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SURFACE WATER SUPPLY OF COLORADO RIVER BASIN,
1910.

By W. B. FreemaN, E. C. La Rug, and H. D. PApGETT.

INTRODUCTION.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of certain
streams in the United States. The work was performed by the
United States Geological Survey, either independently or in coopera-
tion with private or State organizations. The organic law of the
Geological Survey (Stat. L., vol. 20, p. 394) contains the following
paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

As water is the most abundant and most valuable of the minerals
the investigation of water resources is authorized under the provi-
sion for examining mineral resources. The work has been supported
since the fiscal year ending June 30, 1895, by appropriations in
successive sundry civil bills passed by Congress undgr the following
item:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

The various appropriations that have been made for this purpose
are as follows:

Annual appropriations for the fiscal year ending June 30—

3 5 0 $12, 500
T 20, 000
1897 t0 1900, inclusive. ... ... oot e aean 50, 000
1901 to 1902, inclusive. .. ... ..coe i 100, 000
1903 £0 1906, NCHISIVO. - - - -« e e e e e 200, 000
07 - e et m e e 150, 000
1908 t0 1910, inclusive. ..oe oo oo i 100, 000
1900 i ceccccccccemceeescaaaeaaaaoo---. 150,000
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SCOPE OF INVESTIGATIONS.

These investigations are not complete nor are they inclusive of all
the streams that might purposefully be studied. The scope of the
work is limited by the appropriations available. The field covered
is the widest and the character of the work is believed to be the
best possible under the controlling conditions. The work would
undoubtedly have greater scientific importance and ultimately be of
more practical value if the money now expended for wide areas were
concentrated on a few small drainage basins; but such a course is
impossible because general appropriations made by Congress are
applicable to all parts of the cauntry. Each part demands its pro-
portionate share of the benefits.

It is essential that records of stream flow shall be kept during a
period of years long enough to determine within reasonable limits
the entire range of flow from the absolute maximum to the absolute
minimum. The length of such a period manifestly differs for differ-
ent streams. Experience has shown that the records for some
streams should cover 5 to 10 years, and those for other streams 20
years or even more, the limit being determined by the relative
importance of the stream and the interdependence of the results
with other long-time records on adjacent streams.

In the performance of this work an effort is made to reach the
highest degree of precision possible with a rational expenditure of
time and a judicious expenditure of a small amount of money. In
all engineering work there is a point beyond which refinement is
needless and wasteful, and this statement applies with especial force
to stream-flow measurements. It is confidently believed that the
stream-flow data presented in the publications of the Survey are in
general sufficienfly accurate for all practical purposes. Many of the
records are, however, of insufficient length, owing to the unforeseen
reduction of appropriations and consequent abandonment of stations.
All persons are cautioned to exercise the greatest care in using such
incomplete records. ‘

Records have been obtained at nearly 2,000 different points in the
United States. The surface water supply of small areas in Seward
Peninsula and the Yukon-Tanana region, Alaska, and in Hawaii has
also been investigated. During 1910 regular gaging stations were
mantained by the Survey and cooperating organizations at about
1,100 points in the United States, and many discharge measurements
were made at other points. Data were also obtained in regard to
precipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country, and will be made available in
the regular surface water-supply papers and in special papers from
time to time.
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PUBLICATIONS.

The data on stream flow collected by the United States Geological
Survey have appeared in the annual reports, bulletins, and water-
supply papers.” Owing to natural processes of evolution and to
changes in governmental requirements the character of the work
and the territory covered by these different publications have varied
greatly. For the purpose of uniformity in the presentation of reports
a general plan has been agreed upon by the United States Reclamation
Service, the United States Forest Service, the United States Weather
Bureau, and the United States Geological Survey, according to which
the area of the United States has been divided into twelve parts,
whose boundaries coincide with certain natural drainage lines. The
areas so described are indicated by the following list of papers on
surface water supply for 1910. The dividing line between the north
Atlantic and south Atlantic drainage areas lies between York and
James rivers.

Papers on surface water supply of the United States, 1910.

Part.| No. Title.

1| 281 | North Atlantic coast.
I1| 282 | South Atlantic coast and eastern Gulf of Mexico.
III | 283 | Ohio River basin.
IV | 284 | St. Lawrence River basin, .
V | 285 | Upper Mississippi River and Hudson Bay basins
VI| 286 { Missouri River basin.
VII{ 287 | Lower Mississippi River basin.
VIII | 283 | Western Gulf of Mexico.
IX | 289 | Colorado River basin.
X | 290 | Great Basin.
XI| 291 | Pacific coast in California.
XII| 292 | North Pacific coast.

The following table gives the character of data regarding stream
flow at regular stations to be found in the various publications of the
United States Geological Survey, exclusive of special papers:

Stream-flow data in reports of the United States Geological Survey.
[A.=Annual Report; B.=Bulletin; W S.=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2.......... Descn']i‘otive information only. ... ... ociiiiiiiiii i
1ith A, pt.2.......... Monthly discharge. ...... .ot lsfggoto Sept.,
126h Ay pbe 2eeeenennnfennns @0 e ettt enananaaeaas 1854 gtlo June 30,
13th A., pt.3..........| Mean discharge in second-feet................o.coeoiiiiiiai. 18%3 9tzo Dec. 31,
14th A,, pt. 2... .| Monthly discharge (long-time records, 1871 to 1893)...... . 18«%291? Dec. 31,
B, 131.......... .| Descriptions, measurements, gage heights, and ratings... .| 1893 and 1894,
16th A, pt.2... ..| Descriptive informationonly.............c.coiiiiiieniiioalan
140 e Descriptions, measurements, gage heights, ratings, and monthly | 1895.
discharge (also many data covering earlier years).
WS 1l Gage heights (also gage heights for earlier years)........ ceaaen 1896.
Bth A, pt.4.......... Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for earlier years). .
WS 15, Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas.
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year,
WS 16 ... Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and f’latte, and west-
ern United States.
Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records). .
Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River. .
Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt.4.......... Monthly discharge (also for many earlier years)................. 1898.
W B.351039.. Descrliﬁ)tions, measurements, gage heights, and ratings. .| 1899,
21st A, pt.4.... .| Monthly discharge. ... .....ccoiiiiiiaiiannaan.. S -| 1899.
W S.471052... .| Descriptions, measurements, gage heights, and ratings. -] 1900.
22d A, pt. 4. .| Monthly diseharge. . ... . oo iiiaiiiiiiiiiaiaaeaas .1 1900.
W S.65,86...... ..| Deseriptions, measurements, gage heights, and ratings. -] 1001
WS.75......... ..| Monthly discharge. . .......cccoc iiviiriiiaeinnanan .| 1901
W 8. 82 to 85, ..| Completedata.. .. ...l -| 1902.
W 8. 97 to 100 [ S, 0 - e e e s .| 1908.
WS.124t0135........1..... s L T -] 1904
W 8. 165 to 178.. PR S Q0. i e i deeiaenas .| 1905.
W 8. 201 to214.. ..| Complete data, except descriptions.............. -| 1906.
W 8. 241 to 252.. ..| Completedata... .. . ... .o..o........ .1 1907-8.
W 8. 261 to 272.. N 0 e e e e e e et 1909.
WS.28110292..... .. |..... 1 U 1910.

Nore.—No data regarding stream flow are given in the fifteenth and seventeenth annual reports.

The records at most of the stations discussed in these reports extend
over a series of years. An index of the reports containing records
prior to 1904 has been published in Water-Supply Paper 119.

The first table which follows gives, by years and drainage basins,
the numbers of the papers on surface-water supply published from
1899 to 1910. Wherever the data for a drainage basin appear in two
papers the number of one is placed in parentheses and the portion
of the basin covered by that paper is indicated in the second table.
For example, in 1904 the data for Missouri River were published in
Water-Supply Papers 130 and 131, and the portion of the records
contained in Water-Supply Paper 131, as indicated by the second
table, is that relating to Platte and Kansas rivers.

Numbers of water-supply papers containing results of stream measurements, 1899-1910.

1899 a 1900 b 1901 1902 1903
Atlantic coast and eastern Gulf of Mexico:
New England rivers.............coevueesnincnn 35 47 65,75 82 97
Hudson River to Delaware River, inclusive...... 35| 47,(48) 65,75 82 97
Susquehanna River to York River, inclusive.. .. 35 4 65,75 82 97
James River to Yadkin River, inclusive (35),36 65,756 | (82),83 (97),98
Santee River to Pearl River, inclusive...... 65,75 83 98
St. Lawrence River...........oocvivueieooaeno . 65,75 1 (82),83 97
Hudson Bay. .cueunioioiiii i 66, 7. 85 100
Mississippi River:
Ohio River 85,75 83 98
Upper Mississippi River.................. 65,75 83 98, (99)
Missouri River. ... ... ................... 66,75 84 99
Lower Mississippi River.................. oo } (83),84 | (98),99
t
Western Guif of Mexico................o...oi.o...... 66,75 84 99
Pacific coast and Great Basin.
Colorado River 66,75 85 100
Great Basin. .. ... .iiiiiiiiiiiiciiaiaaees (39 66,75 85 100
South Pacific coast to Klamath River, inclusive.| (38),39 51 66,75 85 100
North Pacific COast. .......cceeveerennnanecreann- 51 66,75 85 100

o Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply Paper 39.
b Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, wells, and irrigation
in California and Utah contained in Water-Supply Paper 52.
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Numbers of water-supply papers con
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taining results of stream measurements, 1899-1910—

Continued.
1904 1905 1906 | 1907-8 | 1909 1910
Atlantie coast and eastern Gulf of Mexico:

New England rivers..oee oo eeeeeeneceeeeaanns 124 165 201 241 261 281

Hudson River to Delaware River, inclusive...... 125 166 202 241 261 281

Susquehanna River to York River, inclusive. .. .. 126 167 203 241 261 281

James River to Yadkin River, inclusive.......... 126 167 203 242 262 282

Santee River to Pearl River, inclusive............ 127 168 |o 204 242 262 282
St. Lawrence River 120 170 206 244 264 284
HUASOD BAY « - e ceemnemiiaemn oo eoieoieei e B0 71| 207 25| 265 285
Missxssip% iver:

Ohio River....coeemieii i 128 169 205 243 263 283

Upper Mississippi RIVer..ooe.ovnneeeeeeeeen. .. { (113?3)’ } ol oa7| us| 25 285

MiSSOUTE RAVOL v eeeeeeeeeeaeeeene e e 180, A 372 o03| 46| 266 286

(131)

Lower Mississippi RIVEL.eeeneeomneeeeeeen... { Az, | ey, | 2 } 27| 267 287
Western Gulf of MeXic0. .- oeoeeooieemnniaaaaaaa .. 132 174 210 48 268 288
Pacific coast and Great Basin: 133 175 on1 ot0 269 259

Colorado RIVer..........oomuuiiineiiiiiiiniinn 34 (11777)’ (211:;)’ (2255i)’ (2277}]5 (2013

133 6 2 0

Great Basin..........cooooiiiiiiinniiin asy | amy| @33 (251%' @713 } 290

South Pacific coast fo Klamath River, inclusive. . 134 177 213 25 2711 291

NOTth PACIC CORSE.cneeneeneemeemeeeennnnss 135 {“7177)8’ } oia|  2s2| o7 202

Numbers of water-supply papers containing data covering portions of drainage basins.

No. River basin. Tributaries included.
35 | James....oooiiiiiiiiiii i
36 | Missourieemneinnmnna il Gallatin,
37 ...| Green, Gunnison, Grand abave junction with Gunnison.
38 .| Except Kings and Kern.
39 .| Mohave,
48 .| Wissahickon and Schuylkill.
49 .| Scioto.
50 .| Loup and Platte near Columbus, Nebr. All tributaries below
3 junction with Platte.
65 | Lower Mississippi................. az00.
82 {J AIMOS. - oo cvemnannnranennanaaanas
St. Lawrence.......ocoooeeiiunn.. Lake Ontario, tributaries to St. Lawrence River proper.
83 | Lower Mississippf................. Yazoo.
97 | James...ounriiiii i
98 | Lower Mississippi................. Do,
99 ! Upper Mississippi........c........ Tributaries from the west.
128 | Lower Mississippi................. Yazoo.
130 | Upper Mississippi................. Tributaries from the west.
131 K111 ) SR Platte, Kansas.
134 {Colomdo.. ..... Data near Yuma, Ariz., repeated.
Great Basin....................... Susan, Owens, Mohave.
169 } Lower Mississippi. .-| Yazoo.
Colorad0eecees e ceneanacanannan Below junction with Gila. -
177 sGreat Basin................. .. ... Susan repeated, Owens, Mohave.
North Pacifie coast................ Rogue, Umpqua, Siletz.
205 | Lower Mississippi................. Yazoo, Homochitto.
213 Colorad0.. oo voeinnniinaiiaaa. Data at Hardyville repeated; at Yuma, Salton Sea.
Great Basin....................... Owens, Mohave.
251 {(Colorado..eveemncnnnneaiaiiiiane. Yuma and Salton Sea stations repeated.
2’3% Great Basin....................... Owens River basin.

The order of treatment of stations in any basin in these papers is
downstream. The main stem of any river is determined by measur-
ing or estimating the drainage area; that is, the headwater stream
having the largest drainage area is considered the continuation of the
main stream, and local changes in name and lake surface are disre-
garded. Records for all stations from the source to the mouth of the
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main stem of the river are presented first, and records for the tribu-
taries in regular order from source to mouth follow, all records in each
tributary basin being given before those of the next basin below.

The exceptions to this rule occur in the records for Mississippi
River, which are given in four parts, as indicated above, and in the
records for large lakes, where it is simpler to take up the streams in
regular order around the rim of the lake than to cross back and forth
over the lake surface.:

DEFINITION OF TERMS.

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

“Second-foot” is an abbreviation for cubic foot per second and is
the rate of discharge of water flowing in a stream 1 foot wide, 1 foot
deep, at a rate of 1 foot per second. Itis generally used as a funda-
mental unit from which others are computed by the use of the factors
given in the following table of equivalents.

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

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

“Acre-foot” is equivalent to 43,560 cubic feet, and is the quantity
required to cover an acre to the depth of 1 foot. It is commonly used
in connection with storage for irrigation work.

CONVENIENT EQUIVALENTS.

The following is a hst of convenient equlvalents for use in hydraulic
computations:

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches. *

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.
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1 second-foot equals 6.23 British imperial gallons per second.

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

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day covers 1 square mile 0.03719 inch deep.

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.
1 second-foot for one 29-day month covers 1 square mile 1.079 inches deep.
1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.
1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep.
1 second-foot for one day equals 1.983 acre-feet.

1 second-foot for one 28-day month equals 55.54 acre-feet.

1 second-foot, for one 29-day month equals 57.52 acre-feet.

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

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

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

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.
100 Colorado miner’s inches equals 104 California miner’s inches.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-feet.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

To calculate water power quickly: S______ec.—ft.xlfélmll 1 feet=net horsepower on water

wheel realizing 80 per cent of theoretical power.

-
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EXPLANATION OF DATA.

For each drainage basin there is given a brief general description
covering such items as area, source, tributaries, topography, geology,
forestation, rainfall, irrigation, storage, power, and other interesting
or important facts.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of station, list of discharge
measurements, table of daily gage heights, table of daily discharges,
table of monthly and yearly discharges and run-off. For stations
located at weirs or dams the gage-height table is omitted.

In addition to statements rsgarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shifting
channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy and reliability of the data.

The discharge-measurement table gives the result of the discharge
measurements made during the year, including the date, name of
hydrographer, width and area of cross section, gage height, and
discharge in second-feet.

The table of daily gage heights records the daily fluctuations of
the surface of the river as found from the mean of the gage readings
taken each day. At most stations the gage is read in the morning
and in the evening. The gage height given in the table represents
the elevation of the surface of the water above the zero of the gage.
All gage heights affected by the presence of ice in the streams or
by backwater from obstructions are published as recorded, with
suitable footnotes. The rating table is not applicable for such
periods unless the proper corrections to the gage heights are known
and applied. Attention is called to the fact that the zero of the gage
is placed at an arbitrary datum and has no relation to zero flow or
the bottom of the river. In general the zero is located somewhat
below the lowest known flow, so that negative readings shall not
occur. :

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the
discharge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the daily gage
heights and daily discharges for the purpose of verifying the published
results as follows;
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First plot the discharge measurements for the current and earlier
years on cross-section paper, with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for
the days selected from the daily discharge table and plot the values
on cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements,
After drawing the rating curve, a table can be made by scaling off .
the discharge in second-feet for each tenth of a foot of gage height.
These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater periods.

The table of daily discharge gives the discharge in second-feet
corresponding to the observed gage heights as determined from the
rating tables.

In the table of monthly discharge the column headed ‘“Maximum”’
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height, and the corresponding .discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum’’ the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed ‘“Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined in page 12, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
"~ Water-Supply Papers 261 to 272, inclusive, “Surface water supply
of the United States, 1909.” Plate I shows typical gaging stations
and Plate IT shows the various types of current meters ! used in the
work.

ACCURACY AND RELIABILITY OF FIELD DATA AND COMPARATIVE
RESULTS.

bd -

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on the
‘degree of permanency of channel and of permanency of the relation
between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to
errors due to misinterpretation of stage and flow data.

1 8ee Hoyt, J. C., and others, Use and care of current meteras practiced by the United States Geological
Survey: Trans. Am. Soc. Civil Eng., vol. 66, 1910, p. 70,
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Practically all discharge measurements made under fair conditions
are well within 5 per cent of thé true discharge at the time of observa-
tion. Inasmuch as the errors of meter measurements are largely
compensating, the mean rating curve, when well defined, is much
more accurate than the individual measurements. Numerous experi-
ments made to test the accuracy of current-meter work show that
it compares very favorably with the results from standard weirs and,
owing to simplicity of methods, usually gives results that are much
more reliable than those from stations at dams, where the coefficient
may be uncertain and conditions of flow are complicated.

The work is, of course, dependent on the reliability of the gage
observers. With relatively few exceptions the observers perform
their work honestly. The records are, however, closely watched,
and the cause of any discrepancy is investigated. It is obvious that
one gage reading a day does not always give the mean height for
_that day. As an almost invariable rule, however, errors from this
source are compensating and virtually negligible in a period ofone
month, although a single day’s reading may, when taken by itself, be
considerably in error.

An effort is made to visit every station at least once each year for
the purpose of making a measurement to determine the constancy
of conditions of flow since the last measurement made in the preceding
year, and also to check the elevation of the gage. On account of lack
of funds or for other causes some stations were not visited during the
current year. If conditions of flow have been reasonably permanent
up to the time of the last preceding measurement, it is considered
best to publish estimates of discharge based on the latest verified
rating curve rather than to omit them altogether, although it should
be distinctly understood that such records are at times subject to con-
siderable error, This is also true, although to a less degree, of the
period of records since the date of the last measurement of the current
year. As arule, the accuracy notes are based on the assumption that
the rating curve used is strictly applicable to the current year.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to
the daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating tables ‘“well defined” indicates, in
general, that the rating is probably accurate within 5 per cent; ‘“fairly
well defined,”” within 10 per cent; “ poorly defined ”’ or ““ approximate,”’
within 15 to 25 per cent. These notes are very general and are based
on the plotting of the individual measurements with reference to the
mean rating curve.

The accuracy column in the monthly discharge table does not apply
to the maximum or minimum nor to any individual day, but to the
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monthly mean. Itis based on the accuracy of the rating, the proba-
ble reliability of the observer, and knowledge of local conditions. In
this column A indicates that the mean monthly flow is probably
accurate within 5 per cent; B, within 10 per cent; C, within 15 per
cent; D, within 25 per cent. Special conditions are covered by
footnotes.

In general, the base data which are collected in the field each year
by the survey engineers are published, not only to comply with the
law, but also for the express purpose of giving to any engineer the
opportunity of examining the computed results and of changing and
adjusting them as may seem best to him. Although it is believed
that the rating tables and computed monthly discharges are as good
as the base data up to and including the current year will warrant, it
should always be borne in mind that the additional data collected at
each station from year to year nearly always throw new light on data
already collected and published, and hence allow more or less improve-
ment in the computed results of earlier years. It is therefore expected
that the engineer who makes serious use of the figures presented in
these papers will verify all ratings and make such adjustments for
earlier years as may seem necessary. The work of compiling, study-
ing, revising, and republishing data for different drainage basins for
5 or 10 year periods or more is carried on by the United States Geo-
logical Survey so far as the funds for such work are available.

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

The daily discharges are published to allow a more detailed study
of the variation in flow and to determine the periods of deficient flow.

COOPERATIVE DATA.

Cooperative data of various kinds and data regarding the run-off
at many stations maintained wholly by private funds are incorporated
in the surface water-supply reports of the United States Geological
Survey.

“Many stations throughout the country are maintained for specific
purposes by private parties who supply the records gratuitously to
the United States Geological Survey for publication. When such
records are furnished by responsible parties and appear to be reason-
ably accurate, they are verified, so far as possible, and estimated
values of accuracy are given. Records clearly worthless or mislead-
ing are not published. As it is, however, impossible to completely
verify all such records furnished—because of lack of funds or for
other causes—they are published for what they are worth, as they
are of value as a matter of record and afford at least approximate

43924°—wsp 289—12—2
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information regarding stream flow at the particular localities. The
survey does not, however, assume any responsibility for inaccuracies
found in such records, although most of them are believed to be
reasonably good.

COOPERATION AND ACKNOWLEDGMENTS.

Special acknowledgments as follows are due for records furnished:

The United States Indian Office for the maintenance of stations on
the Uinta Reservation in the vicinity of the Uinta irrigation survey.

The United States Reclamation Service, for data in the Gunnison
River basin in Colorado, the Strawberry River drainage basin in
Utah, the Santa Cruz ! and Salt River basins in Arizona, and for the
maintenance of the station on Grand River at Palisades, Colo.

The United States Forest Service, for cooperation on stations in the
Colorado River basin or near the forest reserves.

The Territory of New Mexico, through the Territorial engineer, Mr.
Vernon L. Sullivan, for cooperation in the maintenance of all stations
in the Colorado River basin in New Mexico. .

The Atchison, Topeka & Santa Fe Railway, through Mr. Vernon L.
Sullivan, for cooperation in maintenance of stations in Colorado River
basin in New Mexico.

The State engineer of Colorado, Mr. C. W. Comstock, for coopera-~
tion in the maintenance of certain stations in the Grand River basin;
also for data, furnished complete for publication in this water-supply
paper, obtained in the Green, Grand, and San Juan drainage basins
in Colorado by his hydrographers independently of the United States
Geological Survey.

The State of Utah, through Mr. Caleb Tanner, State engineer, for
cooperation in maintenance of stations in the Colorado River basin in
Utah. '

Mr. Thomas Lyons, of Gila, N. Mex., for cooperation in the mainte-
nance of the station on the Gila at Redrock and for other assistance
in the work.

Mr. R. E. Vickery, of Grand Junetion, Colo., for cooperation in the
maintenance of the stations on West Divide and West Mamm creeks.

The Central Colorado Power Co., for cooperation on the mainte-
nance of stations in the Grand River basin.

Assistance was rendered or records furnished by the United States
Weather Bureau, the Denver Reservoir & Irrigation Co., Mr. G. H.
Matthes, Mr. E. C. Jensen, Mr. Stanley Krajicek, Mr. Jay Turley,
Mr. G. W. Vallery, the Socorro Mines Co., Mr. H. F. Robinson, Mr.
R. I. Meeker, the Green River Irrigation Co., Mr. H. W. Sheley, the
Beardsley Irrigation Co., and other companies and individuals.

1The data for the Santa Cruz at Tucson, Ariz., were obtained from the Reclamation Service, but the
station is maintained by the Univ ersity of Arizona.
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DIVISION OF WORK.

The field data in the Colorado River basin in Colorado were col-
lected under the direction of W. B. Freeman, district engineer,
assisted by James B. Stewart, G. H. Russell, George J. Lyon, S. T.
Harding, and E. O. Christiansen.

The field data in the Colorado River basin in Utah and western
Wyoming for 1910 were collected under the direction of E. C.La Rue,
district engineer, assisted by G. C. Baldwin, E. S. Fuller, A. B. Purton,
G. H. Canfield, and J. C. Dort.

The field data in the Duchesne River basin in Utah were collected
under the direction of W. B. Freeman, district engineer, assisted by
R. H. Fletcher, who was under the more immediate supervision of
H. C. Means, superintendent of irrigation, United States Indian Office.

The field data for the San Juan and Gila River basins in New Mexico
were collected under the general direction of W. B. Freeman, district
engineer, assisted by James B. Stewart, G. H. Russell, and George J.
Lyons. This work was done in cooperation with Vernon L. Sullivan,
Territorial engineer, assisted by C. D. Miller.

The field data for all stations in Arizona have been collected under
the direction of W. B. Clapp, district engineer, by C. C. Jacob.

Rating curves and special estimates were made by W. B. Freeman,
E. C. La Rue, O. W. Hartwell, J. B. Stewart, G. C. Stevens, and
H. D. Padgett. The completed data were prepared for publication
by H. D. Padgett. Computations were made by H. D. Padgett,
J. B. Stewart, J. J. Phelan, and M, E. McChristie.

The report has been edited by Mrs. B. D. Wood.

GAGING STATIONS IN COLORADO RIVER BASIN.

The following is a list of gaging stations maintained in the Colorado
River basin by the United States Geological Survey and cooperators.
The stations are arranged by river basins, in downstream order, as
explained on page 11, tributaries being indicated by indention. Data
for these stations have been published in the reports listed in tables
on pages 9-11.

Green River (head of Colorado) near Kendall, Wyo., 1910.
Green River at Green River, Wyo., 1895-1906.
Green River at Jensen, Utah, 1903-1906.
Green River at Quray, 1904-5.
Green River at Green River, Utah, 1894-1899 and 1905-1910.
Green River at Little Valley, Utah, 1910.
Colorado River at Hardyville, Ariz., 1905-1907.
Colorado River at Mohave City, Ariz., 1902-3.
Colorado River at Yuma, Ariz., 1895-1909.
New Fork River near (10 miles above) Cora, Wyo., 1910.
New Fork River near (3 miles below) Cora, Wyo., 1905.
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Colorado River—Continued.
Pine Creek near Pinedale, Wyo., 1904-1906 and 1910 (diversions between old and
new stations).
Pole Creek at Fayette, Wyo., 1904-1906.
Pole Creek near Pinedale, Wyo., 1910.
Fall Creek at Fayette, Wyo., 1904-5.
Boulder Creek at Boulder (New Fork), Wyo., 1904-1906.
East Fork River at New Fork, Wyo., 1905-6.
Green River, Black Fork, at Granger, Wyo., 1896-1900.
Big Sandy Creek near Big Sandy, Colo., 1910.
Beaver Creek near Ladore, Colo., 1910.
Vermilion Creek at Ladore, Colo., 1910.
Yampa River at Yampa, Cole., 1910.
Yampa River at Steamboat Springs, Colo., 19041906 and 1910.
Yampa River at Craig, Colo., 1901-2, 1904-1906, and 1910.
" Yampa River near Maybell, Colo., 19045 and 1910.
Trout Creek at Pinnacle, Colo., 1910 (tributary to Terrible Creek).
Soda Creek at Steamboat Springs, Colo., 1910.
Elk River near Clark, Colo., 1910.
Elk River near Trull, Colo., 1904-1906, and 1910.
Fish Creek at Dunkley, Colo., 1910 (tributary to Sage Creek).
Elk Head Creek near Craig, Colo., 1906 and 1910.
Fortification Creek at Craig, Colo., 1905-6, and 1910.
Williams River near Pyramid, Colo., 1910.
Williams River at Hamilton, Colo., 1904~1906, and 1910.
Milk Creek at Axial, Colo., 1904-5.
Little Snake River at Dixon, Wyo., 1910.
Little Snake River at Maybell, Colo., 1904.
Slater Creek near Slater, Colo., 1910.
Ashley Creek at Vernal, Utah, 1900-1904.
Ashley Creek, Dry Fork, at Vernal, Utah, 1904.
Duchesne River, North Fork, above Forks, Utah, 1904.
Duchesne River at Myton, Utah, 1899-1910.
Duchesne River, West Fork, above Forks, Utah, 1904.
Rock Creek (East Creek), 10 miles above mouth, Utah, 1904.
Strawberry River above mouth of Indian Creek, near Strawberry Valley,
Utah, 1909-10. ,
Strawberry River below mouth of Indian Creek, near Strawberry Valley,
‘Utah, 1903-1906 and 1908-9.
Strawberry River at Theodore, Utah, 1908-1910.
Tndian Creek in Strawberry Valley, Utah, 1905-6 and 1909-10.
Trail Hollow Creek in Strawberry Valley, Utah, 1909-10.
Currant Creek 13 miles above mouth, Utah, 1904.
Currant Creek 3 miles above mouth, Utah, 1904.
Red Creek above Narrows, Utah, 1904.
Lake Fork, West Fork, 10 miles above Forks, Utah, 1904.
Lake Fork below Forks, Utah, 1904, 1907-1910.
Lake Fork near Myton, Utah, 1900-1904, 1907-1910.
Lake Fork, East Fork, 8 miles above Forks, Utah, 1904.
Uinta River near Whiterocks, Utah, 1899-1904, 1907-1910.
Uinta River at Fort Duchesne, Utah, 1899-1904, 1906-1910.
Uinta River at Ouray School, Utah, 1899-1904.
Whiterocks River near Whiterocks, Utah, 1899-1904, 1907-1910.



COLORADO RIVER BASIN. 21

Colorado River—Continued.
White River, North Fork, at Buford, Colo., 1903-1906, and 1910.1
White River at Meeker, Colo., 1901-1906, and 1910.
White River at White River City, Colo., 1895.
‘White River at Rangely, Colo., 1904-5.
White River at Dragon, Utah, 1906.
White River at Ouray, Utah, 1904. ,
Marvine Creek near Buford, Colo., 1903-1906.
White River, South Fork, near Buford, Colo., 1903-1906, and 1910.
Price River near Helper, Utah, 1904-1910.
Price River at Woodside, Utah, 1910.
San Rafael River near Green River, Utah, 1909-10.
Cottonwood Creek near Orangeville, Utah, 1909-10.
Ferron Creek near Ferron, Utah, 1909-10.
Huntington Creek near Huntington, Utah, 1909-10.
Grand River, North Fork, near Grand Lake, Colo., 1904-1910.
Grand River near Granby, Colo., 1908-1910.
Grand River at Sulphur Springs, Colo., 1904-1910.
Grand River near Kremmling, Colo., 1904-1910.
Grand River near Wolcott, Colo., 1906-1908.
Grand River at Shoshone, Colo., 1897.
Grand River at Glenwood Springs, Colo., 1899-1910.
Grand River near Palisades, Colo., 1902-1910.
Grand River near Grand Junction, Colo., 1895-1900.
North Inlet to Grand Lake at Grand Lake, Colo., 1905-1910.
Grand Lake Outlet at Grand Lake, Colo., 1904-1910.
Grand River, South Fork, near Lehman, Colo., 1907-8.
Fraser River near Arrow, Colo., 1910,
Fraser River at upper station near Fraser, Colo., 1908-1910.
Fraser River at lower station near Fraser, Colo., 1907-1909,
Fraser River at Granby Coulter, Colo., 1904-1909.
Big Jim Creek near Fraser, Colo., 1907-1909.
Little Jim Creek near Fraser, Colo., 1907-1909.
Vasquez Creek at upper station near Fraser, Cclo., 1908-9.
Vasquez Creek at lower station near Fraser Colo., 1907-1909.
Elk Creek near Fraser, Colo., 1907-1909.
St. Louis Creek at upper station near Fraser, Colo., 1908-9.
St. Louis Creek at lower station near Fraser, Colo., 1908-9.
North Ranch Creek at upper station near Rollins Pass, Colo., 1908-9.
North Ranch Creek at lower station near Rollins Pass, Cplo., 1907-1909.
Middle Ranch Creek at upper station near Arrow, Colo., 1908-9.
Middle Ranch Creek at lower station near Arrow, Colo., 1907-1909.
South Ranch Creek at upper station near Arrow, Colo., 1908-9.
South Ranch Creek at lower station near Arrow, Colo., 1907-1909.
Williams Fork near Scholl, Colo., 1910,
Williams Fork near Sulphur Springs, Colo., 1904-1910.
Troublesome River at Troublesome, Colo., 19045,
Muddy River at Kremmling, Colo., 1904-5.
Blue River near Dillon, Colo., 1910.

1 The station maintained in 1910 is 5 miles below the old station, but no large tributaries enter
between.
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Colorado River—Continued.
Grand River—Continued.
Blue River near Kremmling, Colo., 1904-1908.
Tenmile Creek near Kokomo, Colo., 1904.
Tenmile Creek near Uneva Lake, Colo., 1903.
Tenmile Creek near Dillon, Colo., 1910.
Snake River near Dillon, -Colo., 1910.
Eagle River near Eagle, Colo., 1905-1907.
Eagle River at Gypsum, Colo., 1907-1909.
Roaring Fork near Emma, Colo., 1908-9.
Roaring Fork at Glenwood Springs, Colo., 1906-1910.
Frying Pan River at Basalt, Colo., 1908-9.
Crystal River near Marble, Colo., 1910.
Crystal River near Carbondale (Sewell), Colo., 1908-9.
West Divide Creek at Hostutler’s ranch, near Raven, Colo., 1909.
‘West Divide Creek at Beard’s ranch, near Raven, Colo., 1909-10.
‘West Divide Creek at Raven, Colo., 1909-10.
West Mamm Creek near Rifle, Colo., 1909-10.
Taylor River near Almont, Colo., 1905 and 1910.
Gunnison River near Gunnison, Colo., 1910.
Gunnison River near Iola, Colo., 1900-1903.
Gunnison River near Cimarron, Colo., 1903-1905.
Gunnison River at River Portal (east portal of Gunnison tunmnel), Colo.,
1905-1910.
Gunnison River near Cory, Colo., 1903-1905.
Gunnison River at Roubideau, Colo., 1897.
Gunnison River at Whitewater, Colo., 1897, 1901-1906.
Gunnison River near Grand Junction, Colo., 1895, 1897-1899.
East River at Almont, Colo., 1905 and 1910.
Cement Creek near Crested Butte, Colo., 1910,
Tomichi Creek near Gunnison, Colo., 1910.
Quartz Creek near Pitkin, Colo., 1910.
Cimarron Creek at Cimarron, Colo., 1903-1905.
Gunnison River, North Fork, near Hotchkiss, Colo., 1903-1906.
Uncompahgre River near Colona, Colo., 1903-1906.
Uncompahgre River near OQuray, Colo., 1908,
Uncompahgre River near Fort Crawford, Colo., 1910.
Uncompahgre River at Fort Crawford, Colo., 18951899, 1908-1910.
Uncompahgre River at Montrose, Colo., 1900, 1903-1910.
Uncompahgre River near Delta, Colo., 1903-1910.
Dolores River near Dolores, Colo., 1895~1903 and 1910.
San Miguel River near Fall Creek Colo., 1895-1899 and 1910.
San Miguel River near Placervﬂle, Colo., 1910.
Fremont River near Thurber, Utah, 1909-10.
Muddy Creek near Emery, Utah, 1909-10.
Escalante Creek near Escalante, Utah, 1909-10.
San Juan River at Arboles, Colo., 18951899 and 1910.
SanJuan Riverat Turley, N. Mex , 1907-8.
San Juan River at Blanco, N. Mex., 1908-1910.
San Juan River near Bloomfield, N. Mex., 1909-10.
San Juan River near Farmington, N. Mex., 1904-1906.
Piedra River at Arboles, Colo., 1895-1899 and 1910.
Los Pinos River near Ignacio, Colo., 1899-1903 and 1910.
Animas River at Silverton, Colo., 1903.
Animas River at Durango, Colo., 1895-1905 and 1910.
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Colorado River—Continued.

San Juan River—Continued.
Animas River at Aztec, N, Mex., 1904, 1907-1910.
Animas River near Farmington, N. Mex., 1904-5.
\ Florida River near Durango, Colo., 1899, 19011903, and 1910.
La Plata River at Hesperus, Colo., 1904-1906 and 1910.
La Plata River at La Plata, N. Mex., 1905-1910.
Mancos River at Mancos, Colo., 1898-1900.
West Mancos River near Mancos, Colo., 1910.
Little Colorado River at St. Johns, Ariz., 1906-1909.
Little Colorado River at Woodruff, Ariz., 1905-1908.
Little Colorado River at Holbrook, Ariz., 1905-1909.
Silver Creek at Snowflake, Ariz., 1906-1908.
Silver Creek at Canyon Station, Ariz., 1906.
Woodruff ditch at Woodruff, Ariz., 1906.
Chevelon Fork near Winslow, Ariz., 1906-1908.
Clear Creek near Winslow, Ariz., 1906-1909.
Virgin River at Virgin, Utah, 1909-10.
Santa Clara River near Central, Utah, 1909-10
Santa Clara River near St. George, Utah, 1909-10.
Muddy River near Moapa, Nev., 1904-1906 and 1910,
Bill Williams River near Swansea, Ariz., 1910,
Gila River neaf Cliff, N. Mex., 1904-1907.
Gila River near Redrock, N. Mex., 1908-1910.
Gila River at Guthrie, Ariz., 1910.
Gila River at San Carlos, Ariz., 1899-1905 and 1910,
Gila River near Buttes, Ariz., 1889-1890 and 1895-1899.
Gila River at Dome (Gila City), Ariz., 1903-1906.
San Francisco River at Alma, N. Mex., 1904-1907 and 1909-10.
San Francisco River at Clifton, Ariz., 1910,
‘Whitewater Creek near Mogollon, N. Mex., 1910.
San Carlos River near San Carlos, Ariz., 1910,
San Pedro River near Lewis Springs, Ariz., 1904-1906 and 1910.
San Pedro River near Dudleyville, Ariz., 1890.
Santa Cruz River near Nogales, Ariz., 1907 and 1909-10.
Santa Cruz River and ditches at Tucson, Ariz., 1905-1910.
Queens Creek at Whitlows, Ariz., 1896.
Salt River at Roosevelt, Ariz., 1901-1907 and 1910,
Salt River below mouth of Cherry Creek, near Roosevelt, Ariz., 1906.
Salt River 50 miles above Phoenix, Ariz., 1890.
Salt River at Arizona dam, Ari%., 1888-1891. -
Salt River at McDowell, Ariz., 1888-1910.
Tonto Creek at Roosevelt, Ariz., 1901-1904.
Verde River at McDowell, Ariz., 1888-1910.
Agua Fria River near-Glendale, Ariz., 1910,
Hassayampa River near Wickenburg, Ariz., 1910.
Salton Sea near Salton, Cal., 1904-1910.
Alamo River near Brawley, Cal., 1908-1910.
New River near Brawley, Cal., 1908-1910. .
Canal stations in Colorado River basin:
Imperial canal (main) near Calexico, Cal., 1904-5.
Boundary canal near Calexico, Cal., 1905.
%
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Colorado River—Continued.
Canal stations in Colorado River basin—Continued.
Wisteria canal near Calexico, Cal., 1905.
Imperial canal 10 miles below Yuma, Ariz., Mexican boundary line,
. 1903-1905.

Holt canal at Calexico, Cal., 1904-5.
Hemlock canal at Calexico, Cal., 1904-5.
Alamo channel near Calexico, Cal., 1904,
Alamitos canal near Calexico, Cal., 1904-5,

GENERAL FEATURES OF COLORADO RIVER BASIN.

Colorado River is formed in the southeastern part of Utah by the
junction of Grand and Green rivers. The Green is larger than the
Grand and is the upward continuation of the Colorado. Including
the Green, the Colorado is about 2,000 miles long. The region drained
is about 800 miles long, ranges in width from 300 to 500 miles, and
contains about 300,000 square miles. It comprises the southwestern
part of Wyoming, the western part of Colorado, the eastern half of
Utah, practically all of Arizona, and small portions of California,
Nevada, New Mexico, and old Mexico. Most of this area is arid,
the mean annual rainfall being about 8% inches. The streams receive
their supply from the melting snows on the high mountains of Wyo-
ming, Utah, and Colorado.

The basin comprises two distinct portions. The lower third is but
little above thelevel of the sea, though here and there ranges of moun-
tains rise to elevations of 2,000 to 6,000 feet. This part of the valley
is bounded on the north by a line of cliffs which present a bold and in

'many places vertical step of hundreds or thousands of feet to the table-
land above. The upper two-thirds of the basin stands from 4,000
to 8,000 feet above sea level and is bordered on the east, west, and
north by ranges of snow-clad mountains, which attain altitudes rang-
ing from 8,000 to 14,000 feet above sea level. Through this plateau
the Colorado and its tributaries have cut narrow gorges or canyons
in which they flow at almost inaccessible depths. At points where
lateral streams enter, the canyons are broken by narrow transverse
valleys, diversified by bordering willows, clumps of box elder, and
small groves of cottonwood. The whole upper basin of the Colorado
is traversed by a labyrinth of these canyons, most of which are dry
during the greater portion of the year and carry water only during
the melting of the snow and the brief periods of the autumnal and
spring rains.
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GREEN RIVER AND THE MAIN COLORADO RIVER.
GENERAL FEATURES OF AREA DRAINED.

Green River and its tributaries! drain an area rudely triangular
" in outline, bounded on the north and east by the Wind River Moun-~
tains and the ranges forming the Continental Divide, on the south
and east by the White River Plateau and the Roan or Book Cliffs,
and on the north and west by the Gros Ventre and Wyoming moun-
tains and the great Wasatch Range. The greatest length of the
basin, north and south, is about 370 miles. In an east-west direc-
tion it measures at the widest part about 240 miles. The total
drainage area is approximately 41,000 square miles. Altitudes
range from 14,000 feet in the high mountains to about 3,800 feet
at the mouth of the Grand.

The atea includes a large part of western Wyoming, northwestern
Colorado, and eastern Utah. The Uinta and Uncompahgre Indian
reservations are located in this basin in northeastern Utah.

Green Riyer heads on the western slope of the Wind River Moun~
tains in westerh Wyoming, its ultimate source being a number of
small lakes fed by the glaciers and immense snow deposits always to
be found on Fremont and neighboring peaks. For perhaps 25 miles
the river flows northwestward through the mountains; it then turns
abruptly and runs in a general southerly direction across western
Wyoming and Utah. A few miles below the Wyoming-Utah bound-
ary another sharp turn carries the river eastward near the east end
of the range. It then flows southward in Colorado for about 25
miles, turns back into Utah, and continues to flow in a southwesterly
and southerly direction until it unites.with the Grand to form the
Colorado. Itslength, measured roughly along the course, is approxi-
mately 425 miles. ‘

In its upper course the Green receives as tributaries numerous
streams heading in the Wind River, Gros Ventre, and Wyoming
ranges, some of them extending so far back into the abrupt, ragged
canyons that they dovetail with streams flowing in the opposite
direction. The most important of these tributaries are New Fork
River, Big Sandy Creek, Labarge Creek, Fontenelle Creek, Black
Fork, and Henry Fork. South of the Uinta Mountains the first
large stream flowing into the Green is the Yampa, which comes in
from the east at the point where the Green turns westward to reenter
Utah after its southward journey in Colorado. Farther south Ashley
Creek and Duchesne and White rivers discharge their waters into
the Green, Ashley Creek and the Duchesne from the west and the
White from the east. Below this point the only tributaries of

The geology of this basin fs described in the Eleventh Ann. Rept. U. S. Geol. and Geog. Survey Terr.,

for 1877, pp. 509-646. Information in regard to the hydrography is contained in the first to fourth annual
reports of the Reclamation Service and in the United States Geological Survey reports.
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importance are Price, Minnie Maud, and San Rafael rivers, which
enter from the west, the San Rafael at a point about 32 miles above
the junction of the Green and the Grand.

Over the plains portion of the basin, which includes considerably
over half of it, the average annual precipitation is probably less than
10 inches annually; over much of the remainder the rainfall averages
between 10 and 15 inches, and in only a very small area in the high
mountains does the annual precipitation exceed 20 inches.

Throughout this basin the winters are severe and most of the
streams have a heavy ice cover for several months. There is usually
an abundance of snow in the high mountains, but the winters on the
plains are frequently open.

The waters of the Green and its tributaries are practically unused
except for irrigation. From Wells, Wyo., to the Wyoming State line,
a distance of 225 miles, the stream has an average fall of 11 feet to
the mile; and from the Wyoming State line to the mouth of Minnie
Maud Creek, a distance of 200 miles, the average fall is 7 feet to the
mile. Along these two sections of the river and on the headwaters
there are many unutilized power sites.

From the junction of Green and Grand rivers the Colorado flows
southwestward, passes across the northwestern corner of Arizona,
then turns to the south, and for the remainder of its course forms a
part of the southeastern boundary of Nevada and California and the
western boundary of Arizona. It empties into the Gulf of California
about 60 miles below Yuma, Ariz. The canyons through which it
flows are world famed and need not here be described.

The Colorado has been called the Nile of America, and, like the Nile,
it is subject to an annual summer rise which .comes at the time the
water is most needed for irrigation. It is of interest to compare the
Colorado with the Nile and the Susquehanna. The Nile is similar in
type; the Susquehanna shows the difference in flow between arid and
humid regions. In the comparison a normal year, based on a 10-
year record for Colorado and Susquehanna rivers and such data as
could be found in regard to the Nile, have been used. The Colorado
has been taken as the standard of comparison.,

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

The rainfall in the Nile basin is 3.8 times greater; that in the Susque-
hanna basin is 4.5 times greater. The run-off per square mile from
the Nile basin is 1.9 times greater; that from the Susquehanna basin
is 37 times greater. The ratio of run-off to rainfall in the Nile basin
is 2 times smaller; that of the Susquehf}nna basin is 8.2 times greater.

The discharge of the Nile is 10.8 times greater; that of the Sus-
quehanna is 4.5 times greater.
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The maximum flow of the Colorado is from 50,000 to 150,000
second-feet and occurs in May, June, or July; for the Nile it is about
353,000 second-feet and occurs about the first of September; for the
Susquehanna it is from 150,000 to 550,000 second-feet and occurs
during March, April, and May.

The minimum flow of the Colorado is from 2,500 to 3,000 second-
feet and occurs during January and February; that of the Nile is
about 14,500 second-feet and occurs about the end of May; for the
Susquehanna it is from 2,200 to 11,000 second-feet and occurs in
September and October.

.The mean flow of the Colorado for the period 1894-1903 is 10,700
second-feet, as previously published. The mean flow for the period
1904-1910, however, is 25,400 second-feet; for the Nile it is about
115,800 second-feet; for the Susquehanna it is about 41,000 second-
feet.

GREEN RIVER NEAR KENDALL, WYO.

This station, which is located just above the mouth of Gypsum
Creek and at the Kendall forest ranger station, was established August
3, 1910.

Gage heights are obtained from chain gage.

Discharge measurements are made from a cable and car.

The stream bed is composed of small rounded bowlders and is
probably permanent.

During the winter the relation between gage heights and discharge
is probably affected by slush ice which collects on a riffle below the
station.

This station is maintained in cooperation with the Forest Service,
by which the gage heights are furnished.

Discharge measurements of Green River near Kendall, Wyo., in 1910.

,s Area of | Gage | Dis-
Date. Hydrographer. Width.| cotion. |height. | charge.

Feet. Sq. 1. Feet. | SecHt.
Sept. 24 | G.C.Baldwin..... ... o i 120 120 3.02 244
Oct. 15 | George Belknap. . ... ..ooioiiooiii i iiiiiiia i 112 | 14 ..., 176

Daily gage height, in feet, of Green River near Kendall, Wyo., for 1910.

Day. Aug.|Sept.| Oct. Day. Aug. | Sept.| Oct. Day. Aug. |Sept.| Oct.
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GREEN RIVER AT GREEN RIVER, UTAH.

This station, which is located at the highway bridge 200 feet
upstream from the Rio Grande Western Railway bridge at Green
River railroad station, near Elgin post office (originally called Blake),
was established October 21, 1894, discontinued October 15, 1899, and
reestablished in February, 1905. The gage was moved December 2,
1910, from the railroad bridge to the highway bridge, 200 feet
upstream. Its datum is the same as that of the old gage at 5.53 feet.

A new bridge was erected at this point between the periods of main-
tenance of the original station and the present one. The datum of
the gage maintained up to December 2, 1910, as near as can be learned,
is 1.68 feet below the original datum and has remained the same since
its establishment; but owing to the change in conditions of flow’
caused by the relocation of the bridge piers, it is impossible to utilize
the early measurements in studies of new discharge curves.

Price River enters from the west about 16 miles above the station.
Several irrigation projects are completed and being promoted in this
drainage basin. The last ditch above the station on the right bank |
is about 6 miles upstream and on the left bank about 3 miles upstream.

Discharge measurements, which were formerly made from the rail-
road bridge and from a ferryboat, are now made from the highway
bridge, where conditions favor accurate measurements. This bridge
divides the measuring section into three parts, each 168 feet wide.
The channel is somewhat shifting.

A careful determination, in 1909, of the angle which the bridge
makes with the main current, necessitated a correction of 15 per cent
in all discharge measurements made at the bridge from 1905 to 1910.
‘The daily and monthly estimates of discharge for 1905 to 1909 have
been revised and supersede those previously published.!

Ice usually exists at the station during December, January, and
February. Monthly estimates during these periods have been
obtained by considering the general behavior of the river at this sta-
tion and by the aid of climatologic data.

Discharge measurements of Green River at Green River, Utah, in 1910.

Date. | - Hydrographer. Width, S‘:(l;%iaogf h(e}ith. chré)lirsg-e.
Feet. 8q.1t. Feet. | Sec.ft.

Apr. 26 | Fuller and EDPDerson .o...ooovmemon it ieieceaaeannns 465 4,260 9.0 {18,400

Oct. 3| Canfleldand Dort . ..........oioiiiiiiiiiiiiiaaiiaaane- 408 1,450 5.67 | b2,240

Dec. 3| G . H.Canfield................ooiio i iiaiaaaaan 421 1,460 5.52 1 ¢2,280

a Measurement made from railroad bridge. Coefficient of 0.876 applied for correction on aceount of angle
of bridge with the current.

b Measurement made from boat under ferry cable.

¢ Measurement made from highway bridge 200 feet upstream from railroad bridge.

1 See Water-Supply Paper U. S. Geol. Survey No. 269, 1911.
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Daily gage height, in feet, of Green River at Green River, Utah, for 1910.

[L. H. Green, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.6 7.0 5.5 7.65| 9.95| 9.4 7.0 6.25| 4.8 5.0 5.9 5.5
6.8 7.0 5.851 7.3511035| 9.75| 6.9 6.45| 4.8 5.3 5.8 | 5.5
6.9 7.0 6.05| 7.3 110.25| 9.8 6.65| 6.25| 7.0 5.5 5.8 5.5
7.0 7.0 6.2 7.2 |110.15| 9.7 6.6 6.15| 5.8 5.5 5.75 | 5.5
7.0 7.0 7.35| 6.95| 9.95| 9.6 6.5 6.0 5.06| 5.6 5.65 | 5.5
7.0 7.1 7.6 7.0 9.5 9.6 6.5 6.0 5.0 5.7 5.6 5.4
7.0 7.1 9.7 7.0 9.4 9.7 6.5 5.75 | 5.0 5.7 5.6 5.4
7.0 7.1 10.8 7.0 9.15 | 9.7 6.4 6.05| 5.0 5.7 5.6 5.4
7.0 7.1 9.1 7.0 9.2 9.45| 6.3 6.1 5.0 5.7 5.5 5.4
7.0 7.1 9.6 7.0 9.2 9.25| 6.3 5.9 5.0 5.7 5.5 5.4
7.0 7.1 8.951 7.0 9.25 | 9.0 6.1 5.65 | 5.0 5.6 5.5 5.4
7.0 7.1 8.6 6.9 9.45| 8.9 6.0 5.55| 5.05| 5.6 5.5 5.4
7.0 6.9 8.251 7.15| 9.6 8.7 5.9 5.4 5.1 5.7 5.5 5.4
7.0 6.75 | 7.9 7.35 | 10.+ 8.45| 5.8 5.3 5.1 5.7 5.75 1 5.4
7.0 6.45 | 7.65 1 7.7 |10.5 8.85| 5.7 5.3 5.3 5.7 6.051 5.4
7.0 6.25 ¢ 7.551 7.95(10.55 | 8.15| 5.7 5.3 5.3 5.8 6.0 5.4
7.0 6.2 7.451 81 }|10.5 7.85 | 5.7 5.2 5.6 6.85| 5.75 | 5.4
7.0 6.2 7.3 8.35110.35 | 8.0 5.7 5.2 6.05] 6.7 5.55 | 5.4
7.0 6.2 7.2 8.05:10.25| 8.0 5.5 5.2 5.8 6.6 5.5 5.35
7.0 6.05} 7.3 8.1 |10.0 7.9 5.7 5.2 5.85 | 6.5 5.5 5.25
7.0 5.95| 7.3 8.0 9.4 7.9 5.7 5.1 5.85| 6.55 1 5.5 5.0
7.0 57| 7.3 8.0 9.2 7.8 5.6 5.0 5.751 6.6 5.5 4.85
7.0 5.7 7.45 8.3 9.1 7.7 5.5 5.1 5.65| 6.4 5.5 4.4
7.0 5.5 7.7 8.4 9.1 7.6 5.4 5.0 5.6 6.35 | 5.5 4.4
7.0 5.5 7.8 8.65| 9.0 7.45 | 5.4 5.0 5.6 6.3 5.5 4.35
7.0 5.5 7.8 9.0 9.0 7.3 5.3 5.0 5.6 6.25 | 5.5 4.3
7.0 5.66 | 7.9 9.35 | 8.9 7.1 5.3 5.0 5.6 6.15| 5.5 4.3
7.0 585 | 7.9 9.2 8.8 7.0 5.3 4.9 5.5 6.05| 5.5 4.5
7.0 |..o.... 8.0 9.45| 8.55| 6.95| 5.5 4.9 5.4 6.0 5.5 4.6
7.0 |oo.o... 8.0 9.95 | 8.4 7.0 5.6 4.9 5.06 | 6.0 5.5 4.7
7.0 |eeaoo.. 7.9 ... 9.4 [....... 6.05| 4.8 [....... 6.0 |.i..... 4.7

Nore.—Gage heights affected by ice from Jan. 1 to Feb. 20, Mar. 7 to 9, and Dec. 26 to 31.
Daily discharge, in second-feet, of Green River at Green River, Utah, for 1910.

Day. Jan. Feb.‘ Mar. | Apr. |-May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
11,000 | 24,800 | 18,900 | 6,500 | 4,050 | 1,100 | 1,300 | 3,000 | 2,000
9,580 | 27,500 | 21,000 | 6,120 | 4,650 | 1,100 | 1,640 | 2,860 | 2,
9,350 | 26,800 | 21,300 | 5,260 | 4,050 | 6,500 | 2,000 | 2,720 | 2,
8,890 | 26,100 | 20,700 | 5,100 | 3,750 | 2,720 | 2,000 | 2,590 | 2,
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NoTE.—Daily discharge, Feb. 1-20, Mar. 7-9, and Dec. 26-31, estimated on account of presence of ice.
Mean discharge for January estimated at 1,000 second-feet.

Daily discharges except for f’geﬂod during which ice was present determined from two curves applicable
as follows: Jan. 1 to May 16, fairly well defined between 1,800 and 24,000 second-feet; May 17 to Dec. 31,
fairly well defined between 1,200 and 9,000 second-feet.
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Monthly discharge of Green River at Green River, Utah, for 1910.

[Drainage area, 38,200 square miles.]

Discharge in second-feet. . Run-off.
Month. Depth in Ace-
Per P B Tacy.
i s incheson | Totalin
Maximum. { Minimum. | Mean. s%faere drainage | acrefeet.
. area.

........................ 1,000 0.026 0.03 61,500 | D.
7, 500 a 1,200 2,500 . 065 07 139,000 | D.
22,400 2,7 11, 400 .298 34 701,000 | C.
24, 800 7,560 12, 500 327 36 744,000 | A,
13, 21,200 .555 64 | 1,300,000 | B.
21, 300 6,310 | 13,700 .359 40 815,000 | C.
6, 500 1,640 3,230 . 085 10 199,000 | B.
August .. 4,650 1,100 2,160 . 056 06 133,000 { B.
September. 6, 1,100 2,040 .053 06 121,000 | B,
October-. . .... .- 5,940 1,300 3, .086 10 202,000 | B.
November.................. 3,450 2,000 2,270 .059 07 135,000 | B.
December..............._.. 2,000 770 1,520 .040 05 93,500 | B.

The year............. 28,800 770 6,420 .168 2.28 | 4,640,000

o Estimated.

GREEN RIVER AT LITTLE VALLEY, UTAH.

This station, which is located at Little Valley, Utah, 6 miles down-
stream from the old station at Green River railroad station, near
Elgin post office, was established December 18,1910. No tributaries
enter between these two stations except a few washes which carry
water during floods.

Measurements are made from a ferry cable (Pl. III, A).
~ The gage is on the left bank, 100 feet upstream from the ferry, and

is in two sections, a vertical staff for low-water and a slope gage for
high-water readings.

The stream bed consists of loose sand overlying gravel and is liable
to change during high water.

The following discharge measurement was made by G. H. Canfield:

December 18, 1910: Width, 310 feet; area, 1,030 square feet; gage height, 0.90 feet;
discharge, 2,180 second-feet.

The following additional gage heights were obtained:
December 19, 0.9 foot; December 20, 0.75 foot; December 21, 0.6.

COLORADO RIVER AT YUMA, ARIZ.

This station, which is located in the town of Yuma, Ariz., 1} miles
below the mouth of Gila River and 10 miles by river above the Mexi-
can border, furnishes information concerning the amount of water
available for irrigation along the lower Colorado River. Records of
river height have been kept by the Southern Pacific Co. since April 1,
1878.

At Laguna dam, 14 miles above the station, approximately 60
second-feet is diverted for irrigation on the California side. At
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Yuma below the station, an average of 100 second-feet is pumped from
the river for irrigation’in the Yuma Valley. At the Imperial canal
headworks, 6 miles below Yuma, approximately 1,500 second-feet is
diverted for use in Imperial Valley.

The records given herewith are furnished by the United States
Reclamation Service, through F. L. Sellew, project engineer, Yuma,
Ariz.

The gage is a vertical staff, in two sections, the upper section, read-
ing above 24 feet, being the original gage established in 1876. It is
located at the railroad bridge, 600 feet above the cable station. The
elevation of the zero of the gage is 102.79 feet above sea level.

As the bed of the stream is composed of silt and sand and is very
unstable, frequent measurements are necessary to properly determine
the daily discharge. Neither bank is subject to overflow. Previous
to May 31, 1903, discharge measurements were made from the rail-
road bridge. On that date a cable station was established at a point
600 feet below the bridge, and all measurements are now made from
a car, except during highest floods, when a boat is used. At flood
stages a large part of the water flows through an old channel and
does not pass under the cable. At such times this overflow water is
measured at the point where it passes under the railway trestle, one-
third mile north of the main channel.

Discharge measurements of Colorado River at Yuma, Ariz., in 1910.
[By R. L. North and N. B. Conway.]

‘ ‘ :

Gage Dis- | Gage Dis-

Date. height. | charge. | Date. height. | charge.
; !

Feet. Sec.-ft. Feet. Sec.-ft.
14.65 4,400 || Mar. 29 19.3 33,800
20.7 48,700 20.1 38,800
19.7 35,400 || Apr 2.1 36,400
17.3 21,200 1935 | 30,200
16.9 18,300 186 27,300
15.8 13,400 18.3 24,100
15.0 10,000 18.5 231500
15.0 9,100 18.1 22,000
15.5 12,300 18.1 22,400
16.2 15,200 18.7 24,900
16.4 15,500 19.2 30,500
15.8 12, 600 19.1 30,100
15.4 10, 600 19.9 1800
15.6 10,200 20.3 38, 500
15.8 10,300 || May 215 19,200
15.8 9,500 22.0 54,900
15.8 9,300 2.7 65,300
15.9 8,800 22,9 70,900
15.9 8,700 22.9 63,800
15.7 1100 22,1 61, 600
15.8 8,400 2.1 55,900
15.8 8,400 215 50,400
16.0 8,200 216 53,100
15.9 8,200 22,0 60,100
15.9 7,600 23,0 70,300
16.3 8,700 21.95 | 57,500
7.0 13, 700 21,95 | 61,600
17.6 20,000 21,0 48,400
18.2 000 20,1 42,100
20.4 40,600 | 20.1 4t
19.9 36,100 || June 19.9 40,100
18.9 29,500 || 20,0 41,900
18.3 26, 500 21,8 56,200
18.2 25,000 || 23,2 67,100

18,4 26,000 | 23.2 69,100
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Discharge measurements of Colorado River at Yuma, Ariz., in 1910—Continued.

Gage Dis- Ga; Dis-
Date. height. | charge. Date. height, | charge.
Feet. Sec.ft. Feet. Sec.+t.
June 16 22,15 | 57,000 || Sept. 17 15.6 7,100
1 21.25 48,100 15.2 6,100
20.35 40,500 15.5 6,900
19.95 35,200 15.5 6,200
19.4 32,200 15.2 5,600
18.75 28,700 15.8 7,600
18.35 26,900 || Oct. 15.6 6,500
July 18.05 23,500 15.8 8,200
17.8 21,100 15.3 5,900
18.3 23,900 15.5 5,700
17.4 19,300 15.5 5,600
16.95 16,800 15.4 5,400
16.5 14,300 16.0 6,100
16.6 15,100 16.7 10,400
16.1 12,100 16.4 11,900
16.1 10, 600 16.4 10, 600
16.0 9,800 || Nov. 16.2 8,710
16.0.] 10,000 16.25 8,470
15.7 7,600 16.4 8,970
15.7 7,700 16.2 8,040
Aug. 15.9 8,300 16.2 7,160
16.3 10,100 16.2 7,450
16.6 11,600 16.5 8,410
16.1 11,100 16.3 7,840
16.2 12,700 16.4 8,210
16. 4 13,200 16.8 8,890
15.8 10,300 16.3 7,790
16.0 10,500 || Dec 16.3 7,260
15.8 9,400 16.0 6, 520
15.4 7,800 16.3 7,310
15.5 7,800 16.4 6,610
15.5 7,800 16.2 6,980
3 15.15 6,500 16.2 7,170
Sept. 15.0 5,500 16.2 6,920
14.9 4,800 16.0 6,440
14.9 4,800 16.2 7,150
15.3 5,300 16.3 6,860
4.7 4,800 16.0 5,560
15.8 8,000
Daily gage height, in feet, of Colorado River at Yuma, Ariz., for 1910.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
20.2 120.6 |19.95]18.2 [16.0 | 15.25] 15.6 | 16.2 | 16.4
20.05{21.05)19.9 |18.0 |16.2 | 150 | 155 | 16.2 | 16.4
19.7 1215 |19.9 |17.85}116.05} 15.0 | 15.5 [ 16.3 | 16.3
19.45| 21.8 | 20.05¢ 17.8 {16.35| 15.0 | 15.55] 16.2 | 16.2
19.1 1221 120.7 [ 17.8 [16.4 | 14.95| 15.6 | 16.35 | 16.2
18.85(22.55(21.3 | 18.3 | 16.55(14.9 [ 155 | 16.2 ] 16.2
18.6 [ 22.8 [21.8 |18.2 | 16.25}14.9 | 15.45] 16.2 } 16.3
18.45122.8 |22.3 117.6 | 16.4 | 14.85) 15.4 | 16.2 | 16.3
18.3 [22.95(22.75|17.3 | 16.1 1153 |15.55]16.2 | 16.4
18.45]22.9 123.0 | 17.1 | 16.05|15.2 | 15.45] 16.2 | 16.35
18.6 [22.6 |23.2 }17.05}16.2 | 150 | 15.35( 16.2 | 16.4
18.45| 22.1 | 23.45]16.95| 16.1 | 15.0 | 15.25] 16.2 | 16.2
18.3 [21.85)23.2 | 16.7 {16.4 [ 150 |[152 |16.2 |16.2
18.15| 21.45] 23.1 | 16.45] 16.1 | 16.1 | 153 [ 16.2 | 16.2
18.15| 21.2 | 22.6 | 16.75] 15.85 | 15.75 [ 15.5 | 16.5 | 16.2
18.2 | 21.25|22.1 |16.55| 15.8 | 15.65 | 15.5 | 16.65 | 16.2
18.35(21.6 {21.6 | 16.25| 15.85 | 15.45 | 15.3 | 16.45 | 16.2
18.5 [21.9 212 [16.2 | 15.95( 15.35 | 15.4 | 16.4 | 16.2
18.7 {22.05)20.95}16.1 | 15.95|15.3 | 15.4 |16.3 | 16.1
18.9 |22.55|20.55| 16.1 | 15.75| 15.4 | 15.4 | 16.3 | 16.0
15.35]22.8 | 20.3 }16.1 | 15.55| 15.55 | 15.8 | 16.3 | 16.0
19.25123.1 | 20.1 }16.0 {154 |15.5 | 1595 16.05] 16.0
19.15123.0 | 19.9 | 16.0 | 15.4 {15.25| 158 [ 16.3 [ 16.1
19.1 | 23.0 [19.7 159 | 1565 ]15.5 |16.65| 16.35 | 16.2
19.25 22,55 | 19.35 | 15.95 | 15.5 | 15.4 | 16.55 | 16.6 | 16.2
19.15(21.95] 19.05 ] 16.0 | 15.55| 15.45 | 16.8 | 16.8 | 16.25
19.5 |21.4 | 19.0 | 15.85( 15.5 | 156.5 | 16.35 16.6 | 16.3
19.95121.0 | 18.75| 15.7 | 15.55| 15.6 | 16.25} 16.3 | 16.3
20.1520.7 {18.7 {157 {15.15( 158 | 16.35| 16.3 | 16.0
20.35 | 20.45] 18.3 | 15.65} 15.35 | 15.5 | 16.2 | 16.3 | 16.05
....... 20.1 |.......[15.6 | 15.2 |.......|16.2 |.......| 16.0
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Daily discharge, in second-feet, of Colorado River at Yuma, Ariz., for 1910.

Day. | Jan. | Feb.| Mar.| Apr.| May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
38,500 | 40,900 | 40,500 | 25,200 | 8,900 | 6,800 | 6,500 | 8,700 | 8,200
36,100 | 45,000 | 40,100 | 23,100 | 10,000 | 5,600 | 6,300 | &, 300 | 8,000

y 49,200 | 40,500 | 21,800 | 8,800 | 5,500 | 6,400 | 8,500 | 7,300
32,000 | 52,700 | 42,500 | 21,200 | 10,500 { 5,300 | 6,900 | 7,900 | 7,100
30,200 | 56,100 | 47,800 | 21,100 | 10,600 | 5,100 | 7,200 | 8,800 | 7,300
28,500 | 61,700 | 52,400 | 24,500 | 11,200 | 4,800 | 6,800 { 7,900 | 7,500
27,300 y 56,200 { 23,100 | 10,300 | 4,800 | 6,600 | 7,900 | 7,800
25,700 | 65,200 | 5,900 | 19,500 | 12,200 | 4,600 | 6,300 | 8,000 | 7,310
24,100 | 65,300 | 63,300 | 18,400 | 11,100 | 5,800 | 6, 7,600 | 7,250
24,600 | 64,200 | 65,400 | 17,100 | 11,100 | 5,000 | 5,400 | 7,200 | 6,300
25,100 | 60,700 | 67,100 | 17,100 | 12,700 | 4,600 | 5,000 | 7,300 | 7,100
23,200 | 55, , 400 | 16,800 | 11,500 | 4,900 | 4,500 | 7,500 | 6,600
22,800 | 53,500 | 68,400 | 15,400 | 13,200 | 5,100 | 4,300 | 7,200 | 7,000
22,500 | 49,900 | 68,400 | 13,900 | 11,600 /11,300 | 4,700 | 7,000 | 7,100
22,600 | 48, 62,500 | 16,600 | 10,300 | 7,800 | 5,600 | 8,400 | 7,200
23,200 | 49,300 | 56,700 | 14,800 | 10,300 | 7,300 { 5,600 [ 9,500 | 7,100
23,700 | 53,100 | 51,800 | 12,600 | 10,000 | 6,300 | 4,900 | 8,500 | 6,900
24,100 | 57,300 | 47,700 | 12,500 | 10,200 | 6,200 | 5,400 | 8,200 | 7,200
24,900 | 60,700 | 45,600 | 12,100 | 10,300 | 6,200 | 5,000 | 7,800 | 7,000
26,800 | 64,500 | 42,000 | 11,300 | "9,100 | 6,600 | 4,900 | 7,700 | 6,500
29,000 | 67,200 | 40,500 | 10,600 | 8,300 | 7,500 | 5,860 | 7,500 | 6,400
30,200 | 69,700 | 37,400 | 10,300 | 7,700 { 6,900 | 5,900 | 6,300 | 6,300
30,200 | 69,700 | 34,800 [ 9,800 ] 7,800} 5,400 | 5,500 | 7,200 | 6,700
30, 70,300 | 33,900 | 9,200 | 8,100 | 6,200 10,200 | 7,200 | 7,100
30,900 | 64,300 | 31,800 | 9,600 | 7,800 | 5,800 [10,600 | 8,100 | 6,900
30,300 | 57,000 | 30,200 | 10,000 | 8,100 | 6,200 |13,500 | 8,900 | 7,000
32,000 | 52, 30,000 | '8, 7,800 | 6,600 {11,500 | 8,200 | 7,100
34,200 | 48,400 | 28,700 | 7,600 | 8,200 7,100 {10,200 | 6,900 | 6,900

y 46,300 | 28,700 | 7,600 | 6,300 7,600 {10,300 | 7,400 | 5,600
38,900 | 44,500 | 26,500 | 7, 7,400 | 6,100 | 9,200 | 7,800 | 5,800
........ 42,100 {........] 6,900 | 6,800 (.......] 9,000 |.......] 5600

Monthly discharge of Colorado River at Yuma, Ariz., for 1910.
) [Drainage area, 225,000 square miles.}
Discharge in second-feet. Run-off.
Month. Per Depth in Totalin
. e e mches on 0
Maximuam, | Minimam. | Mean. sgllha:e drainage | acre-feet.
g area.

67, 500 4,600 | 18,800 0.084 0.10 | 1,160,000 -
'10,800 8,100 9,160 .041 .04 509, 000
40, 7,700 | 24,400 .108 J12| 1,500,000
38,900 22, 28,700 128 J14| 1,710,000
70,300 40,900 5@, .251 .29 | 3,470,000
69, 400 26, 500 47,000 . 209 .23 2, 800,000
25,200 6,900 | 14,700 065 b .08 904, 000
13,200 6,300 9,620 .043 .05 592, 000
11,300 4,600 6,170 .028 .03 367,000
13,500 4,300 6, .031 .04 429,000
9, 500 6,300 7,850 .035 .04 467,000
8,200 5,600 6,940 .031 AN 427,000
70,300 4,300 19,700 .088 1,20 | 14,300,000

43924°—wsp 289—12——3
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TRIBUTARY BASINS.
NEW FORK RIVER BASIN.
GENERAL FEATURES.

New Fork River and its tributaries drain a portion of the western
slopes of the Wind River Range, extending from Fremont Peak
southeastward to Mount Bonneville, Mount Geikie, and Twin Buttes.
The main stream flows in a general southerly course to a point near
Cora, Wyo., where it turns sharply to the southwest, joining Green
River about 40 miles below.

Pine, Pole, and Boulder creeks and East Fork River are the chief
tributaries of the Newfork. These are all small streams, heading far
back among the high peaks of the range and fed by the numerous
springs and small mountain lakes with which the region is dotted.
Fremont, Boulder, Fayette, Half Moon, Burnt, and Meadow lakes
are the largest and most important of these. Fremont Lake, through
which Pine Creek flows, has an area of approximately 2,500 acres.

The upper portions of the valleys of all these streams are forested
and the valleys and rolling bench lands are covered with sagebrush
and a sparse growth of nutritious grasses. The soil of the foothill
region is sandy and gravelly in character, gradually becoming a rich
loam at the lower levels.

NEW FORK RIVER NEAR CORA, WYO.

This station, which is located at the ranch of Eugene Alexander,
3% miles below the outlet of New Fork Lake, was established July 29,
1910. A station was maintained on this stream 12 miles below the
present site during 1905, but, as several tributaries enter and several
ditches take water between the two sites, the records are not com-
parable.

Practically no water is diverted between the present station and
New Fork Lake, and the records therefore indicate the amount of
water available for storage'in the lake.

The gage is a vertical staff. Discharge measurements are made by
wading.

The following measurement was made by G. C. Baldwin:

September 23, 1910: Width, 24 feet; area, 11 square feet; gage height, 1.21 feet;
discharge, 6.6 second-feet.
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Daily gage height, in feet, and discharge, in second-feet, of New Fork River near Cora,
Wyo., for 1910.

[Eugene Alexander, observer.)

July. Aug. Sept. ° Oct. Nov. Dec.
Day.
Gage | Dis- | Gage| Dis- | G Dis- Gapie Dis- | Gage| Dis- | Gage | Dis-
. eight.| charge. [height.| charge. height.| charge. [height.| charge. |height.| charge. [height.| charge.

Feet. | Sec.-ft. | Feet. | Sec.-ft. | Feet. | Sec.ft. | Feet. | Sec~ft. | Feet. | Sec.-ft.
1.7 421 1.25 9 1.2 7 1.2 7 1.2 7
1.7 421 1.25 9 1.2 7 1.2 7 1.2 7
1.65 371 1.25 9| 1.2 7 1.2 7 1.2 7
1.65 371 125 9 1.2 7 1.2 7 1.2 7
1.65 371 1.25 9 1.2 7 1.2 7 1.3 11
1.65 371 1.25 9 1.2 7 1.2 7 1.7 42
1.6 321 1.25 9 1.2 7 1.2 7 1.3 11
1.55 281 1.2 7 1.2 7 1.2 7 1.3 11
1.55 281 1.2 7 1.2 7 1.2 7 1.2 7
1.55 28| 1.2 7 1.2 7 1.2 7 1.2 7
1.55 28| 115 5 1.2 7 1.2 7 1.2 7
1.5 2| 1.15 5 1.2 7 1.2 7 1.2 7
1.5 231 115 5 1.2 7 1.2 7 1.4 17
L5 2| 1.15 5 1.2 7 1.2 7 1.2 7
1.5 23| 1L.15 5 1.2 7 1.2 7 1.3 11
1.45 20| L15 5 1.2 7 1.2 7 1.4 10
1.45 201 L1 3 1.2 7 1.2 7 1.4 10
1.45 201 1.1 3 1.2 7 1.2 7 1.5 10
1.45 201 1.05 2 1.2 7 1.2 7 1.3 10
1.45 20| L05 2 1.2 7 1.2 7 1.3 10
1.45 20| L.15 5 1.2 7 1.2 7 1.3 10
1.4 17| 1.2 7 1.2 7 1.2 7 1.3 10
1.35 14| 1.25 9 1.2 7 1.2 7 1.4 10
1.35 14 1.2 7 1.2 7 1.2 7 1.3 10
1.35 14} 1.2 7 1.2 7 1.2 7 L3 10

26... 1.35 14 1.2 7 1.2 7 1.2 7 1.4 10

27. 1.35 14| 1.2 7 1.2 7 1.7 42 1.4 10

28. 1.3 11| L2 7 1.2 7 1.5 23 1.4 10

29. 1.3 1] 1.2 7 1.2 7 1.3 11 15 10

30. 1.3 1] L2 7 1.2 7 1.2 7 1.8 10

31.. 1.25 [ 2N PR R 1.2 [ PR 1.8 10

NoTE.—Daily discharge determined from a well-defined curve. Discharge estimated Dec. 16-31, on
account of presence of ice, which probably affected the gage readings.

Monthly discharge of New Fork River near Cora, Wyo., for 1910.

Discharge in second-feet.

Run-off Acen-
Month. {tarm ra%cyu
Maximum. | Minimum, | Mean, | 3¢re-feet).

42 9 2.1 1,420 | A.
9 2 6.5 387 | A,
7 7 7.0 430 | AL
42 7 8.8 524 | A.
42| 10.5 646 | C.

PINE CREEK NEAR PINEDALE, WYO.

Pine Creek, designated Fremont Creek on the earlier maps, rises
on the southern slope of Fremont Peak, near the top, and flows
southwestward about 25 miles to its junction with New Fork River.
Its drainage area comprises 130 square miles, about 60 square miles
being covered with forest. From its source to a point about 2 miles
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beyond Fremont Lake, through which it flows, it is a winding stream
descending by a series of falls and rapids, almost impassable even at
low water.

The gaging station, which is located at an old Indian fording place
below the outlet of Fremont Lake, about 4} miles by wagon road from
Pinedale and 115 miles from Rock Springs station, on the Union
Pacific Railroad, was established July 22, 1910. A station described
under the same name was maintained during 1904-1906 at a point
about 1% miles below the present station. Two ditches divert water
from the stream between the old and the new sites.

A staff gage was installed July 22, 1910, and was reset September
26, 1910, at a different location. On September 20, 1910, a perma-
nent chain gage was installed on the left bank.

High-stage measurements are made from a cable 50 feet below the
chain gage; low-stage measurements are made by wading.

Gage heights are furnished by the Forest Service.

The following discharge measurement was made by G. C. Baldwin:

September 20, 1910: Width, 71 feet; area, 45 square feet; gage height, 1.72 feet;
discharge, 36 second-feet.

Daily gage height, in feet, of Pine Creck near Pinedale, Wyo., for 1910.

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. | Nov.

No1Ee.—Creek frozen over on Nov. 24.

POLE CREEK NEAR PINEDALE, WYO.

Pole Creek rises on the southwestern slope of New Fork Peak,
flows southwestward, and unites with New Fork River about midway
between the points at which that stream is joined by Pine Creek and
East Fork River. It is fed by numerous small lakes, of which Fay-
ette and Half Moon lakes are the largest.

The gaging station, which is located just below the mouth of Fall
Creek and about 5 miles from Pinedale, Wyo., was established
July 25, 1910.

One ditch diverts water from Pole Creek above the present station.

A chain gage is fastened to the right bank of the stream.

Measurements are made by wading at all stages. -
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From 1904 to 1906 a gaging station was maintained on Pole Creek
about 1} miles above the present site and above the mouth of Fall
Creek, the outlet of Burnt Lake. During 1904 and 1905 a station:
was maintained on Fall Creek three-fouiths of a mile above its
mouth. The records obtained at the present station indicate the
amount of water flowing from Pole Creek and Burnt Lake and
available for power development.

Discharge measurements of Pole Creek near Pinedale, Wyo., in 1910.

Date. Hydrographer. Width, | ATeR of | Goge | charse,

Feet. 8q. ft. Feet. | Sec.-ft,
101

ELVT LA B B B O £ (1) SR SRS IO, 2,61
Sept. 21 | G. C. BaldWin. .o euemiiiie i 36 29.0 2.00 17
Daily gage height, in feet, of Pole Creek near Pinedale, Wyo., for 1910.
{J. C. Coble, observer.}
Day. July. ! Aug. | Sept.| Oct. | Nov.| Dec. Day. July. { Aug. |Sept.| Oct. | Nov. | Dec.

'NoTE.—A chain gage installed Sept. 21, 1910, read same as old gage.

BIG SANDY RIVER NEAR BIG SANDY, WYO.

This station, which is located at Leckie’s ranch, just above the
dam site of the Eaton Irrigation Co. and below all mountain tribus
taries, was established July 26, 1910.

A chain gage is located on the left bank about one-quarter mile
below the Leckie ranch house.

Low-stage measgurements are made by wading; at high stages
measurements are made from a cable about 200 yards below the gage.
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Discharge measurements of Big Sandy River near Big Sandy, Wyo., in 1910.

Date. Hydrographer, Width. ;‘eﬁﬁ)"n{ h(iiaggft. chIa’alrs-ge

Feet. Sg. ft. Feet. | Sec-ft.
JULY 26 | T Co FLON b neam e emeeme e e nanan 34 41| 5.50 50
Sept. 28 | Baldwinand Belknap. ...c...c.oooieiemireianaiiaaanenana- 24 19 5.26 20

Daily gage height, in feet, of Big Sandy River near Big Sandy, Wyo., for 1910.

[Mrs. Anna Leckie, observer.]

Day. | July. | Aug. | Sept. | Oect. Nov. Day. July. | Aug. | Sept. | Oct. | Nov.
5.75 5.25 5.2 5.2 5.3 |ocaan-.. 5.3
56 |........ 5.25 5.2 5.3 5.25 5.3

5.2 [0 0 ORI AR
5.2 5.3 l.eiean.. 5.3
5.2 5.8 [eeeecuns 5.25
5.2 5.3 feeceon.n 5.25
........ 5.2 5.3 |.c.....] 5.25|.
5.2 5.25 |........ 5.3 |-
5.2 5.2 loee.o... 5.3 |.
5.2 5.2 5.25 5.25 |.
5.2 5.2 oo 5.25 |.
5.15 5.2 5.25 5.25 |.
5.2 5.2 525] 53 |.
5.2 v 5.25 5.25 5.3
5.2 5.25 5.25 5.3
5.25 [ooiiiii e

Nore.—The observer’s note of Nov. 21 states that creek was frozen over.

BEAVER CREEK NEAR LADORE, COLO.

This station, which is located at Meyer’s ranch, about 16 miles
from Ladore, Colo., was established June 17, 1910, by the State
engineer of Colorado, by whom the records are furnished. -

A vertical rod gage is fastened to the right bank at the footbridge.

Discharge measurements are made from a foot log 100 feet below
the ranch house.

During the winter months the relation between gage height and
discharge is affected by ice.

Discharge measurements of Beaver Creek mear Ladore, Colo., in 1910.

. Areaof | Ga; Dis-
Date. Hydrographer. Width. | gection. |beight. |charge.

8q. 1t Feet. | Secft.

June 17¢| C. L. Chatfield.... ... ... .ot B T 25 s 2.1

PN T 11 FR' (' SRR NP FOURPI R b2.0

t. 29 1.5 0.60 1.2
29 37 4.05 | c455

@ No water in stream below ditches at station.
b Estimated.
¢ Discharge obtained by slope measurement and use of Kutter’s formula.
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Daily gage height, in feet, and discharge, in second-feet, of Beaver Creek mear Ladore,
Colo., for 1910.

April. May. September. October, November. December.
Day.
Dis- | Gage | Dis- | Gage| Dis- | G Dis- | Gage | Dis~
charge. |beight.| charge. height.| charge. [height.| charge. (height.| charge,
400 | 0.2 0.3 0.55 Lo} 0.55 1.0} 0.75 3.0
350 .2 .3 .55 1.0 .6 1.2 75 3.0
350 .2 .3 .55 1.0 .6 1.2 .75 3.0
300 .2 .3 . 1.0 .6 1.2 .75 3.0
200 .3 4 .55 1.0 .6 1.2 .75 3.0
200 -4 5] .55 1.0 .6 1.2 .75 3.0
100 .5 vy +85 1.0 .6 1.2 .75 3.0
50 .5 7 .55 1.0 .6 1.2 .75 3.0
25 .5 9 .55 1.0 .6 1.2 .75 3.0
10 .5 T .85 1.0 7 2.3 .75 3.0
5 .5 . .55 1.0 .7 2.3 .75 3.0
5 .55 1.0 .58 1.0 7 2.3 .75 3.0
5 .55 Lo .55 1.0 7 2.3 .75 3.0
3 .55 1.0 .55 1.0 7 2,3 75 3.0
3 .55 1.0 .55 1.0 7 2.3 75 3.0
2 .55 1.0 .55 1.0 7 2.3 .75 3.0
2 .55 1.0 i 2.3 7 2.3
2 .56 1.0 .7 2.3 7 2.3 |.
2 .55 1.0 .6 1.2 .7 2.3 |.
2 .55 1.0 .6 1.2 .7 2.3
2 .55 1.0 .6 1.2 i 2.3
1 .55 1.0 .6 1.2 7 2.3 i.
1 .55 1.0 .6 1.2 7 2.3 |-
1 .55 1.0 .6 1.2 .7 2.3 |-
1 .55 1.0 .55 1.0 7 2.3
0 .55 1.0 .55 1.0 i 2.3
0 .55 1.0 .55 1.0 .7 2.3 |-
0 .85 1.0 .55 1.0 W7 2.3 |.
0 .55 1.0 .55 1.0 .75 3.0 |.
04 .55 1.0 .55 1.0 .75 3.0 |-
[ (R .55 b1 I PR R,

Nore.—High-water discharge determined by means of slope measurement and the use of Kutter’s
formula. No flow during June, July, and August.

Monthly discharge of Beaver Creek near Ladore, Colo., for 1910.

[Drainage area, 27 square miles.]

Discharge in second-feet. Run-off,
Month. Per Depth in )
Maximum. | Minimum.| Mean. s%;;xlaére lgmﬁsagg B};m
area.

P BT U IR R 455 16.8 4.39 6,320
A e e emeeennnemmeenmmmeeea e e 65.2 2.41 2.78 4,010
September. 1.0 0.3 .82 .030 .03 49
October..... 2.3 1.0 1.12 041 .05 69
November. ... .- 3 1 2.01 074 08 119
December1-16 .. ... ............ 3.0 3.0 - 3.0 111 07 101
The Period- . -couneeoeeaeefeaeiieeeeedoiieae e e 10,700

VERMILION CREEK NEAR LADORE, COLO.

This station, which is located near Bassett’s ranch, about 5 miles
from Ladore, Colo., was established August 29, 1910, by the State
engineer of Colorado and is maintained by the State in cooperation
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with Ward & Montgomery, of Denver. The records are furnished by
the State engineer.

A vertical staff gage is spiked to an old bridge abutment.

A sandstone outcrop immediately below the station givesgood control
to the section. The stream channel is practically dry part of the year.

Low-stage measurements are made by wading. High-stage dis~
charge is computed by means of Kutter’s formula.

The relation between gage height and discharge is affected by ice
during the winter months.

Discharge measurements of Vermilion Creek near Ladore, Colo., in 1910.

Date. Hydrographer. Width. s%cr%l?og{ hggﬁ Dis--

Feet. | Sq.ft. | Feet. | Sec.ft.
563 =

July 28 | C. Lo Chatfleld. ... oomomen e ie e [ %
Aug. 29 290 oy
Oct. 28 :iig

a Discharge obtained by slope measurement and use of Kutter’s formula. b Estimated.

Daily gage height, in feet, and discharge, in second-feet, of Vermzlwn Creek near Ladore,:
olo., for 1910.

[E. Bassett, observer.]

July. August. September. October. November.

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

1 150........ 4.5
1 Ll ... 4.5
34 LS| 4.5
375 LS|, 4.5
408 LS ... 4.5
128 L5 4.5
22 1.5 . 4.5
3 L5 4.5
L5 15| 4.5
L5 2.0 |. 4.5
| I L5 | 2.0 4.0
1)........ 1.5 (. 2.0 |. 4.0
1., L5 2.0 |. 4.0
1. 1.5 2.0 4.0
) N 1.5 2.0 4.0
1 L5 L2 47 [........ 4.0
1. 15 1.0 4.0
1] L5 .2 4.0
11 L5l -- 4.0
1] L5 40
... 5. 4.0
| 1N P L5 4.0
| I R L5 4.0
Tl 1.5].. 4.0
) I O L5 4.0
1 L |....... 4
1 15 4
14 L5 4.5
1. 1.5 5.0 |
1. L5 5.0 .
1. . 5.0
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Monthly discharge of Vermilion Creek mear Ladore, Colo., for 1910.

[Drainage area, 1,017 square miles.j

Discharge in second-feet. Run-off.
Month. Per ?e th in Total In
.. " nches on 0
Maximum, | Minimum. | Mean. sg]t;lsge drainage | acre-feet.
. area.

JULY e ee el 2,680 1 136 ¢ 0.134 0.15 8,360
AUgust. ..o 21 1 2.0 .002 .002 123
September. . . 408 L5 33.5 .033 .04 1,990
October........ e 417 1.5 33 .032 .04 2,030
November.............. JO. 181 3 21 021 .02 1,250
The period. - . oocoovneoonie e oo 13,800

YAMPA RIVER BASIN.
GENERAL FEATURES.

Yampa River rises in Egeria Park, in the southeastern part of
Routt County, Colo., runs in a general northerly direction to Steam-
boat Springs, and thence westward to its point of junction with
Green River, just east of the Colorado-Utah State boundary.
Through almost its entire course it flows in a succession of open
valleys alternating with deep, narrow canyons, the longest and
deepest of the canyons being that through which it enters the Green.

The drainage basin of the river lies for the most part within the
boundaries of Routt County, which is a little larger than the State of
Massachusetts and comprises about 6,000 square miles. Its eastern
limit is formed by the Park Mountains. Westward from the moun-
tains the basin is largely the eroded and dissected Yampa Plateau,
whose wide terraces, abrupt cliffs, and deep-cut gulches and arroyos
are the striking features of the region. The general level is over 6,000
feet above sea.

Elk River, Fortification Creek, Elk Head Creek, William River, and
Little Snake River are the most important tributaries of the Yampa.
The upper basins of these streams are within the forested region, but
along their lower courses are many cultivated areas.

YAMPA RIVER AT YAMPA, COLO.

This station, which is located at the footbridge on the road between
Yampa River and the Denver, Northwestern & Pacific Railway sta-
tion, was established May 17, 1910, by the State engineer of Colorado,
by whom the records are furnished.

A vertical staff gage is spiked to the upstream side of the footbridge.

The current makes an angle of about 15 degrees with the bridge.
The bed of the stream, affords fair conditions for discharge measure-
ments.
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Discharge measurements are made from the downstream side of
the wagon bridge just above the footbridge.

The relation between gage height and discharge is affected by ice
during the winter months.

Discharge measurements of Yampa River at Yampa, Colo., in 1910.

Date. Hydrographer. Width. ;:g;gg{ h‘g&%Gt. ch];'g;e.

8q. ft. Feet, | Secft.
13 21.5

-------- 5
22 2.00 81
3.7 .90 2.0
1.0 .70 1.1
5.0 1.00 4.0
14. 1.50 21
7.2 1.08 4.9
14 1.47 23

Daily gage Mght, in feet, of Yampa River at Yampa, Colo., for 1910.
[O. D. 8ibold, observer.}

Day. May. | June. | July: | Aug Sept. | Oct Nov. | Dec
1 2.0 0.95 0.9 1.55 1.2 1.4
2 2.05 .9 1.0 1.5 1.25 1.4
3 2.0 .95 1.0 1.45 1.2 1.35
4 1.9 1.0 1.0 1.5 1.2 1.4 |.
5 1.85 .95 1.0 1.5 1.15 1.45
1.9 .9 1.2 | L5 1.2 1.4
1.9 .9 1.45 1.5 1.15 1.4 |..
1.9 .85 | 1.45 L5 1.1 1.4 |
1.85 .9 1.5 1.55 1.1 1.35 |.
1.9 .9 1.5 1.6 1.15 1.4
1.85 .9 1.55 1.6 1.1 1.4
1.9 .85 1.5 1.65 1.2 1.4
1.95 .85 1.5 1.6 1.2 1.5
2.0 .8 1.5 1.6 1.25 1.5
2.0 .8 1.45 1.6 1.2 1.4
2.0 .8 1.5 1.6 1.3 1.4
1.9 1.8 .8 1.5 1.6 1.25 1.35 |.
1.9 1.85 .8 1.5 1.65 1.3 1.3 1.
2.0 1.8 .8 1.5 1.6 1.3 1.35 |.
2.1 1.7 .8 1,85 1.65 1.35 1.3 L
2.0 1.6 .7 1.5 1.6 1.3 1.35 |.
2.1 1.55 7 L5 1.55| 1.3 1.3
1.9 1.5 .75 15 1.5 1.35 1.4
1.9 1.45 .7 1.5 15 1.3 1.4 |.
2.0 1.2 .7 1.5 1.4 1.4 1.4
1.95 1.05 .7 1.45 1.4 1.4 145
1.9 1.0 7 1.5 1.35 1.4 1.4 |.
1.95 1.0 .75 1.5 1.35 1.4 L5 |
1.95 1.0 .85 1.5 1.3 1.4 1.45 |.
1.9 1.0 .9 1.5 1.2 1.4 1.4
1.9 {....... .9 15 Lo ) Y T PO
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Daily discharge, in second-feet, of Yampa River at Yampa, Colo., for 1910.

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.6 1.8 26 9 17 17
1.8 3.5 22 11 17 20
2.6 3.5 20 9 15 17
3.5 .3.5 22 9 ) i A
2.6 3.5 22 7.5  20|........
1.8 9 22 9
1.8 20 22 7.5
1.2 20 22 6
1.8 22 26 6
1.8 22 29 7.5
1.8 26 29 6
1.2 22 34 9
1 22 29 9
0.7 22 29 11
N 20 29 9
.7 22 29 13
9 22 29 11
7 22 34 13
T 22 29 13
7 26 34 15
.2 22 29 13
.2 22 26 13
.4 22 22 15
.2 22 22 13
.2 22 17 17
.2 20 17 17
.2 22 15 17
.4 22 15 17
1.2 22 13 17
1.8 22 9 17
1.0 22 |........ 17

Monthly discharge of Yampa River at Yampa, Colo., for 1910.

[Drainage area, 52 square miles.]

Discharge in second-feet. Run-off.
Month. Per iDe th in Total t
5 nches on otal in
Maximum. | Minimum., \Mean sg]x:la;e draina:ge acre-feet.
104 62 73.0 1.40 0.78 2,170
92 3.5 47.3 .910 1.02 2,810
3.5 .2 1.21 .023 .03, 74
26 18 18.5 .356 .41 1,140
34 9 24.1 .463 .52 1,
17 6 1.7 .225 .26 719
13 17.1 329 .37 1,020
........................................................ 9,370

YAMPA RIVER AT STEAMBOAT SPRINGS, COLO.

This station, which is located at the lower steel bridge at the Den-
ver, Northwestern & Pacific Railway station, Steamboat Springs,
Colo., was established March 3, 1910, by the State engineer of Colo-
rado, by whom the records are furnished.

A standard chain gage and a Bristol automatic gage, both referred
to the same datum, are attached to the bridge.

The bed of the stream is composed of cobbles and bowlders and is
permanent. Conditions favor accurate measurements.
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Discharge measurements are made at the steel bridge between the
railroad station and the town.

The relation between gage height and discharge is little affected by
ice, as the hot springs above the station tend to keep the river open
most of the winter.

During 1904, a station was maintained on the Yampa at a high-
way bridge about three-quarters of a mile above the present station,
and in 1905 a station was maintained at a point half a mile below
the present site. The gages are, however, not referred to the same
datum and the records are not comparable.

Discharge measurements of Yampa River at Steamboat Springs, Colo., for 1910.

Date. Hydrographer. _ Width.| 278 of height. ch]iiie.
8q. fi. Feet. | Sec.ft.
93 0.20 120

163 .80 319
234 1.45 713
20| 33| 2440
37| 230 1,380
124 .60 216

83 .15 106

99 .03 78

95| «.22 117

a New gage read 1.20 feet.
Daily gage height, in feet, of Yampa River at Steamboat Springs, Colo., for 1910.
[Dr. L. G. Blackmur, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov. Dec.
1.4 1.9 3.4 0.6 0.25 0.1 0.1 0.3 1.25
15 2.0 3.35 .6 .25 .1 .1 .4 1.25
1.3 2.2 3.3 .6 .15 .1 .0 .55 1.25
1.25 2.2 3.15 .6 .1 .05 .1 .5 1.15
1.35 2.4 2.95 .55 .15 0 | -1 .35 1.05
1.35 2.4 2.85 .45 .2 05 — .15 .2 .95
1.4 2.6 2.7 .5 .25 0561 — .05 .35 1.056
1.4 2.7 2.5 .4 .35 .05 .05 .45 1.0
.85 1.45 2.8 2.2 .2 .4 .05 .2 .35 r.15
.8 1.4 3.05 2.05 .15 .3 .0 .15 .2 1.2
.65 1.4 3.25 1.95 .1 .3 .1 .15 .15 .9
.65 1.4 3.25 1.85 .2 .3 .05 .1 IS T S,
.75 1.35 3.056 1.75 .15 351 — .05 .1 2 fl...
.8 1.25 2.95 L6 .15 .4 .15 .1 .2 95
.85 1.2 2.9 1.45 .1 .4 .25 .16 1.2 |eeeee...
.95 1.3 2.6 1.4 .15 .35 4 .25 1.2 |
.95 1.3 2.456 1.4 A .35 .45 .3 1.2 |
1.05 1.4 2.4 1.3 .1 .35 .b .35 1.2 |.
115 1.5 2.5 1.15 .1 .3 ] .25 1.25 |.
1.25 1.6 2.5 1.05 1 .3 .5 .2 1.2 |
1.35 1.65 2.4 1.0 .15 .3 .55 1 1.2 1.0
1.45 1.7 2.3 .85 .16 .35 .45 1 1.2 1.0
1.6 1.8 2.3 .75 15 .4 .35 25 1.2 1.0
1.5 1.8 2.5 .7 1 .4 .25 35 1.2 1.0
1.45 1.75 2.7 .65 .05 .2 .25 5 1.2 10
1.4 1.8 2.75 .65 .1 .1 .05 .55 1.25 1.0
1.4 1.8 2.8 .65 .05 16 — .06 .2 1.25 Lo
1.35 1.75 3.2 65 .05 A — .05 .1 1.25 1.0
1.2 1.8 3.35 6 .2 1 —.06 .1 1.25 1.0
1.25 1.8 3.45 6 .4 d - .06 .1 1.3 1.0
.35 )........ 3.5 |........ .35 P R PR 1 S, 1.0

NoT1E.—Beginning Nov. 15, the gage heights refer to a different datum.

.
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Daily disch(.lrge, in second-feet, of Yampa River at Steamboat Springs, Colo., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
120 6751 1,050 | 2,560 239 130 93 93 143 130
120 745 1,130 | 2,500 239 130 93 93 171 130
120 605 | 1,300 | 2,440 239 105 93 73 221 130
159 572 1,300 | 2,262 239 83 93 105
198 640 | 1,475 | 2,035 221 105 73 57 157 83
238 640 | 1,475 | 1,928 187 117 83 51 117 65
278 6756 | 1,660 | 1,770 203 130 83 65 157 83
323 675 | 1,770 | 1,565 171 157 83 83 187 73
347 710 | 1,875 | 1,300 117 171 83 17 157
323 675 | 2,148 | 1,172 105 143 73 105 117 117
259 675 | 2,380 | 1,090 93 143 93 105 105 57
259 675 | 2,380 1,010 117 143 83 93 93 57
301 640 | 2,148 932 105 157 65 93 117 57
323 5721 2,035 820 105 171 105 93 117
347 540 | 1,980 710 93 171 130 105 117 85
397 605 | 1,660 675 105 157 171 130 117 65
397 605 | 1,520 675 93 157 187 143 117 65
451 675 | 1,475 605 93 157 203 157 117 65
510 745 | 1,565 510 93 143 £03 130 130 65
572 820 1, 451 93 143 203 117 117 65

858 | 1,475 423 105 143 221 93 117 73
710 895 ) 1, 347 105 157 187 93 117 73
820 970 | 1,385 301 105 171 157 130 117 73
746 970 | 1,565 279 93 171 130 157 117
710 932 | 1,770 259 83 117 130 203 117 73
675 970 | 1,822 259 93 83 221 130 73
875 970 ! 1,875 259 83 1056 85 117 130 73

932 | 2,320 259 83 93 65 93 130 73
540 9701 2, 239 117 93 65 93 130 73
572 970 { 2,622 239 171 93 85 93 143 73
640 [........ 2,685 |........ 157 93 |eeennnn- 130 |-ennnnn. 73

Monthly discharge of Yampa River at Steamboat Springs, Colo., for 1910.

[Drainage area, 572 square miles.}
L4

Discharge in second-feet. Run-off.
Month. Per Depth in Total |
. s inches on otal in
Maximum. | Minimum. | Mean. sgll.}ﬁ!re drainage | acre-foet.,
. area.
820 120 433 0.757 0.87 26,600
970 540 753 1.32 1.47 44,800
2,680 1,050 | 1,780 3.11 3.59 110,000
2,560 239 996 1.74 1.94 ,300
239 83 134 .234 .27 8,240
171 93 134 234 .27 8,240
221 65 115 .201 .22 6,840
221 51 110 .192 .22 6,760
221 93 134 -234 .26 7,970
103 57 78.7 .138 .16 4,840
........................................................ 284,000

YAMPA RIVER AT CRAIG, COLO.

This station, which is located at the steel highway bridge about 1
mile south of Craig, on the road to Hamilton, Colo., was established
May 25, 1901, discontinued September 4, 1902, reestablished April 30,
1904, discontinued October 31, 1906, and again reestablished—this



46 SURFACE WATER SUPPLY, 1910, PART IX.

time by the State engineer of Colorado—April 1, 1910. The records
are furnished to the Survey by the State engineer.

A staff gage is bolted to an old pile at the south end of the bridge.
The zero of the present gage is 0.35 foot higher than that of the original
gage.

Discharge measurements are made from the bridge.

During the winter the relation between gage height and discharge
is seriously affected by ice.

Discharge measurements of Yampa River at Craig, Colo., in 1910.

. Areaof | Gage Dis-
Date. Hydrographer. Width. section, | height. | charge.
Sq. ft. Feet, | Sec.-ft.
e 4.85 | 2,860
1,110 5.30 3,39
1,030 | 4.90 2,980
695 2.30 138
59 2.30 145
106 2.50 258
Daily gage height, in feet, of Yampa River at Craig, Colo., for 1910.
[W. E. Pratt, observer.] .
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov. Dec.
4.1 6.15( 6.5 3.05] 255 22| 24 2.5
4.2 5.85 6.3 3.0 2.45 2.3 2.4 2.55
4.55 5.45 6.25 2.9 2.45 2.3 2.5 2.5
4.5 5.3 6.1 2.95 2.4 2.3 2.65 2.5
4.2 5.35 5.8 2.85 2.45 2.7 2.65 2.5
4.0 .5. 4 5.7 2.65 2.3 2.75 2.56 2.5
4.05 5.25 5.6 2.6 2.4 2.55 2.55 2.45
4.15 5.2 5.3 2.55 2.4 2.45 2.5 2.4
4.2 5.35 5.2 2.5 2.25 2.4 2.5 2.5
4.45 5.8 4.85 2.4 2.3 2.35 2.45 2.5 |.......
4.8 6.3 4.75 2.4 2.25 2.4 2.4 2.5 [,
4.95 6.4 4.65 2.35 2.35 2.35 2.45 2.5 |.ooo....
5.05 6.25 4.65 2.3 2.35 2.4 2.4 2.5 |o.....
5.2 6.15 4.6 2.25 2.35 2.45 2.35 2.5 |oiiiaas
4.95 6.0 4.45 2.3 2.4 2.55 2.3 2.5 |oeeennnn
4.45 5.8 4.25 2.35 2.35 2.65 2.4 2.5 |iiinuns
4.4 5.4 4.25 2.25 2.35 2.55 2.5 2.55 [caoeaenn
4.65 5.25 4.15 2.3 2.3 2.6 2.65 2.6 |.cooo...
4.65 5.15 4.1 2.25 2.3 2.5 2.8 2.6 |........
5.2 5.25 3.9 2.25 2.35 2.5 2.65 2.6 |........
5.7 5.3 3.85 2.25 2.35 2.45 2.65 2.55 |.
5.45 5.1 3.75 2.25 2.35 2.45 2.55" 2.55
5.3 4.9 3.65 2.25 2.3 2.45 2.55 2.65 |.
5.5 5.0 3.6 2.25 2.3 2.5 2.6 2.7
5.75 5.25" 3.45 2.2 2.4 2.5 2.6 2.6
5.9 5.55 3.25 2.15 2.3 2.45 2.6 2.6 Joeoee...
6.1 5.56 3.05 2.15 2.25 2.4 2.6 2.6 |.eae..
6.25 5.85 3.05 2.25 2.25 2.4 2.6 2.55 |eencnnns
6.4 6.3 3.1 2.4 2.25 2.4 2.55 2.6 |oceenaan
6.35 6.4 3.1 2.55 2.2 2.4 2.55 2.6 |eeeeenan
........ 6.4 [eeenns] 2,35 225 ..o 25 feweeeiilfenennnns
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Daily discharge, in second-feet, of Yampa River at Craig, Colo., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
5870| 662
5,435 620
5,330 580
5015| 58
4,405 502
4,210 360
4,020 325
3,480 292
3,310 [ 260
2,755 200
2,608 200
2,462 172
2,462 145
2,390 120
2,182 145
1,922 172
1,922 120
1,800 145
1,740 120
1,505 | 120
1,450 | 120
1,340 120
1,232 120
1,180 120
1,025 95
835 72
662 72
662 120
705 200
705 292
........ 172

*

Monthly discharge of Yampa River at Craig, Colo., for 1910.

[Drainage area, 1,730 square miles.]

Discharge in second-feet. Run-off.

Month.

. Per
Maximum. | Minimum.| Mean. square ié‘faigi‘g’g m”f"%ﬁa

YAMPA RIVER NEAR MAYBELL, COLO.

This station, which is located at the Thornberg bridge, about 9
miles below Maybell, Colo., was established by the United States
Geological Survey April 17, 1904, and discontinued October 31, 1905;
it was reestablished June 12,1910, by the State engineer of Colorado,
by whom the records are furnished.
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The chain gage is attached to the downstream handrail of the
bridge. The datum of the new gage is identical with that of the old.

Discharge measurements are made from the bridge.

During the winter the relation of gage height to discharge is
affected by ice.

Discharge measurements of Yampa River near Maybell, Colo., in 1910.

Date. . Hydrographer. Width. éﬁ%ﬁyg‘ ngiziet. eh]?a:'sg-e.
Feet. Sq. ft. Feet. | Secft.

) "0t 390 8120

30 66| .40 158

77 63| .35 137

120 | s 319

Daily gage height, in fect, of Yampa River near Maybell, Colo., for 1910.

[Peter E. Farrell, observer.] -

Day. | June.| July.| Aug. | Sept.| Oct. | Nov.| Dec. || Day.|June./July.| Aug. | Sept.| Oct. | Nov. | Dec.
1. 0.7 103 [0.35]|0.6 0.8 16....18.65 (1.0 | 0.4 |0.45]0.4 [0.65] .....
2. .55 .35 .3 .65 .851[17....13.6 | 1.0 .4 45) 45| .7 |......
3. 451 .3 .35 .75 .9 18....13.45| .9 35| .5 .6 [T PN
4. .4 .25 .3 65 [...... 19....8.15| .8 | .35]| .4 .8 [ P
5. .45}1 .3 .4 55 L.l 20....13.05| .8 .3 .56 .85 .55 |......
6. 500 .4 .45 5 f..... 21....138.0 W7 35| .45] .9 .6 ...,
7. .4 -4 .5 W55 [..o.oe 22....12.8 .65 .3 .55 11151 .651......
8. 35| 45| .4 T 23....12.6 .6 3 .35 L1 [ PO
9. .3 .3 .35 .65 ... .. 24....12.45] .5 3 .4 850 7 lee-.--
10. 251 .3 .3 ST R 25....12.3 .45 25] .35 .76 .7 |......
mo_ ... 1.2 .2 .4 .3 2.3 .4 .3 .45 .8 W75 |
12...] 48|1.05] .3 .35 .35 2.05| .6 .85 .38 .8 W7 aeee
13....] 8.6 .95]| .38 .3 4 2.05| .65 .35| .45| .75| .65]......
14....] 3.1 | .8 .35 .4 4 1.9 .7 .3 .5 7 .8 |.....
15....] 3.3 .8 .3 .5 .35 19 851 .85| .6 .65 .9 f......

....... .85 .3 |...... (7 AR S

Day. [June.|July. | Aug. [ Sept. | Oct. | Nov. | Dec. | Day. | June.|July. | Aug. | Sept.| Oct. | Nov.| Dec.

389 151 166 1511 234)......
389 151 166( 166 253|......
340, 138 180 214 274]......
318, 138/ 1511 295 214f......
295 126] 197| 318 197|......

253| 138 166| 340 214|......
234/ 126) 197| 468 234......
214)  126] 138 441 214]......
1801 126; 1511 315 253|......
166] 116; 138 274 253)......
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Monihly discharge of Yampa River near Maybell, Colo., for 1910,

[Drainage area, 3,670 square miles.]

Discharge in second-feet. Run-off.

Month. Per Depth in .
Maximum. | Minimum. | Mean. | square igrcaiis 02 ;ﬁ?gf};ﬁ
mile, s

4,340 985 | 2,000 0.545 0.38 75,400
985 151 450 193 J14 27,700
253 105 141 .038 .04 8,670
214 116 153 S042 .05 9,100
468 126 216 -050 07 13,300
340 165 216 .059 07 12,900
........................ reeemeeen ool 147,000

TROUT CREEK AT PINNACLE, COLO.

This station, which is located at a wagon bridge one-fourth mile
above Pinnacle, 11 miles from Dunkley, and 17 miles from Yampa,
Colo., was established April 9, 1910, by the State engineer of Colo-
rado and is maintained by the State in cooperation with the Williams
River High Line Irrigation Co.

A rod gage is fastened to the left bank 10 feet below the bridge.

High-stage measurements are made from the bridge; low-stage

measurements are made by wading at various sections.
During the winter the relation between gage height and discharge
is affected by ice.

Discharge measuremendts of Trout Creek at Pinnacle, Colo., in 1910.

Date. Hydrographer. width,| Areaof h‘e}& e ch’g‘rz& .
Feet. | Sec.ft.
180 | 13.9
235| 72
18| 138
1.90| 138
1e5) 22

.
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Daily gage height, in feet, of Trout Creek at Pinnacle, Colo., for 1910.
[Mrs. D. M. Chapman, observer.]

Day. Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov., | Dec.
1 2.25 3.25 2.15 1.9 1.8 1.8 1.65 1.8
2 2.1 3.0 2.1 1.85 1.8 1.8 1.65 1.8
3 2.15 3.1 2.1 1.85 1.9 1.8 L6 “1.8
4 2.15 3.0 2.1 1.9 2.0 1.8 1.6 1.8
5 2.1 3.0 205} 1.9 19 1.8 1.6 1.9
6 2.15 2.1 2.3 1.9 1.8 1.75 1.7 2.35
7 2.2 3.1 2.25 1.9 1.8 1.7 1.75 2.3
8 2.3 3.05 2.0 1.8 1.8 1.7 1.7 2.55
9 . 2.35 2.95 2.0 1.85 1.75 1.7 1.7 2.6
10.. 1.8 2.45 2.85 2.0 1.85 1.75 1.7 1.7 2.1
11.. 1.9 2.65 2.8 2.0 1.9 1.8 1.7 1.7
12 1.9 2.45 2.8 1.9 2.0 1.85 1.7 1.75
13 1.9 2.3 2.8 1.9 1.95 1.95. 1.7 1.8
14 1.9 2.4 2.75 1.9 1.9 2.0 1.7 1.8
15 1.9 2.4 2.7 1.9 1.9 1.95 1.7 1.8
16.. 1.85 2.4 2.55 1.9 1.9 1.85 1.7 1.75 |.
17 1.85 2.3 2.5 1.9 1.9 1.8 1.7 1.8
18 1.9 2.25 2.45 1.9 1.9 1.9 1.7 1.75
19 1.95 2.3 2.45 1.9 1.9 1.85 L7 1.8
20 2.0 2.3 2.5 1.9 1.9 1.8 1.7 1.85
21.. 2.0 2.3 2.4 1.85 1.9 1.8 1.7 1.9
22 1.95 2.3 2.4 1.85 1.85 1.8 1.75 1.9
23 1.95 2.3 2.3 1.85 1.8 1.8 1.75 1.8
24 2.05 2.3 2.3 1.85 1.8 1.8 1.75 1.9
25 2.2 2.35 2.8 1.8 1.8 1.8 1.75 1.8
. PN 2.25 2.4 2.2 1.8 1.8 1.8 1.7 1.8
b, 2.25 2.5 2.2 1.8 1.8 1.8 1.7 1.8
2 Y 2.3 2.9 2.25 1.9 1.8 1.8 1.7 1.8
29, i 2.3 3.0 2.2 2.0 1.8 1.8 1.8 1.8
) 2.3 3.2 2.2 2.0 1.8 1.8 1.75 1.8
2 PN RS 3.85 |.ena.... 1.95 1.8 Joeee.... 1.7

Daily discharge, 1n second-feet, of Trout Creek at Pinnacle, Colo., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
55 3161 42 18 12 12 4 12
36 233 36 15 12 12 4 12
42 264 36 15 18 12 2 12
42 233 36 18 26 12 2 12
36 233 31 18 18 12 b2 I,
42 264 62 18 12 9 (75 P
48 264 55 18 12 6 [ I,
62 248, 26 12 12 6 6]........
71 218 26 15 9 6 [ 35 P
78 188 26 15 9 6 6l.:......

132 173 26 18 12 6 6f........
79 173 18 26 15 6 [+ N P,
62 173 18 22 22 6 12]........
79 159 18 18 26 6 12 iaeiaee
79 145 18 18 22 6 12 ...,
79 109 18 18 15 6
62 98 18 18 12 6
55 88 18 18 18 6
62 88 18 18 15 6
62 98 18 18 12 6
62 79 15 18 12 6
62 79 15 15 12 9
62 62 15 12 12 9
62 62 15 12 12 9
70 62 12 12 12 9
79 48 12 12 12 6
98 48 12 12 12 6

202 55 18 12 12 6

233 48 26 12 12 12

299 48 26 12 12 g9

3654 |........ 22 12 )........ 6

Note.—Mean discharge Dec. 5-31, estimated at 12 second-feet.
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Monthly discharge of Trout Creek at Pinnacle, Colo., for 1910,

[Drainage area, 27 square miles.}

Discharge in second-feet. Run-off.

Month. Per Depth in
Maximum.| Minimum. | Mean. square

area.

29.8 110 0.90 1,300
9.8 3.40 3.92 5,640
145 5.37 5.99 8,630
24.3 .900 1.04 1,490
16.0 .592 . 682 984
14.3 .530 59 851
7.7 285 .33 474
9.8 .370 4 583

12,0 445 .51
................................ 20,700

SODA CREEK AT STEAMBOAT SPRINGS, COLO.

This station, which is located at a road bridge on Main Street,
Steamboat Springs, was established June 8, 1910, by the State engi-
neer of Colorado, by whom the records are furnished.

A chain gage is fastened to the bridge.

The bed of the stream is composed of cobbles and is permanent.
The current makes an angle of 35° with the bridge; a coeflicient of
0.81 has been used in correcting the discharge estimates. The meas-~
uring section is good.

Discharge measurements are made from the bridge.

The relation of gage height to discharge is affected by ice during the
winter.

Discharge measurements of Soda Creek at Steamboat Springs, Colo., in 1910.

Date. Hydrographer. ‘Width. s%rc%aog{ hgia et. cl?airsge.
Feet. | Sect.
1.95 107
2.15 181
1.15 27

.62 1.2
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Darly gage height, in feet, and discharge, in second-feet, of Soda Creek at Steamboat
Springs, Colo., for 1910.

[J. E. Milner, observer.]

June. July. August. June, July. August.
Day. Day. .
Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%e Dis- | Gage | Dis- | Gay Dis-
height./charge.|/height.[charge. lheight.| charge. height./charge. height./charge., hsigﬁ;. charge.
Feet. | Sec.ft.| Feet. |Sec~ft.| Feet.|Sccft.. Feet. . | Sec.ft. Sec.t.
) AP R PR PR 26 |....... 1.6 || 16....] 1.65 .5 2
N O R P, 24 0.6 1.2 17....] 1.6 ‘2
2 JS PN PN EA 2 .6 1.2 18....] L6 2
[ DS PR D IO 20 .6 L2119....] L6 2
[ PSR DR R IO 18 .65 3.1} 20....] 1.65 2
6. 16 .66 3.1 21....] L5 2
7. 14 .6 1.2 22....] L5 2
8. 2, 12 .6 1.2 23.. 1.3 2
9.. 2.1 160 1. 12 .6 L2 24...| 1.4 2
10....| 1.9 98 13 .6 1.2 }{ 26....] 1.3 2
1....| 2.0 121 .8 9 .6 1.2 || 26.. 1.35 2
12....0 19 98 .8 11 .7 5 2T....] L2 2
13....] 1.85 90 .8 9 7 5 28....; 1.1 2
14....] 1.8 82 .75 7 .8 1.2(29....] 1.2 2
15.. 1.7 69 .7 [ 2 2 3;).... 1.15 g
2 FRR N

Nore.—Discharge estimated for days on which gage heights are missing.

Monthly discharge of Soda Creek at Steamboat Springs, Colo., for 1910.

[Drainage area, 47 square miles.]

Discharge in second-feet. Run-off.

Month. Per Depthin

. . s incheson | Totalin
Maximum. | Minimum. | Mean. square drainage | acre-feet.

area.

June8-30........coceiiiiiiiiaan.. 71.4 1.52 1.30 3,260
uly....... 8.85 . 188 .22 544
August..... 2.02 .043 .05 124
September. 2.0 .043 .05 119
October.... a2.0 .043 .05 123
November. a3.7 .079 .09 220
December. ...oeuniiennannaann.. @ 4.0 .085 .10 246
Theperiod. .ovoeniiieinaieiieeeiiia e i e ceeer e e 4,640

a Estimated.
ELK RIVER NEAR CLARK, COLO.

This station, which is located at Kinney’s ranch, about 194 miles
from Steamboat Springs and 2 miles from Clark post office, was
established May 1, 1910, and is maintained by the Elk River Canal
Co.

The station is equipped with a gage similar to a standard chain
gage.

The bed of the stream is composed of bowlders.

Discharge measurements have been made by the State engineer
of Colorado, who has furnished the records.
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Discharge measurements of Elk River near Clark, Colo., in 1910,
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Date. Hydrographer. Width.| Ao ol | e | e
. Feet. 8g. ft. Feet. | Sec.ft.
July 121 C. L. Chatfleld. . ... .. ..ociiriiiei i iaceaenaanas 53 90 2.6 166
Nov. 15 |..... L6 L S 48 52 1.9 57
Duatly gage height, in feet, of Elk River near Clark, Colo., for 1910. M
[Geo. B. Kinney, observer.]
Day. May. | June. | July. | Aug. Day. May. | June. | July. | Aug.
5.3 5.1 3.1 2.4 4.0 4.2 2.4 1.8
4.8 5.2 2.9 2.4 4.0 3.8 2.5 1.9
4.7 5.4 2.8 2.4 4.1 3.8 2.5 2.0
4.6 5.5 2.8 2.4 4.0 3.7 2.5 2.0
4.9 5.0 2.8 2.4 3.9 3.6 2.5 2.0
4.6 4.9 2.7 2.4 3.8 3.5 2.5 19
4.4 5.1 2.7 2.4 4.1 3.3 2.5 1.8
3.1 6.0 2.6 2.4 4.2 3.3 2.4 1.9
3.1 4.0 2.6 2.2 4.8 3.3 2.4 1.9
3.1 4.2 2.6 2.2 4.9 3.2 2.4 2.0
3.6 4.0 2.8 2.2 5.0 3.3 2.4 2.0
3.6 4.1 2.5 2.0 5.1 3.3 2.4 L9
3.6 4.0 2.5 2.0 5.3 3.2 2.4 1.9
4.7 4.5 2.5 19 5.4 3.3 2.4 1.8
3.9 4.0 2.4 1.9 5.3 3.2 2.4 1.9
5.2 |eeeennn. 2.4 2.0
Duaily discharge, in second-feet, of Elk River near Clark, Colo., for 1910.
Day. May. | June. | July. | Aug. Day. May. | June. | July. | Aug.
1,865 | .1,640 300 125 860 125 46
1,340 | 1,750 238 125 610 144 57
,250 | 1,085 212 125 610 144 68
1,165} 2,115 212 125 555 144 68
1,435 | 1,535 212 125 505 144 68
188 125 460 144 57
188 125 375 144 46
165 125 375 125 57
165 93 375 125 57
165 93 335 125 68
165 93 375 125 68
144 68 375 125 57
144 68 335 125 57
144 57 375 125 46
125 57 335 125 57
........ 125 68
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Monthly discharge of Elk River near Clark, Colo., for 1910,

{Drainage area, 213 square miles.]

Discharge in second-feet. Run-off.
Month, Per Depth in Total

Maximum. | Minimum. | Mean. | square dmif;).gxel ) acge-fe;%

mile, ares, .
1,980 300 1,060 4.98 5.74 65,200
335 915 | 430 480 54, 400
300 125 157 733 .84 9,650
46 78 . 366 A2 4,800
........................ a 36 .169 .19 2,140
...................... a57 . 268 .31 3,500
........................ a7 .268 .30 3,390
........................................................ 143,000

e Estimated.
ELK RIVER NEAR TRULL, COLO.

This station, which islocated at the steel bridge about 2 miles south-
east of Trull on the road between Steamboat Springs and Hayden,
Colo., was established May 2, 1904, by the United States Geological
Survey, discontinued August 16, 1906, and reestablished March 24,
1910, by the State engineer of Colorado, by whom the records are
furnished.

The original gage, a vertical rod, was replaced by a chain gage,
installed at the same datum, June 22, 1904. The present chain gage
is the same as that used by the United States Geological Survey. It
is attached to the bridge, no change having been made either in the
location or in the datum.

Discharge measurements are made from the bridge.

During the winter months the relation between gage height and
discharge is affected by ice.

Discharge measurements of Elk River near Trull, Colo., in 1910.

Date. Hydrographer. Width. | Aren of h‘e}f’g t. clgrlZe.
Feet. | Sec.-ft.
7.00 976
8.50 | 2,280
7.88| 1,640
5.55 216
5.02 %0
5.05 81
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[Fred O. Smith, observer.)

Dadly gage height, in feet, of Elk River near Trull, Colo., for 1910.
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Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.0 8.1 8.7 6.1 5.45 4.85 5.0 5.1 5.0
6.3 7.8 8.6 5.95 5.4 4.9 5.0 5.1 4.9
6.3 7.5 8.45 5.85 5.3 5.0 5.15 5.05 5.1
6.0 7.55 8.3 5.8 5.2 5.8 5.1 5,06 {-veunnns
5,95 7.8 8.1 6.0 5.2 5.55 5.1 4.95 |........
6.1 7.55 8.0 5.8 5.2 5.8 5.05 4.95f........
6.2 7.35 8.1 5.75 5.1 5.2 5.05 5.0 |........
6.3 7.4 8.0 5.65 5.1 5.1 5.05 5.0 j........
6.6 7.7 7.8 5.6 5.1 5.05 5.05 5.1 ool
6.9 8.2 7.55 5.5 5.05 5.0 5.05 5,05 [........
7.1 8.5 7.55 5.5 5.05 5.0 5.05 5.0 |........
7.4 8.5 7.6 5.4 5.1 5.15 5.0 5.0 J.o.......
7.5 8.4 7.65 5.35 5.15 5.35 5.0 5.0 {........
7.5 8.1 7.5 5.4 5.15 5.6 5.0 5.0 J........
7.0 8.0 7.4 5.3 5.15 5.3 5.0 5.0 Joceenaon
6.7 7.6 4 1.3 5.3 5.1 5.2 5.0 50 |.oo..o.e
6.7 7.4 7.1 5.35 5.0 5.156 5.2 5% |........
7.1 7.3 7.05 5.35 5.0 5.15 5.25 5.0 Joooaea.n
7.5 7.45 7.0 5.3 5.0 5.1 5.2 5.1 f........
7.8 7.5 6.0 5.4 4.95 5.1 5.1 4.9 |........
7.85 7.6 6.8 5.3 5.0 5.1 5.1 5.0 |-ceaaean
7.45 7.25 6.7 5.3 5.0 5.1 5.1 51 f.......
7.55 7.2 6.5 5.3 5.0 5.1 5.1 5.05 [.ooueonn
7.9 7.4 6.4 5.2 4.9 5.1 5.1 5.1 |........
8.1 7.65 6.3 5.15,) 4.9 5.05 5.1 5.1 Jo.......
8.2 8.0 6.2 5.2 4.9 5.05 5.1 50 |........
8.4 7.8 6.2 5.15 4.85 5.05 5.1 5.1 |.......
8.6 8.35 6.2 5.4 4.9 5.05 5.1 5.0 [........
8.6 8.7 6.2 5.55 4.9 5.0 5.0 5.05 |........
8.4 8.7 6.2 5.5 4.9 5.0 5.05 5.05)....... .

........ 875 |........| 5.4 4.85 ..o Bl |oaiiiiifeciaeans
Danly discharge, in second-feet, of Etk River near Trull, Colo., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2,530 405 180 57 73 91 73
2, 405 382 165 61 73 91 61
2,228 338 140 73 103 82 75
2,060 315 115 315 91 82 |aeeennns
1,850 405 115 212 91 67 |ieeennnn
1,750 315 115 140 82 (78 PR .
1,850 202 91 115 82 T3 fececanns
1,750 250 91 91 82 (3 PO
1,565 230 91 82 82 91 lo.o...e.
1,360 195 82 73 82 82 ........
1,360 195 82 73 82 T3 eeunenns
1,400 165 91 103 73 L3 PO
1,440 152 103 152 73 £
1,320 165 103 195 73 3
1,245 140 103 140 73 7 P
1,175 140 91 115
1,040 152 73 gos
1,008 152 el 03

975 140 73 fo1
910 165 687 ; 9
850 140 73 9
790 140° 73 )} -
670 | 140 KT
615 115 61 91
560 103 61 82
505 115 61 82
505 103 57 82
505 165 61 82
505 212 61 73
505 195 61 73
cennnoan 165 57 |eeenaans
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Monthly discharge of Elk River near Trull, Colo., for 1910.

[Drainage area, 415 square miles.]

Discharge in second-feet. Run-off,
Month. . Per iII)le th in Total fn
. es on o
Maximum, | Minimum. ;| Mean. s%glaére drainage | acre-feet.
area.

March24-31. . veeereunnennnannns 670 315 498 1.20 0.36 7,900
April......... .- 2, 400 3821 1,19 2.87 3.20 70, 800
BY... 2,590 1,100 | 1,640 3.95 4.55 101, 000
June. 2,530 505 | 1,240 2.99 3.34 73,800
July.. 405 103 | 203 489 .56 12,500
August 180 57 89.1 .215 .25 5,480
September. . .- 315 57 107 .258 .29 6,370
October..........oooeeenaa. e 128 73 87.5 .211 .24 5,380
November... o eaeeeeneeoaeaannn. B 91 61 78.8 .190 .21 4,690
Theperiod. .. ..oooemveeeit|orimneniii)oanaeenns I KR T TP T PP R 288,000

FISH CREEK AT DUNKLEY, COLO.

This station, which is located at the wagon bridge, one-fourth
mile below Dunkley s ranch and one-balf mile above Dunkleys
reservoir dam site, was established April 8, 1910, by the State engineer
of Colorado, and is maintained by the State in cooperation with the
Williams River High Line Irrigation Co. The records are furnished
by the State engineer.

High-stage measurements are made from the bridge; low-stage
measurements are made by wading at various sections.

During the winter months the relation between gage height and
discharge is affected by ice.

Discharge measurements of Fish Creek at Dunkley, Colo., for 1910.

Date. Hydrographer. ‘Width. s‘:g:ﬁ)gf hgéﬁ. ctlljairsg-e.

Feet. Sq. ft. Feet. | Sec.Hft.

Mpr C.L.Chatfield.. ... .oooiiiiii it 10 8.0 2.60 18.5
.....do . 24 4.02 51

July 21 1.2 1.80 1.2

Oct. 22 3.6 2.22 5.9
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[R. 8. Bird, observer.]

COLORADO RIVER BASIN.

Daily gage height, in feet, of Fish Creek at Dunkley, Colo., for 1910.

Daily discharge, in second-feet, of Fish Creek at Dunkley, Colo
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