:
deseription ... ..oioioiiiiiis 183-184
discharge........ooooviiiiiiinaaaa. 185
discharge, monthly................. 186
gage heights 185
rating table 186
IFarmington, N. Mex.: A
deseription . ... .o ool 191
discharge........cooiiiiiiiiiiia.. 192
discharge, monthly................. 195
gageheights.... ... ............... 193
rating table.................ool.l. 194

Antelope Valley, Cal. Page.
miscellaneous measuremertsin........ 359
Ash Canyon in—
Carson River basin, Nev.:

discharge........ ettt 358
Ashley Creek near—
Vernal, Utah:
deseription ... ..oooiiiiiiaiiiiaias 87
discharge.....ccooviieinininiiainna. 87
discharge, monthly................. S9
gage heights........o.ocooiiiiiaia 88
rating table. .. ... .. ...l 88

Ashley Creek (Dry Fork) near—
Vernal, Utah: :

deseription ..ol 89-90
discharge, mean daily..._.......... 91
discharge, monthly ................ 91

Axial, Colo.
Milk Creek near:

deseription ....cooiiiiiiiiaiiia 83

discharge.......coceeieeniani. 83

discharge, monthly...._...... O 85

gage heights................ ... 84

rating table 84
Aztec, N. Mex.,

Animas River at:
description ... 187
discharge . 188
discharge, mean daily......... ... 190
discharge, monthly ................ 191
gage heights 189
rating table 190

B.
Barnett and Love ditch in—

Antelope Valley, Cal.:

discharge.................. e 359
Bear Lake at—

Fish Haven, Idaho:
deseription . .......... ool 236-237
gage heights........... ... ... .. 237

Bear Lake outlet in—

Bear River basin:

discharge.........cooooiieviaiaaaa. 361
Bear River at and near—

Coltinston, Utah: N
description . 243
discharge...... eeeeeraaaaas LA 244
discharge, monthly ........... ... 245
gage heights 244
rating table 245

Dingle, Idaho:
description ...l 238
discharge..... e 23%
discharge, monthly ........ 240
gageheights........................ 239
rating table ............ ...l 240
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Bear River at and near—
Preston, Idaho:
deseription o..o.....oooiiL.... 241

Page.

discharge 241
discharge, monthly .23
gage heights...._................... 212
rating table ... ... ... ... ... 242

Bear River basin:
miscellaneous measurementsin...... 361-362

Bear River Canyon:
power canal left side Bear River in:
discharge. .. ... ..ol 361
Bench canal in—
TUtah Lake basin, Utah:
discharge........ ...l 360
Bernice, Cal.—
canal No. 5 at:
discharge...........covoviiiiiuan. 229-230
Bests’ camp, Mexico.
Imperial canal near:

discharge................... O 231
Padrone River diversion at:
discharge.........ccoooiiioiiaia, 232

Big Cottonwood Creek in—
Jordan River basin, Utah:
diseharge. .. .c.oooeiiiiiaannaan 362
Big Spring (tributary Rock Creek) in—
Duchesne River basin, Utah:
discharge........ R 364
Blacksmith Fork near—
Hyrum, Utah:

deseription ............o.....l. 249
discharge..........o.oco.oiiiia 249
discharge, monthly 261
gage heights ....._. . - 250
rating table ....... ... ..o 250
‘Blacksmith Fork, power-plant race near—
Hyrum, Utah:
deseription ............. e 261
discharge .. 252
discharge, monthly 263
gage heights 252
rating table 253

Bloomington, Idaho:
Bloomington Creek No. 3 at:

Bloomington Creek No. 3 at—
Bloomington, Idaho:
discharge.....o..o.ooooiiiiiiiiaan. 362
Blue River near—
Kremmling, Colo.:

description ............o. ool 151-152
discharge... ...l 152
discharge, monthly ...._........... 153
gage heights 152
rating table 153
Boulder Creek near——
Newfork, Colo.:
deseription ......covvieiiaiil, 67-63
discharge......c.covnvimenennianannnns 68
discharge, monthly ......_......._. 69
gage heights............... .. ... 68
rating table ...l .. 69

Boundary canal near—
Calexico, Cal.:
discharge......o..cocioiieniannann. 47

INDEX.

Brawley, Cal.
New River at:
discharge. ... ... ... .. ... 229-230
Browns Creek in—
Truckee River basin, Nev.:
discharge.. . ........ooiicaaio. 359
Bruns Creek in—
Carson River basin, Cal.:
discharge......__............. [ 368
Bryants Fork in—
Duchesne River basin, Utah:

Page.

AiSChATEe . ool 363
Buford, Colo.
Marvine Creek near:
description . ...l 108
discharge... ....coooiiiiiiiiiaaoan 103
discharge, monthly .._............. 105
gage heights..._.. 104
rating table ... .. . ... .....ill.. 104
White River (North Fork) near:
deseription ...l 91-92
discharge.. .. .cocooiiiianiiiaaiaas 92
diseharge, monthly .._............. 93
gage heights. ... ... ... ... 92
rating table ... ool 93
White River (South Fork) near:
description ... 9
discharge....... 94
discharge, monthly ... .......... 96
gage heights 95
rating table 96

Burns, Oreg.
Silvies River near:

description ...
discharge........
discharge, monthly ................
gage heights................... ... 350
rating table ........ ..ol 351
C.
Calexico, Cal. X
Alamitos canal near:
discharge. . .....c.cooiiviioniaiia. 43
gage heights........................ 44
Alamo channel near:
discharge......... e eeeeaeeacaaan 41
gage heights.. 42
Boundary canal near:
discharge. .......c.c.oiiioiiaiii. 47
Hemlock canal near:
discharge..... 39
gage heights 40
Holt canal near;
discharge......ccveviiiionaianenans 37
gage heights. ............. ... 38
Imperial canal (main) near:
AiSChATIge. .o v oieeeainaeaeananannnn 45
gage heights.................... ... 46
New River at:
discharge. .. ccouviciiiieiiiinnan 232
California-Mexico boundary line:
Imperial canal at:
description . c...ocvaiiiiiiiiaiis 33
discharge.. 34
gage heights 35

California-Nevada State line. " See Nevada- *
California State line.

’



INDEX. 369
Carney diteh. See Salmon ditch, Page. | Cimarron River at— Page
Carson River near— Cimarron, Colo.—Continued.

Empire, Nev.: discharge, monthly ................ 167
deseription ........coooooiill 337 gage heights........................ 166
diseharge. .......cooeieiiiiinena. 337 rating table .........ooiiiiiiinaLt 166
discharge, monthly ... . 839 | Clear Creek in—
gageheights............. 338 Carson River basin, Nev.:
rating table ............oo..o..oLl 338 discharge..... ettt 358

Carson River (East Fork) near— . Cliff, N. Mex. .

Garduerville, Nev.: Gila River negr:
deseription ..........o....o..o.... 333-334 description .. ... ..ol 198
discharge.................... T, 334 gageheights. ...................... 198
discharge, monthly ................ 336 | Coalville, Utah:
gageheights........................ 335 Chalk Creek at:
rating table ..._.................... 336 description

Carson River (West Fork) near— discharge........

Woodfords, Cal.: gageheights. ._................ ... 255
deseription ....................o..l 331 | Cochron diich in—
discharge.........cevoeenean... 331 Reno Valley, Nev.:
diseharge, monthly ........... 333 discharge........o.ooooiiiiiana... 355
gage heights................... 332 | Coleville, Cal.
rating table -.ooooooieeeneanaen . 339 Walker River (West Fork) ear:

Carson River basin, Nevada and California: description ............ 323

miscellaneous measurements in.. ...... 358 discharge.............. .- 38

Carter River, Mexico. discharge, monthly _............... 325

Imperial canal at: gage heights_ ... ... ..... 324

diSCharge «..ooueee e iaaaannns 231 ratingtable... ... ...l 324
Chalk Creek at— Coleville ditch in— «

Coalville, Utah: Antelope Valley, Cal.:
deseription...........oo...oo..... 254-255 discharge.....c.o.coeiemrcinoinan 359
discharge....... a55 | Collinston, Utah:
gage heights 255 Bear River near:

Charleston, Ariz, deseription ...l 243

San Pedro River at: discharge.................. 244
AeSCripton «e.vvnaeeeiivineeeenn. 208 discharge, monthly ... 245
diseharge «................... 209-210 gage heights. ..........ooennns 244
discharge, mean daily. 211 ratingtable ... ...l 245
discharge, monthly . o11 | Colombo ditch in—

- gage heights .............. N 210 Reno Valley, Nev.: .
Chichester ditch No. 1in— discharge...........o.oooeennnannn. 365

Antelope Valley, Cal.: Colona, Colo. )

QISCRAXEE e 359 Uncompahgre River near: N
Chimuey Creek at— d.escmptlon ....................... 171—11:—:
Yampa, Colo.: d}scharge ........................... 172
AISCRATRE + el 228 discharge, mouthly ................ 174
s . . gage heights . 173
Chism diteh in— rating table 173-174
Reuo_Valley, Nev.: Colorado River at—
) discharge ....covemereoeannnnnn. 855 Yuma, Ariz:
Cimarron, Colo. AeSCTIPHON -« oo eoeeeeee s 25 96

Cimarron River at: discharge . 26-29
description ... 165 discharge, mean daily.............. 31
discharge..... 165 discharge, monthly ................ 32
discharge, monthly................. 167 evaporation record R 32
gage heights 166 gageheights....................... 30
rating table ...l 166 | (olorado River drainage basin:

Gunnison River near: deseription - . ..oouiiioiii et 23-25
deseription ........................ 157 miscellaneous measurements ........ 228-232
diseharge................ 157 waste measurementsin. .............. 229-230
discharge, monthly ................ 159 | Colorado Valley Pumping and Irrigation
gage heights. ... ... ............... 158 Company’s eanal, Ariz., at—
rating table .. ..o.oiiiiiiiiiaaa... 158 head: discharge .........c.cocoaoaiaa.o. 230

Cimarron River at— Yuma, Ariz.:

Cimarron, Colo.: cost Of pUMPING eevmeneieennnaon. ot 52

deseription...... ...l 165 duty of water.........c.oooooaaoL 48-51
'AISEhArge - ve it 165 seepage loss. ... oiiiiiiiiion 53

1RR 133—06——24




370 INDEX.
Cory, Colo. Page. | Dingle, Idaho: Page.
Gunnison River near: Bear River at:
description 159 description . 238
discharge......... 160 discharge.......c.ccooaiann. 238
discharge, monthly................. 161 discharge,monthly................. 240
gage heights 160 gage heights. / 239
rating table 161 rating table. .. 240
Coulter, Colo. Stephen’s slough at:
Fraser River near: . discharge......cccveiimenieinnnenns 361
deseription ...l 144-145 | Donner Creek near—
AISCRATZe. .. oo tiiaiaaannan 145 Truckee, Cal.:
discharge, monthly................. 146 deseription .. ...ciciiiiiiiiiiiia . 320
gage heights........................ 115 AisCharge. ...coocmiieiermonrnnennns 321
rating table............ceeinian... 146 discharge, monthly 322
Countryman ditch in— gage heights......cocoiiiiiiiiiian, 321
Reno Valley, Nev.: ratingtable... ... . . .iiiiill 322
QUSChATEE - e e oo e, 355 | Dressler Creek. See Sierra Creek.
Craig, Colo. Dry Fork, northeastern Utah, abuve—
Elkhead Creek at: mouth:
GISCHATEE .. oeoeereseeineeennns 298 GISCRATEE. 2oooeer e 2
Fortification Creek at: Dry Gulch Creek, northeastern Utah,
discharge........cocoiceviianninan.. 228 . above—
Yampa River near: mout.h.
deseription ........o..ooiiiiiiiain.. 72-73 discharge............ TermTmTTmeee %2
discharge...............ccooceanenes 73 | Duchesne River, Ttah-
discharge, monthly ................ 74 below forks:
gage heights. . .. 73 Aischarge.....oovveienenneennnans 363
rating table 74 near Myton, Utah:
Creeks and canals in northeastern Utah: deseription..........o.ocoiinns 13
discharge.....ooviioeiiriiiianniaiz.. 232 113
Croydon, Utah: 115
Lost Creek near: 114
discharge............c..ciiiiiinn. 364 115
Current Creek (3 miles above mouth): Duchesne River (North Fork), Utah—
deseription - ....cvvueiiien ... 123 at forks:
discharge..... 123 discharge............. feevesneene ... 863
. gage heights 124 above forks, Utah:
Current Creek (18 miles above mouth): deseription
desceription 122 discharge..
QISCRATEE .« e eeaenee e eiaannns 123 gage heights
’ Duchesne River (West Fork), Utah—
D. at forks:
; . discharge.......oocooiiiiaiiiiiae., 363
D o o i
discharge 360 dfascrlptlon .........................
Daniels Creek in— dlscharge """""""""
Daniels canyon, Utah: gage_helghts
discharge.........cooveeeaaid Ceeenns 360 Duche.sne River basin:
Decker Lake outtet at— miscellaneous measurementsin...... 363-364
Redwood road crossing, Utah: Duranf{o, Colo.
discharge.......coooiiiiiiiiio 362 Animas R'lver at:
Delta, Colo. g?scl?ption ............. cereeenans 18&-124;
; R ischarge.............. £
Uncgggg:iggfnl?l.‘.’.ef M .............. 177-178 discharge, monthly ..... 186
discharge...........coooeiiiaiiin 178 gage heights........... 185
discharge, monthly................. 180 rating table .....c.coniioiiiiiiinas 186
> Duty of water near:
gage heights Yuma, Ariz 48
rating table (A A
Devils Gate, Utah: E.
Weber River at:
discharge.............. e 364 | East Creek. See Rock Creek, .
Devils 8lide, Utah: Eggleston ditch in—
' Weber River at: Antelope Valley, Cal.:
discharge. . ... .ocecaeaenaanan. wes. 864 discharge.....c.cocovuanns ceaaes ... 359




INDEX. oo 371
Elburz, Nev. Page. | Fayette, Wyo. Page.

Humboldt River (North Fork) near: Fall Creek near:
deseription 283 description . 65
discharge 284 i
discharge, monthty ..........._.... 285
gage heights 284
rating table 285

Elk River near—
Trull, Colo.:
deseription ........ e iieaaean 8
" 78
80
79
rating table ... .. ... ... 79 | Fishhaven, Idaho.
Elkhead Creek at— Bear Lake at:

Craig, Colo.: deseription ...l 236-237
discharge...ocoivieineivincannnnana. 228 gageheights................... .. 237

Hayden, Golo.: . Fish Haven Creek No. 5 at:
discharge............ ...l 228 discharge. ... .o.oooioiiiiiiiian.. 361

Elko, Nev. Swan Creek No. 6 at:

Humboldt River (South Fork) near: discharge. .....oveeveimiiiiannnnas 361
description 294 | Fish Haven Creek No. 5 at—
discharge....c..cceeveeenaa.... 295 Fishhaven, Idaho:
discharge, monthly ........... 296 discharge........cocoevveencena eee.. 361
gage heights..__.. 295 | Fort Duchesne, Utah.
rating table. ...................... 296 Ulinta River at:

Empire, Nev. 106

Carson River near: 107
description ....................... 337 discharge, monthly ................ 109
discharge............. 337 gage heights................oo 108
discharge, monthly 339 rating table.......... ... ...l 108
gage heights.......... 338 | Fortification Creek at—
ratingtable......................... 338 Craig, Colo.:

English Mill diteh in— Aiseharge. ..ooovreiriiiiiiiaaan. 228

Reno Valley, Nev.: Franktown Creek in—
discharge.............ooiiviiiia... 365 Truckee River basin, Nev.:

AISCHATEE . o e e eeiiceaaaaennan 359
. F. Fraser River near—
Fairview Creek in— Coulter, Colo.:

Carson River basin, Cal.: description
discharge.......oooiiiiiiienannn.. 358 discharge. ..

Fall Creek near— discharge, monthly .. 146

Fayette, Wyo.: gage heights 145
deseription ... 65 rating table. .o ooovuinieniaannnns 146
discharge...... ...l 66 | Frey ditch in—
discharge, monthly ................ 67 Reno Valey, Nev.: .
gage heights - 68 QISCHATEe . . oeveeeaeciceninennnan 355
ratingtable............... - 67

Farm Creek, northeastern Utah, above— G.

mouth: Garaveti Creek in—
discharge........c..ccoveuieeann.... 232 Carson River basin, Nev.:

Farmers’ canal in— ’ discharge........coocoiiicnanenan. 858

Colorado River basin: Gardnerville, Nev.

AISChATEE .o ceeee i eeieeeeciaaaenn 231 Carson River (East Fork) near:
Farmington, N, Mex. deseription......c.oooooeeill

Animas River near: g}scﬁ‘“ge ------ thl -----
deseription ... ...oiiiiianai .. 191 ischarge, montnly
discharge........cooeeiiiiiannaaa. 192 gage heights
discharge, monthly . 195 ratmg: table
gageheights......................_. 193 Genoa Creek fn—

> Carson River basin, Nev.:
ratingtable.............. ... 194 QISCRATES « - < e eeeeeeeaeaeanns 358

San Juan River near: Gila City, Ariz.
deseription ... .. ... ... 180-181 Gila River near:
disebarge..................lL 181,228 Aeseription...o.voieieiiiiiiaaanas 204
discharge, monthly. .18 discharge ........ 205
gage heights. ... .. 182 discharge, monthly . 206
rating table............co.o.... ... 182-183 gage heights «ooveeiinniennianaaan.. 205




372 INDEX.
Gila River at and near— Page. | Grand River at and near— Page.

Cliff, N. Mex.: Glenwond Springs, Colo.:
deseription ..............0 oalll 198 deseription ....oooooiiiiiinaann 139-140
gage heights..._................... 198 discharge.....ooociiiiiiaiiinaia. 140

Gila City, Ariz.: discharge, monthly . 141
description 204 gage heights............. 140
discharge 205 rating table............ coiiiiiaials 141
discharge, mounthly ................ 206 Hot Sulphur Springs, Colo.:
gage heights. ...l 205 deseription .......o.oooiiiiiiiiaa.o. 135

San Carlos, Ariz.: discharge.........cooeennaon. 135
deseription ....ooociiiiiiiiiiiian 199 discharge, monthly 137
discharge ............ . 200-202 gage heights........... 136
discharge, mean daily . L. 203 rating table.........oioiiiiiaiiiiias 136
discharge, monthly ................ 204 Kremmling, Colo.:
gage heights .. ... ... ... 202 deseription .......oeiiiiiiiiiiiaL. 137

Glendale diteh in— discharge.......coceenunn feeeeanaan 138

Reno Valley, Nev.: discharge, monthly 139

discharge .......occiiieiiaianaaas 355-356 gage heights 138
Glenwood Springs, Colo. ratingtable. .. ...cooiiiiiiiiiiials 138

Grand River at: Palisades, Colo.:
deseription .........ooiiiiiiiaas 139-140 deseription . cooeiiiiiiaiiiieL 142
discharge.....c.coveiieiiniaennnnns 140 discharge.............. 142
discharge, monthly ................ 141 discharge, monthly.. 144
gageheights ....... ... . ... .. 140 gage heights......... .. 148
rating table ............ ..ol 141 rating table.....coooaiiniiiiiiiiis 143

Golconda, Nev. Woleott, Colo.:

Humboldt River near: diseharge.....cooiiiiiiiiiiiiiane. 228

deseription ...l 288-289 | Grand River (North Fork) near—

289 Grand Lake, Colo.:
291 deseription ...l 130-131
gageheights. ...l 290 AISChaTEe. . oot iie et eicae s 132
rating table ... 291 discharge, monthly.. 132
Goodknow and Harney ditch in— gage heights....... . 131
Antelope Valley, Cal.: rating table......ooooiiiiiiiiiaia. 132
. discharge.....o..o..oiioiiiiailn 359 | Great Basin drainage:
Government canal, northeastern (Ttah, Aeseription . .oooeeieieiniiieaaaaaas 232-236
below— miscellaneous measturements on rivers,

headgate: ditches, creeks, end canals... 355-365

discharge.........oooooeiiiiii... 232 | Great Salt Lake at—
Grand Lake, Colo. Saltair, Utah:

Grand Lake outlet near: Aeseription .. ..ovueiveeieaeannnn.. 276-277
deseription ... oiiiiiiiiiiann 132-133 gage heights ...l 277
discharge.......coooiiiiiiiil 133 | Green River at—
discharge, monthly 134 Greenriver, Wyo.:

. gage heights. 134 deseription
rating table .....coviiiiiiiiiiiiia.t 134 discharge............

Grand River (North Fork) near: discharge, monthly
deseription . ...l 130-181 gageheights ...l
discharge......oc.oooieiae. . 132 rating table ... ..ol
discharge, monthly ................ 132 Jensen, Utah:
gageheights............. ... .. 131 deseription ....oviieiiiiiiiiiaan. 56
rating table...... ...l 132 AiSCharge. . ..coovieeneniiaienann. 57

Grand Lake at— discharge, monthly ................ b8

East inlet: gage heights 57
discharge. . ...l 228 rating table ....... . 58

North inlet: ) Quray, Utah:
discharge.......occviiveeancnaaian 228 deseription ..oooviiiiiiiiiiiiiiaa. 59

North outlet: discharge....c..ocoomiiiieniaanoaan. 59
discharge.....coooovevnmiaieo.. 228 gage heights _................. ... 60

Grand Lake outlet near— Greenriver, Wyo.

Grand Lake, Colo.: Green River at:
deseription .. ... ... ... ... 132-133 deseription ... ...l 53
discharge.........cocviviieiaiiaaa 133 discharge. ......ocoevoeiiiaiaa.. b4
discharge, monthly 134 discharge, monthl" ................ 56
gageheights............. 134 gage heights. .. ........ .. ...l 54
rating table ....ccieeoiiiiiiiiioaa. 134 rating table .....ocoviiiniiiiciaaiaa, 55




Gullickson diteh in—
Antelope Valley, Cal.:

discharge.........ccovemviacunnn.

Gunnison, Utah.
San Pitch River near:

discharge, monthly
gage heights....................

rating table .....................

Sevier River near:
description .. ..

discharge. ... ..o....ccoiiiiiaa.
discharge, monthly .............

gage heights
rating table
Gunnison River at and near—
Cimarron, Colo.: .

deseription . .......oioiiiiiii.ll

discharge

discharge, monthly ..............
gageheights._....................
rating table ..... ... ... .......

Cory, Colo.:

deseription ..... ...

discharge......................
discharge, monthly
gage heights.
rating table .
Whitewater, Colo.:

deseription.......................
discharge.......c.co.coiiienn..
discharge, monthly ............
gage heights....................
rating tables .....................

Gunnison River (North Fork) near—
Hotchkiss, Colo.:

description ..............ooolLl.
discharge.... ...l
discharge, monthly ..............
gageheights....._................
rating table ....... ... ...........

Hades Creek in—
Duchesne River basin, Utah:

discharge.......................

Hamilton, Colo.
Marapos Creek at:

AiSChaTge..cvvnreeiaeiaieaeann..s

Williams River at:
description . ....
discharge........oceunenionnn.
discharge, monthly

gage heights......................
rating table ....... R,

Hardy ditch in—
Antelope Valley, Cal.:
discharge
Hayden, Colo.
Elkhead Creek at:

discharge.........cocviviieniaans

Heitmans Springs in—
Carson River basin, Nev.:

discharge........c.cocveiieaeaan.

378

INDEX.
Page. | Helper, Utah. Page.
Price River near:

.. 359 deseription .....oeeeeiaiiaaiaal 128-129
discharge........... 129
discharge, monthly 130

. 281 gageheights........................ 129

o2]1 rating table ............ ...l 130
og3 | Hemlock canal near—
282 Calexico, Cal.:
... 982 diseharge.....covoveiiiianaiiaann 39
gageheights. ... .. ... ... ... 40
Hesperus, Colo.
La Plata canal near:
... 980 discharge...............o.o.oiol 228
279 La Plata River at:
280 deseription ...l 195
discharge.......oooiveiiiiiiainnaos 196
gage heights........................ 196
Highland diteh in—
.. 157
157 Reno Valley, Nev.:

159 discharge..... et ietimeareccaeaas 3566

158 Hobart Mills, Cal.

158 Prosser Creek near:
description ee.. 318

. 159 discharge........... ... 318

160 discharge, monthly................. 320
161 gage heights....... ... ...l 319
160 rating table..._... ...l 319
161 | Hobble Creek near—
Springville, Utah:
o182 deseription ...eovieiiiiiiiiinaii. 268
163 diseharge....coovveieiiieneaiennnn. 268
164 discharge, monthly. .. 210
163 gage heights. ... ..o....aoiias 269
164 rating table...................L 269-270
Hogan diteh in—
Reno Valley, Nev.:
167-168 discharge................l aeenees 858

.. 16s | Holcomb diteh in—

.. 170 Reno Valley, Nev.:

. 169 discharge .. ...l 356

169-170 | Holt canal near—
Calexico, Cal.:
discharge. ..oooomeeiiiiiiiiniias 37
gage heights 38
Hot Spring Lake outlet near—

.. 363 Salt Lake City, Utah:

discharge......cooomvimiiiininaae. 352
Hot Sualphur 8prings, Colo.

.. 998 Grand River at:

description ... ...l 135

. 80-81 discharge ......... craeaea 135

81 discharge, monthly................. 137

82 gageheights. ... 136

) rating table ... 136
2 Williams Fork near:

o deseription......ocoiiiiiiiiiiiann 146-147
discharge. . cocieiioiiiniaiiianans 147
discharge, monthly ................ 148

859 gage heights........co.oooiiiiai, 147
rating table. ... ..oooiiiiiiiiiiiaas 147
Hotehkiss, Colo.

- 228 Gunnison River, (North Fork) near:
deseription .....coccoeiiiilL 167-168
discharge.....c..ccovveiiirnnnnnnnnan 168

.. 3b8 discharge, monthly................. 170
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Hotchkiss, Colo.——Continueﬁ.
Gunnison River (North Fork) near:

Page.

gage heights.............ocooio..l. 169
rating table 169-170
Humboldt River at and near—
Golconda, Nev.:
deseription ..........._. ceeeeso... 288-289
discharge. .......ccoemiviuineaannnc. 289
discharge, monthly ................ 201
gageheights..... ... ... ... .. ... 290
rating table © ... ... ... ... ... 291
Oreana, Nev.:
description ... 202
discharge 292
discharge, monthly................. 294
gageheights...................... .. 293
rating table.............. ..o 293
Palisade, Nev.:
description .........ooiiiioiaiia.. 286
286
288
gageheights. ... ... .. ...l 287
ratingtable.. ... ... ... ... ..l 287
Humboldt River (North Fork) near—
Elburz, Nev.:
deseription ...l 283
discharge......... coiiiiniaennanns 284
discharge, monthly................. 285
gage heights. . 284
ratingtable. ... ... ... .ol 285
Humboldt River (South Fork) near—
Elko, Nev.:
description ... ...l 294
discharge..........oooiiiiiiiiiiian. 295
discharge, monthly................. 296
gageheights. ...l 295
ratingtable... ... . ... ............ 206
Hunt Creek at—
Yampa, Colo.:
discharge........cooocveiann. heeenas 228
Hunter Creek ditch in—
Reno Valley, Nev,:
discharge... 367
Hyrum, Utah:
Blacksmith Fork near:
deseription ......oooooiiiiiiiianie 249
© discharge.. ...l 249
discharge, monthly ................ 251
gageheights.,................. 250
rating table ................oollL .- 260
Blacksmith Fork power-plant race near:
deseription coo.oeeiniiiiiiiiis 251
AiSCharge. . ..ccieeiiiiiiiiciaaaans 252
discharge, monthly ................ 253
gageheights.......... .......... 252
ratingtable. ... ... ...l 253
1.
Imperial canal at and near—
Bests’ camp, Mexico:
discharge.........o.oooiiiiltn PPN 231

Imperial canal (main) near--
Calexico, Cal.:

INDEX.

Tmperial canal at—
California-Mexico boundary line:

deseription ..o o.oio..n 33
discharge (old gaging station) 34
gageheights.......... ... ... 35
heading in Mexico:
discharge (new gaging station) .... 36
junction with Carter River, Mexico:
discharge.....covovemaeianoacaian. 231
Imperial Valley canals:
Aeseription .. oooiciiiiii i 36-47
Independence Creek below—
Independence Lake, Cal.:
description ........ S 315
discharge.........c...... 315
discharge, monthly ... 317
gage heights........... . 816
rating table ... ...l iiiiienn. 317
Independence Lake, Cal:
Independence Creek below:
deseription ......o.oiiiiiiiiiiiiial 316
discharge......couveeiiiinimieaeana. 315
discharge, monthly ... 317
gage heights........... . 318
rating table ... ..ot 317
Indian Creek in—
Duchesne River basin, Utah:
discharge.......... Ceeesrtsanacnnnns 363
Indian ditch. See Frey ditet .
Ives ditch at—
Yuma, Ariz.:
seepage 1088 .....eeunienn PR ... b3
J.
Jacks Valley in—
Carson River basin, Nev.:
discharge...........coeueenaan PN 358
James Canyon in—
Carson River basin, Nev.:
discharge........ heeecncaaracannan . 858
Jensen, Utah:
Green River at:
description’ 56
discharge.......cccooeeniannn 57
discharge, monthly ... 58
gage heights 57
rating table..................... PO b8
Jordan River, Gtah—
above Little Cottonwood Creek:
discharge. ... ..oooviiiiianiainan 362
at Salt Lake City:
discharge.......ooveaiiiiiiiiian 362
near sewer farm;
diseharge.......cooviiiiiininnniaa. 362
near Lehi:
description ..........
discharge..............
discharge, monthiy
gageheights ......... ...l
rating table...... ...l
Jordan River and canals systems, Utah:
discharge of, in acre-feet............... 2568
Jordan River basin, Utah:
miscellaneons measurements in........ 362



INDEX. 375
K. Page. | Lake Fork (East Fork), 8 miles above—  Page.
Katz ditch in— forks, Utah:
Reno Valley, Nev.: deseription ..cooeieiiaiiiiiaieaaas 125-126
discharge.........c.ccccenaan.. ceeess 358 discharge............. P 126
Kings Canyon in— Lake Fork (West Fork), 10 mjles above—
Carson River basin, Nev.: forks, Utah:

AiSCharge..ooveeir i 358 deseription . ooociaiiiiiiiiiaaeaa 124-125
Kingsbury Creek in— AiSeharge. . ccveeenne e aiiiaaanns 125
Carson River basin, Nev.: Lake Shore, Utah: :

discharge....c.covviieiniicnnnnne 3568 Lake Shore canal at:
Kokomo, ‘C°1°~ discharge........... e 360
Tenmile Creek near: Spanish Fork River near:
deseription ...................l 153-154 AeSCTIPtON <o e e eeneeeeaananenn, 274
discharge............oooeeniieinenn 154 QSChATEE . vvneneanecnincaiinans 275
discharge, monthly ................ 156 discharge, monthly ................ 276
gage heights. .. .............. .. ... 155 gage heights ... veereoenecanann.. 275
l‘ilting table ...l 156-156 rAting table - oo oeeoeeeeeennn-. 276
Kreglmhng,.(}o}o. Lake ghore canal at—
rand River near:
deseription ................. — 187 Lake Shore, Utah:
disCharge. . cocveeiieiaiecnennaanns 360
QHSCDATER. - oeoeereeeineennnnns 138 it .
discharge, monthly ................ 139 | Lake Winnemucca inlet near—
gageheights. ....................... 138 Wadsworth, Nev.:
rating table ........ e 138 deseriptionr.........ooveiiiiiiaiail, 309
Muddy River near: discharge...........coooviiiveanna. 310
Aeseription ....voii i, 150 discharge, monthly ................ 311
diseharge........oooiiiiiiinnii.a., 151 gageheights ....................... 310
page heights............c..oeuie... 151 rating table ...l 311
Blue River near; Laketown, Idaho:
deseription .....cocviieniiiienian.. 151-152 Laketown Creek (weir), Nos. 7-9, near:
diseharge.....cooeeiieeieiiennnnnn. 152 discharge........ocooeieeninennnn. 361
discharge, monthly ................ 153 Spring Creek at:
gage heights........................ 152 AisCharge. .c..ovveneerennaacnnnnns 361
rating table ... 158 | Laketown Creek (weir), Nos, 7-9, near—
Laketown, Idaho:
L. AiSCharge. . coovverereanenecainnaans 361
La l;;i?p::;alc%‘;gr-_ Laselle ranch at—
HSCRATEE. - veeenereeereeerenrnes 228 Yuma, Ariz.:
La Plata River at— _ duty of water ....ooeeiiiiiiiiennna. 50
Hesperus, Colo.: Lehi, Utah:
description . ...coieeveiiiinan.. . 19 Jordan River near:
diseharge.......c......... RO 196 description...........coooeienen. 255-256
gageheights........................ 196 disCharge...........ocoeevennnnnes 256
Lake Creek, northeastern Utah, below— discharge, monthly ................ 268
junetion: gageheights....... ... .. ...l 257
diSChATge. covvnviveeaaeeennnn, 232 rating table ..........ooiiannn. 258
Lake Creek (West Fork) at— Lewers Creek in—
mouth: Truckee River basih, Nev.:
discharge.........cooceveianannn.. 232 discharge... 359
Lake ditch in— Little Antelope Creek in—
Reno Valley, Nev.: Antelope Valley, Cal.:
discharge...........oooooiiiinie. 356 QUSCRAZE. .- evetemeenemaanaenrennnn 359
Lak;fg;g;:e’g:zs&?&e; Little Cottonwood Creek, Utah:
Jordan River above:
discharge.......ooooiimiiiiiinanaa. 363 discharge 362
Lake Fork (East Fork) in—- | TUUESErorossemmsasmmmasssanenness
Duchesne River basiu, Utah: Little Red Creek in—
AISChATZE. - eteeiiniiieaneaannns 363 Duchesne River basin, Utah:
Lake Fork below— discharge.......cccovveeenn... ceeen. 364
. forks, Utah: Little Snake River near—
deseription........... R, 126 Maybell, Colo.:
diseharge.......cooovieeiiiiiniaii. 126 deseription .....ooeeoiiiiiiiaiiana.. 85
Lake Fork near— discharge 85
mouth, Utah: discharge, monthly ........cc..euun 86
deseription..........o..oiiiil 127 gageheights...................o.oll 86
discharge....ccveeeceericennenuanas 127 rating table ......oooiiiiiiiaiiiaalt 86




376 INDEX,
Little Truckee River near— Page. | Malheur Lake at— Page.
Pine Station, Cal.: The Narrows. Oreg.:
deseription ..ooeoeiiiiiaiiiaaaiaa 312 deseription ... cverneneseene. 344-345
discharge............... 313 gage heights......cocoaiiaiiaiiaas 345
discharge, monthly .... - 314 | Marapos Creek at—
gageheights..............ooilll 313 Hamilton, Colo.:
rating table ...l 314 discharge.......... ereeeeeanan .. 228
Logan, Utah. .
Logan, Hyde Park, and Smithfield M‘“]‘;;“feogegl.flﬁ‘?ar_
canal at: ’ -
. w1 icharge. o T
gage .helghts """""""""""" 248 discharge, monthly ................ 1056
Logan River near: R gage helghts. . .oovvinrreennaannnn.s 104
deseription ......ooooveiiiiiiiiiaas 246 TALNG ADIE «enmoeeeoeeeenennnn 104
discharge............. 246 -
discharge, monthly 248 | Maybell, Colo.
gage heights 248 Little Sngkej River near:
rating table 247 description . 85
Logan, Hyde Park, and Smithfield canal discharge............ 8
at— discharge, monthly ................ 86
Logan, Utah: gag.e heights. ...coovniiineieninnae. 86
discharge. ............ 361 i rating table o..oooiiiie 86
gage heights 28 Yampa R}ver near:
) description ... 75
Logan River near— discharge........ccooiiiiiiiaaiiann 75
Logan, Utah: discharge monthly ............. . T
dfescrxpnon ......................... gage heights 7%
discharge. ............ rating table 77
discharge, monthly K .
gage heights -.o............ Mayberry ditch in—

rating table ....... ... ...l
Lost and Mill Canyon in—
Antelope Valley, Cal.:
discharge.....coveviciniiinniinnnas 359
Lost Creek near—
Croydon, Utah:

discharge..... ... il 364
junetion with Weber River:
discharge......ccoeeaeiiiaiiiann. 364
Ludy canal, Ariz., at—
head:
discharge..........coeoiiaaaaan. 230-231
M.
MecCoy, Colo.
Rock Creek at: -
discharge......coiiiiiiiniaiinnnn. 228
McDowell, Ariz,
Salt River at:
deseription -......oo.oiiaun P, 215-216
diseharge....oooooeoiiiieiiaiaan. 216-218
discharge, mean daily.............. 220
discharge, monthly................. 221
gage heights.................... ... 219
Verde River at:
description «..oeeniiiiiiiiiiaaL, 222-223
discharge . . 223-226
dischargé, mean daily .............. 227
discharge, monthly................. 227
gageheights................... Ll 226
Malad River at—
Riverside, Utah:
discharge........coviiiiiiaeinann. 364
Malad River basin, Utah:
miscellaneous measurements. .......... 364

Reno Valley, Nev.: '
discharge.......cooiviiiiienannnas 357
Mayberry & Carr ditch in—
Reno Valley, Nev.:
discharge....c.ocoveiveimncanananns 3567
Meeker, Colo.
White River near:

description ... 97
discharge.......c.ooimiiaiinniaa... 97
discharge, monthly ................ 99
gage heights 98
rating table .. 98
Merrill ditch in—
Reno Valley, Nev.:
discharge.....ccccveeevinenneiennn. 356
Merrillvilte, Cal,
Willow Creek at:
deseription ......oooiiiiiiiiilt 342
discharge ........cocoiiiiiiiiiiaia. 342
discharge, monthly . 34
gage heights. . 343
rating table ... ... ...l 343
Milk Creek at and near—
Axial, Colo.:
deseription ce.evenecneao... PO, 83
discharge........ ceeene . 83
discharge, monthly ................ 86
gage heights.......... eeeneenaeae 84
ratingtable.. .. ...ocioioiiiiiaiL.. 84
Mill Creek in—
Jordan River basin, Utah:
discharge.. 362
Mitchell & Carmac ditch in—
Reno Valley, Nev.:
discharge........cooevvieennnenn he.. 856



INDEX. 377
Moapa, Nev. Page. | North Eden Creek No. 11 at— Page.
Muddy River near: North Eden, Idaho:
196 discharge. . ...... ..cociciiiiiaon. 361
197 | North Truckee irrigation ditch in—
197 Reno Valley, Nev.:
Monfrena Spring in— - AISCRATZE. o oiiemariieiiii e 356
Carson River basin, Nev.:
discharge..........oooiiiiiiiii. 358 0.
Montrose, Colo. .,
Uncompahgre River at: Oakley, Utal?. )
deseription ..ol 175 Weper Rl.v er near: -
oo - description .. ...l 253-254
discharge 175 254
discharge, mounthly ................ 177 54
gage heights 176 . . @
ratingtable..........ooeooeoe.o... 176 | OphirCreek in—
Motts Creek in— Truckee River basin, Nev.:
Carson River basin, Nev.: discharge...............ooooooo 859
discharge 358 | Oreana, Nev.
Mud Creek in— Humboldt River near:
Strawberry Valley, Utah: description .....oooiiiiiiiiiiial 292
AISCRATZE. . eeen e 363 discharge. .cooeeveiinniieaiaaeaaa... 292
Muddy River near— discharge, monthly................. 294
Kremmling, Colo.: gage heights............. 208
deseription ... ...ooieeiiiiiaan., 150 rating table ............. 293
LT TG i 151 | Orr ditch in—
gage heights. _..............oco. 151 Reno Valley, Nev.:
Moapa, Nev.: discharge......o.ooioiiiiiiiiis 356
description ...l 196 | Ouray, Utah.
discharge.......cooviviiiiaiio. 197 Green River at:
gageheights................... ... 197 description ....... .......... PR 59
Musgrove Creek in— discharge.. 59
Truckee River basin, Nev.: gage heights 60
discharge.....ocovioiiiiiiiinnnnaas 359 White River near:
Myton, Utah. deseription ... .. ...l 102
Duchesne River near: discharge.. 102
deseription 113 gage heights 102
discharge........... 113 | Ouray School, Utah,
discharge, monthly ... .. ........ 115 Uinta River at:
gage heights........................ 114 deseription coeeoieiiiiiaiiiaai, 109
rating table ...... ... . ........ 115 AiSCharge....oooeeecacnnnn- 110
N discharge, monthly 111
. \ gage heights............... 110
- Nevada-California State line: P P 111
Truckee River at: N
description 304 Ovid, Idaho.
304 Ovid f)reek No. 1 at:
discharge, monthly .. 306 AISChATEE oo 861
gage heights 305 | Ovid Creek No. 1 at—
rating table 306 Ovid, Idaho:
New River at— discharge..,...ocevivninnnnnnnnnn.., 361

Brawley, Cal.: \

AiSChAIEe. . eeeeeeeeaannnaanannnns 229-230 b,

Calexico, Cal.: . . )
QISCRATEE <+ e neeeeeeemaenaaannes agn Padrone River diversion at— -

New Survey canal in— Bests: camp, Mexico:

Utah Lake basin, Utah: diseharge..........ooooiiiiiinnns 232

discharge. ........... eeteeaeaiann 360 | Palisade, Ney.
Newfork, Colo. Humboldt River at:

Boulder Creek near: description .. 286
AESCTIPtON oo eoereene e 67-68 discharge.................... 286
discharge. .......... P 68 discharge, monthly ... ......... 1288
discharge, monthly. 69 gage heights........ ... ... ... 287
gage heights...... R 68 ratingtable..... ..ol 287
ratingtable........ ... ... 69 Pine Creek near:

North Eden, Idaho: deseription ........ooiiiiiiiiaa 297

North Eden Creek No. 11 at: discharge.......ooovimiiniiiiiiana. 297
discharge.. ... ...ccooeiaiiaiiiaann. 361 gage heights. .. ... ... ... ... 298



378 INDEX.
Palisades, Colo. Page. | Pole Creek at—Continued. Page.

Grand River near: Fayette, Wyo.:
deseription .....coiiiiiiiiiiiaiianas 142 gage heights. ...t 64
discharge.....c.c...c..... [ 142 rating table 64
discharge, monthly.._.............. 144 | Pole Creek, northeastern Utal, above—
gage heights. ... ... ....... 143 mouth:
ratingtable.... .. ... ..ol 143 discharge...... Ceeteceeaitesraaaees 232

Palmer Creek in— Preston, Idaho.

Carson River basin, Nev.: Bear River near:

discharge......ccovivunninnanne. ... 858 deseription ....ocoevviiiieeninnaans 241
Paris, Idaho. AiSCharge. . coevvriiiiiiiaciaeeeaann 241

Paris Creek No. 2 at: discharge, monthly................. 243

Aischarge. .. cooveeeveeenncacnnn.. 361-362 gage heighte 242
Pa'is Creek No. 2 at— PRENG tADIE. coer e e aaananns 242

Paris, Idaho: Price River near—
Aischarge..ocoeeiciraciininanan. 361-362 Helper, Utah: .

Parks Creek in— AeSCIipON .. vneeneseeanarnennnns 128-129

Carson River basin, Nev.: discharge....c.cceeeiinnnnninnnnns 129
discharge. ... ..ol 358 discharge, monthly. 130

Parleys Creek (North and South branches) gage heights. _......... eeeeaaeaan 129
in— rating table .......oiiiviiiiann.. ... 130

Jordan River basin, Utah: Prosser Creek near—
AiSChArge...cvcveeeiiraiiiiiiaiaannn 362 Hobart Mills, Cal.:

Payson, Utah. deseription ....oooiiiaiiaaiat ceren. 318

Peteetneet Creek at: discharge 318
discharge..........c.oiiniiaiaian.s 360 discharge, monthly ............. ... 320

Payson slough in— gageheights......... ...l 319

Utah Lake basin: rating table ...... ...l 319
-AISChaTge. . i ieaaas 360 | Provo, Utah.

Petectneet Creek— Provo River (at mouth of canyon) near:

at Payson, Utah: deseription ......... Meneeeanaranen 261-262
discharge. ..o...voiiviirericicnnn.. 360 discharge. .coooverinvimcennnaana. 262

in Utah Lake basin: discharge, monthly : 264
Aischarge. ...ocoiiinieciaainanraennn 360 gage heights 263

Pine Creek near— rating table 263

Palisade, Nev.: Provo River (at San Pedvo, Los Angeles
description.... ...l 297 and Salt Lake Failroad bridge)
discharge. ...c.coceieiiiiiiianeanann 297 near:
gageheights................oool. 298 deseription .....oiieiiiiiiiieiiiiia 265

Pinedale, Wyo.: discharge 265
description ... ...l 60-61 discharge, monthly ................ 267
AET 7F:) v~ S, 61 gageheights...............oiiiilll 266
discharge, monthly . 62 | rating table .....cooiieeiieianaaas 266-267
gage heights............ 61 Tanner's race at:
rating table ... ... .. ..olilall 62 " AiSChBrge.......ch ciiiiiiiiaeianans 360

Pine Station, Cal. Telluride Power Company’s flume near:

Little Truckee River near: discharge, monthly ................ 264

. deseription 312 West Union canal near:
discharge 313 discharge...... eveenvaaia s 760
discharge, monthly 814 | Provo Bench canal in— .
gage heights 313 Utah Lake basin, Utal :
ratingtable.. .. ... .ooiiiil. 314 discharge.....ccoovvuenns cereevenns. 360
Pinedale, Wyo. Provo River, Utah—

Pine Creek near: at mouth of canyon near Provo, Utah:
deseription . ....o..iiiieeiiiiaaaas 60-61 deseription...cooveiiaiiiiieiai, 261-262
discharge.._...... ; 61 d}scharge ........ . 262
discharge, monthly .62 discharge, monthly . -2

s gage heighis..... . 263
gage heights..... . 61 :
rating table...c.o.cooviiaiaal, cee. B2 rating table ....ooooninnennies 263 .
" at San Pedro, Los Angelesand Salf Lake
Pioneer diteh in— RailroadbridgenearProvo,Utah:

Reno Valley, Nev.: deseription’. ..o meecieiacranenanns 266

discharge.......cococeiiiiiiannn.. 856-857 discharge............ . 265
Pole Creek at— discharge, monthly \. . 267

Fayette, Wyo.: gage heights......... ceeeee. 266

deseription ...l 62-63 rating table ........c..... ceveen. 266-267
63 in Utah Lake basin:
65 QIBChArEe..venrercrcrereneiesaannn.. 360




.

INDEX.
R. Page. | St.Charles Creek No.4 at— Page.
Rangely, Colo. St. Charles, Idaho:

White River near: discharge.....c..ceeenveanns comnnend . 362
deseription .....o..oiiiiiiiiiiiaios 99 | Salem canal in—
discharge.......... 100 Utah Lake basin, Utah:
discharge, monthly . 101 AiSCharge. . ccvvneeeeiciearnnnnnnnes 360
gage heights 100 | Salem pond at— -
rating table 101 Salem, Utah:

Red Creek, Utah— iSCHATER ¢ e enemeneanennnn eraenaan 360
above narrows: Salmon ditch in—
description ... ... ooiiiall. 127-128 Antelope Valley, Cal.:
discharge.......o...ccoiiiiannaiins 128 discharge.....ccoovivemiiiianinennns 359
in Duchesne River basin, Utah: salt Lake City, Utah,
discharge............... P 363 Hot Spring Lake outlet near:
Reno Valley, Nev. discharge......coccicnieienanananann 362
miscellaneous measurements of ditches Jordan River at:
) « PR eeeeenanan 355-358 discharge..........cccciiene eenenan 362
Riley, Oreg. Salt River at—

Silver Creek near: McDowell, Ariz.:

352 deseription ....o.ooeoiiieanas reee. 215-216

353 216-218

354 ;  discharge, mean daily.............. 220

353 discharge, monthly ........ccoenen. 221

354 gage heights..........coooiiiiiin 219
Riverside, Utah. Roosevelt, Ariz.:

Malad River at: description ... ...ooiiiiiiiiiinaas 212
discharge. ..ooeeveeneecraeeannnn... 364 discharge..........oooovianiiian. 212-213

Rock Creek, Colo., atm— discharge, mean daily.............. 214
McCoy, Colo.: discharge, monthly ................ 214
AHSCHATEC . e e e e e, 208 | - gage heights................ reveea.. 213
Rock Creek, Utah— , Saltair, Utah. .
at Duchesne River, Utah: . Greaf Sal,t Lake at:
discharge 263 descnpt.ion ceeaaan

in Duchesne River basin, Utah: gage h@ghts
SCRATEE . enneneneeennennennas g64 | San Carlos, Ariz.

10 miles above mouth: ) Gﬂadf:::fi;) :ito:n 19
deseription ........oicceeeen... vee -1 ) ToTTrmeTTmammanemamness
djschali'ge .................... .119 123 d?scharge """ i -+ 200-202
gage heights.................o ... 120 d}scharge, meas dafly. seee 28

Rockwood, Cal N discharge, monthly . O U
T . gage heights ... 202

Alamo channel at: S H )

discharge.......coocoveiiiiiaiiias 229-230 8an Francisco River ab—
. Alma, N. Mex.:
Roosevelt,' Ariz, description

Balt Rlve_r a,'t: discharge..........
description digcharge, mean daily.
discharge - discharge, monthly 208
discharge, mean daily . gageheights........coooeiiiiiiiot 207
discharge,monthly................. .
gage heights. ...................... San Juan River near—

Tonto Creek at: Farmingifon‘. N. Mex.:
deseription ...l 221 df:scmptmn """""""""""" 180-181
gage heights................. ... 222 discharge............ - 181,228

. discharge, monthly . . 183
Rose flume n— gage heights....................... 182

Colorado River basin (at Rose ranch): TOHNG A1 - eeneeeeeeeonnenss 182-183

discharge.....ccooenieaciana.. . 231 N X
Rose ranch at— San Pedro River at'—

Yuma, Ariz.: Chaldij:‘f:ir;,tix;‘x:z.: -

duty Of AT ..oooooaneenee 5t discharge.............. . 209-210
S, discharge, mean daily. .21
St. Charles, Idaho. discharge, monthly ................ 211
St. Charles Creek No. 4 at: gage heights..........oooeniinine 210
discharge......coovoiimiiienniiann.. 362 | gan Pitch River near—
St. Charles Creek (North Branch) in— Gunnison, Utah:
Bear River basin: description 281
361 discharge 281

discharge......ooocimeicaeianaoon
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Sand Pitch River near—Continued. Page. | Silvies River near— Page

Gunnison, Utah: Burns, Oreg.:
discharge, monthly ................ 283 deseription ... .oooooiiiiiiiiis 348-349
gage heights. ... ... .. ... 282 discharge.......ocoecimninnamaaannn. 349
rating table ... .. ... . .........C 282 discharge, monthly .............._. 351

Santaquin, Utah. gage heights. ... 350

Santaquin Creek at: rating table ......ooioiiiiiiiiiiaas .351
AUSCRATEE. et o e eaaaaanns 360 Silvies, Oreg.:

Santaquin Creek at— deseription ..........o.ceio.. 346346

Santaquin, Utah: discharge...........ooooiiiiiiiinnenn 36
AISCRATZE . - oo e 360 discharge, monthly ................ 348

Scossa Creek in— gage heights...... ... ... ... ... 347

Carson River basin, Nev.: rating table ... .. ... ...... 347-348
AiSChATEe. o ve e 358 | Simmongs Creek in—

Scott ranch ditch in— Truckee River basin, Nev.:

Reno Valley, Nev.: discharge........coooooiiiiiiiiiian 359
discharge.........oocoiivivoiai. 357 | Soda Creek at—

Seepage investigations near Yuma, Ariz... 18 Steamboat, Colo.:
Sessions ditch in— discharge......cooveivivninianan.. 228

Reno Valley, Nev.: Steamboat Springs, Colo.:
discharge. .. ... ... cooiiiiiiiiinaan. 357 discharge........ . ...l 228

Sevier Bridge, Utah. Spanish Fork, Utah.

Sevier River at: canal at:

diseharge..........cooeeiioeo. 364 QISChATZE. . o veeemiiaeinanennn, 360
Sevier River at and near— mill race at:

Gunnison, Utah: AISCRATEE . oo meaeeeiaaeeneanans 360
description .. ............oolllll 277-278 Spanish Fork near:
discharge...................oo.. 278 deseription ..o.ceeeereini i 271
discharge, monthly ................ 280 discharge 271
gage heights......... 279 discharge, monthly................. 273
rating table 280 gage heights. .........oooeeiii.. 272

Sevier Bridge, Utah: rating table..............o.o... .. 272.073

) d.ischarg?. .......................... 364 Spanish Fork near—

Sevxer. River basin, Utah: ) TLake Shore, Utah:
r!nscellanem_ls measurementsin ....... 364 AESCTIPHON « < e e e a74
Sheridan Cregk n— AISCHATEE. - oo eeeeeeeaaeeeaenns 275
Carson River basin, Nev.: discharge, monthly........._._..... 276
] dxschafge ........................... 358 gage heights 275
Shields Creek in— rating table.... 276

Antelope Valley, Cal.: Spanish Fork, Utah:
digcharge.......ooooneiineiiaiinis 359 Aeseription .....eoviiiceaaiian..

Sidney, Colo. discharge....c...oocvininiaaas
Walton Creek at: discharge, monthly.............
) dlsehtxrge ........................... 228 gage heights.................. B
Sierra Creek in— rating table.. ..........oooooonen. 2
Cars;:cl;:;egz basin, Nev.: 55 Spring Branch in—
Silver Creek near—. T Strawberry Valley, Utab:
A discharge......... feerretea—a- 363

Riley, Orfag. Spring Branch (tributary North Fork Du-
dflxemptlon ......................... 352 chesne) in—
d§scharge """""""""""""""" 358 Duchesne River basin:
discharge, monthly ................ 354 A

S . discharge. .. ...ooooiieiiiiiiaann. 363
gage heights 353 )
rating table 354 | Spring Creek at—

Silverlake, Oreg.: Lake%own. Idaho:

description .. ... ...l 344 AisCRATge. .. ovrovinnieiiie e 361
Silverlake, Oreg. Steamboat, Colo.:

Silver Creek near: discharge........oovaeiieniiiiiannn 228

deseription ........oviiiieieieia.. 344 Steamboat Springs, Colo :
silvies, Oreg. discharge........oovevenaiiiinnnn 228

Silvies River near: Spring Lake, Utah,
deseription .......ocoiiviiiiiiaan. 345-346 Spring Lake at:
discharge . 346 discharge....c.coiiiimiaaiiiiiaaa.. 360
discharge, monthly ................ 348 | Spring Lake at—
gage heights Spring Lake, Utah:
rating table AisCharge. cooovveeeeiiaei .. 360




INDEX. 381

Sprimgrille, Utah. Page. | Susan River near— Page.
Heabble Creek near: Susanville, Cal.:

deseription ............... veanes 268 deseription . . 330-340

discharge........... discharge ....... . ... 340

discharge, monthly. discharge, monthly .............. 341-342

: gage heights........ .. gage heights..........co...oooooe 340

ratingtable... ...l rating table..... ..o 341

Standish, Cal.
Willow Creek at:

discharge....covieiiiiiiiiiainnnen. 365
Steamboat, Colo.
Soda Creek at:
discharge........o..o.oiiieait 228
Spring Creek at:
discharge.........oooioiiiiiiiiia 228
Walton Creek at: '
QiSChATZe. .o\ eeeeereneaneennnnnns 208
Steamboat Creek in—
Truckee River basin, Nev.:
discharge. ... ....oociiiiiiiiiiia 359
Steamboat ditch in—
Reno Valley, Nev.:
Qischarge..........ccovviiiinonca.e. 357
Steamboat Springs, Colo.
Soda Creek at:
diseharge.....ocuieeiiiinniaonia. 228
Spring Creek at:
discharge...............cooeii. 228
Yampa River at:
deseription ........ooo.oiiiii. 70
discharge..........oooiiiiiiiiiaa. 70
discharge, monthly ................ 72
gageheights ....................... 71
rating table ... ...ll. 71
Stephen’s slough at—
Dingle, Idaho:
discharge...............oooiooiaa 361
Strawberry River, Utah—
at Starvation:
discharge.....cocveiiuiiieniaanannes 363
in Duchesne River basin, Utah:
discharge........covvveiioceacnan.. 363

in Strawberry Valley, Utah:
description ...
discharge
discharge, monthly ................

near Red Creek:
diseharge....ccveereviineiioanannan

Strawberry Valley, Utah.

Bryants Fork in:
discharge ...

Indian Creek in:
diseharge...............coioiill

Mud Creek in:
AiSCharge. .o ivce i iaceracianaan

Spring Branch in:

Strawberry River in:
description .
discharge. . ...
discharge, monthly

Trout Creek in:

discharge. ....ocoeiimiiiieiaaaan.. 363
Sullivan diteh in—
Reno Valley, Nev.:
discharge....ocoiceniiaiaanata. 357

Susanville, Cal.
Susan River near:
deseription «.....o.ceiiiiiiiiiial
AiSCharge .. ocoorviieiiiin i
discharge, monthly
gage heights..
rating table ... ...iiiiiiiiiaiians
Willow Creek at:
discharge
Swager ditch in—
Antelope Valley, Cal.:
discharge . ....coovovimmenninaianao.
Swan Creek No. 6 at—
Fishhaven, Idaho:

359

361

Tahoe, Cal.

Truckee River at:
307
307
309
308
308

gageheights.... ...l
rating table............. [
Tanner’s race at—

Provo, Utah:
diseharge. ..o.oveveeniiioniiinnnns
Tawanta Creek in—
Duchesne River basin, Utah:

364
Taylor diteh in—
Antelope Valley, Cal.:
discharge...coooiviieaiiai it
Taylorsville roller mill flume opposite—
Little Cottonwood Creek, Utah:

359

Telluride Power Company's fitme near—
Provo, Utah:
discharge,monthly.................
Tenmile Creek near—
Kokomo, Colo.:
deseription ..ol
discharge............
discharge, monthly
gage heights.......................
ratingtable... ... . ... ...l
Terry diteh in—
Antelope Valley, Cal.:
discharge. .. .cociiiiiiioiiiiiieann
The Narrows, Oregon:
Malheur Lake at:

deseription
gageheights..... ...l 345
Tonto Creek at—
Roosevelt, Ariz.:
description........ 221
gage heights 222
Troublesome, Colo.
Troublesome River at:
¢« deseription .....cevveeieiiniiiine... 148
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Troublesome, Colo.—Continued. Page. | Uinta River at—Continued. Page.

Troublesome River at: Ouray School, Utah:

Aischarge. . .ooovee it 149 deseription ....coooviiiiiininn.... 109
discharge, monthly .. 150 discharge 110
gage heights 149 discharge, monthly 111
rating table 149 gageheights.........coiiiiinnannas 110
Troublesome River at— rating table .........ociiiaiiiaiaa, 111

Troublesome, Colo.: Whiterocks, Utah
deseription .. .. ... .o.............. 148 description................ Sreemeecs 105
QUSCRATEC. oo 149 discharge...............ccooevennn 106
discharge, monthly ....._........_. 150 | Uncompahgre River at and near—
gage heights 149 Colona, Colo.:
rating table 149 description ...l 171-172

Trout Creek in— discharge........cooooioiiiiiiiiia. 172

Duchesne River basin, Utah: discharge, monthly ................ 174

AiSCharge. ...oo.oceeeeeeian.... 363 gage heights....................... 178
Pruckee, Cal. rating table ...l 173-174

Donner Creek near: Delta, 0010':.

QSCTAPLON « oo 390 dfescriptlon ....................... 177-178

dischatge. ........... C sm d}scharge ........................... 178

discharge, monthly T am dlsehatge, monthly ................ 180

gage heights. ... oo 391 gage heights............ooiiiil. 179

rating table ................ 392 rating table ....... ... . ...l 179-180
"""""""" = Montrose, Colo.:

Truckee River at and near— AeSCHIPHOR -« ve e eeaeneans 175

Nevada-California State line: AISCRATEE <o oeeetteeeeeeaneenns, 175
deseription ... 304 discharge, monthly 177
discharge........cccoooiiiiiiiil, 304 gage heights................... 176
discharge, monthly -- 306 rating table ..oc.e.ooeiooieuiaennn.. 176
gageheights. ... 305 | (4ah, northeastern:
rating table ... 306 miscellaneous measuremsnts of creeks

Tahoe, C‘?l':. and canalsin................... 232
deseription ... ...l 307
discharge............. 307 | Utah Lake, Utah:
discharge, mhonthly 309 measured streams flowing into:
gage heights. . 308 discharge.....c.coceviieeinnan.. ... 360
rating table ....._.................. 308 discharge, monthly 361

Vista, Nev.; Utah Lake basin:
description ....... ... .o........ 301 miscellaneous measurements ........ 360-861
discharge
discharge, monthly. 303 V.
gage heights ; 302 | Verde River at—
rating table. ........ooooio... 303 MeDowell, Ariz.:

Wadsworth, Nev.: description .
deseription ...l 298-299 discharge.......c.o..oooomennnns 223-226
discharge................ocooeeio.. 299 discharge, mean daily - 227
discharge, monthly. 300 discharge, monthly ................ 227
gage heights 299 gage heights....... ... ..oolllll 226
ratingtable........ ...l 300 | Vernal, Utah.

Truckee River basin, Nev, Ashley Creek near:
miscellaneous measurements of creek. deseription ............cooiin U 87
I 359 discharge 87
Trull, Colo. discharge, monthly ......... 89

Elk River near: gageheights. ................. ... 88
deseription <.l - 78 rating table.......... ...l 88
AiSChATEe. ce et 78 Ashtey Creek (Dry Fork) near:
discharge, monthly................. 80 deseription ............ ool 89-90
gage heights. ... 79 discharge, mean daijly.............. 91
rating table. .. 79 discharge, monthly ................ 91

U. Vista, Nev.
Uinta River at— Truckee River at: ,

Fort Duchesne, Utah: . description........oooeiiiiiiiiiins 301
deseription ... .. ..oo..oil.l 106 diseharge. . ...cooimemiiiiiiiiannn 301-302
discharge.......coeeenieenenanen.. 107 Truckee River at:
discharge, monthly ............_... 109 discharge, monthly ............ veee 308
gage heights. ... .........c..eoo.. 108 gage heights 302
rating table B T LTI EPT wew-. 108 rating table............. 303
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w. Page. | West Walker irrigating diteh ir— Page.
Wabuska, Nev. Antelope Valley, Cal.:

Walker River near: AiSChATrge . ccceeeeeeaniaiinncnnnannn 359
deseription «.....o.oooiiiiil. 328 | West Walker River in—
discharge............. Antelope Valley, Cal.:
discharge, monthly .. QISChATBe . ceemsnenmnrananens s 359
gage heights........... Wheeler ditch in—
ratingtable...............o ol

Reno Valley, Nev.:
Wadsworth, Nev. discharge 357

Leke Winnemucca inlet near: | T SEITTTeoooes A Tt
deseription ........... _ 309 | White River at and near—
discharge.......... ... 310 Meeker, Colo.:

Qischarge, monthly ................ 311 description......... bemeeeneneeaenas 97
gage heights........c.o.ooooiiina... 310 discharge.....c..coeveeieiiieaias 97
rating table ...oo.oooeoieineaean.... 311 discharge, monthly ................ 99
Truckee River near: gage heights 98
rating table 98
Quray, Utah:
deseription ... ...oooiiiiiiiiiiias 102
gage heights........ . 299 ' discharge... 102
rating table .......... ... ...l 300 gage heights . ......... ...l 102
Walker River near— Rangely, Colo.:
Wabuska, Nev.: deseription. 99
328 discharge....... 100
828 discharge, monthly 101
330 gage heights. . ...l '100
{ing tabl 329 rating table .. ... ..ol 101
rating table " olo.-
Walker River (East Fork) near— Whitf:mver, Colo.: '

Yerington, Nev.: . discharge................. B 228
deseription ....vvinniiaaanan. 305 | White River (North Fork) near—
discharge..... e enaaan 323 Buford, Colo.:
discharge, monthly ................ 327 dgseriptlon ......................... 91-92
gage heights.............ccoeeen... 326 discharge 92
rajing table .......... 397 discharge, monthly ................ 93

Walker R{ver (West Fork) near— gage heights..............o.oooee 92

Coleville, Cal.: rating table ... ...l 93
description ....coveveeeiiiiiiiian.. 323 | White River (South Fork) near—
discharge.................. [ 323 Buford, Colo,: .
discharge, monthly ................ 325 AesCription ... o.aiiiiiiii e, 94
gage heights 324 discharge. ...o.oveceevnennniicaaa. 94
rating table 324 discharge, monthly ................ 96

Walton Creek at— gage heights ..._...... . 95

Sidney, Colo.: rating table............... e 96

diseharge....cocoeiiiiiiiinnanennn. 228 | Whiteriver, Colo.:
. Steamboat, Colo.: White River at:
discharge............o..ooiinni. 228 discharge.......... Jmmer e, 228
Waste measurements in— Whiterocks, Utah: ! :
Colorado River basin................. 229-230 Uinta R,iver n.ear'
Water Hollow in— s .
. . description 106
Duchesne River basin, Utah: dischar 106
S
discharge.......oocoivniniiaannn f--. 364 A )
Weber River at and near— Whiterocks River near:
Devils Gate, Utah: dgscrlptlon ................... R 112
364 discharge.....coveeeiiiiiiiiiinnn. 112

Devils Slide, Utah: ) Whiterocks River near—
discharge.....cooovveniieniiiii 364 Whiterocks, Utah:

Qakley, Utah: © deseription cvo.iieiiiiiiiiiiiiiaas 112
deseription «...veeeieaiaeaniiiann. discharge.... ...l 12
discharge......... Whitewater, Colo.
gageheights...... ... .ol 254 Gunnison River at:

Weber River basin, Utah: description ..oovviiiiiiiiiiainennnn 162

miscellaneous measurements in........ 364 discharge . ... .ocaiiiiiiiaaaiaaaann 163

West Union canal near— discharge, monthly 164

Provo, Utah: gageheights.......o...ooiiiiianae 163

discharge....c.coeeiiiavenianaaann.. 360 rating table......... evaeataeseraaan 164
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Williams Fork near— Page. | Yampa, Colo.~~Continued. Page.
Hot Sulphur Springs, Colo.: Yampa River at:
deseription .......cooiiiiiiiionn. 146-147 Aischarge. ... cooeoriieaiiacaeannnn. 228
discharge.. ... ...l 147 | Yampa River at and near—
disecharge, monthly................. 148 Craig, Colo.:
gageheights. ... ...l 147 description ...
ratingtable..............ccooiil 147 discharge....... .......... ..
Williams River at— discharge, monthly................. 74
Hamilton, Colo.: gage heights.................... ... 73
deseription ... ..ol 80-81 ratingtable. ... ... ... .......... 74
diseharge. ... ... ... ..ol 81 Maybell, Colo.:
discharge, monthly......_.......... 82 deseription .....iiiiiiiiieill 75
gage heights. .. ......... ... 81 discharge............. O %
ratingtable..._....... ..o ..oall. 82 discharge, monthly . 7
Willow Creek at— gage heights 76
Merrillville, Cal.: ratingtable. ... .. ... ... .ol 77
deseription ... . ...l 342 Steamboat Springs, Colo.:
discharge 342 description 70
discharge, monthly................. 344 discharge 70
gage heights_............ ....... ... 343 discharge, monthly.... . 72
ratingtable..... ... .. ...ol.. 343 gage heights........... ... ... 71
Standish, Cal.: ratingtable............ ... . 71
Afscharge.....o..oovivevniiiiaaeenn. 365 Yampa, Colo.: '
Susanville, Cal.: discharge...eceeniiiiiianiiininen. 228
discharge.........ooooiiiiiit 365 | Yerington, Nev,
Willow Creek basin, Cal.: Walker River (East Fork) near:
miscellaneous measurements in ....... 365 deseription ... ..o, 325
Wilson diteh in— discharge . 326
Reno Valley, Nev.: discharge, monthly................. 327
AisCharge. «.oocvoevieeiiiia.. 357 gage heights....................... 326
Woleott, Colo. ' rating table.......... ...l 327
Grand River at: Yuma, Ariz.
diseharge. ... ...ooeeeeeiieennonnn 208 Colorado River at:
Wolf Creek in— description ... .. oiiiiiil 25-26
Duchesne River basin, Utah: diSCharge. .cuoeeiuemreaiienaaan, 26-29
AiSCHATEE. <. oo e 363 discharge, mean dail ’ 31
Woodfords, Cal. discharge, monthly .. 32
Carson River (West Fork) near: evaporation record .. 32
description 331 gage heights.................. ... 30
discharge. .. .. .. .. iiiiooiiiiiln 331 Colorado Valley Pumpire and Irriga-
diseharge, monthly ................ 333 tion Company's canal at:
gageheights.................... . 332 cost of pumMping ...........ooooo... 52
rating table ................o....... 332 duty of water...coeevoiiiiiianii... 48-51
seepage 1oss ... o iieeiaiiiiils 53
Y. Jves ditch at:
Yampa, Colo. seepage 108S ...ooiiiiiiiina i, 53
Chimney Creek at: Laselle ranch at:
discharge.........co.ociiiiiiiiaaa. 228 duty of water.......... ... 50
Hunt Creek at: Rose ranch at:
discharge...... e eeemeeiioanniraaas 228 duty of water....................... 51



