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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.

-



.

14 SURFACE WATER SUPPLY, 1010, PART IX.

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.
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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. -



,
COLORADO RIVER BASIN. 317

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
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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.

55

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

. Ay . w9 D w

B LRBow Buwww S P

3 dosicied cdedededed 3 FRRTR KURSR [EIBR S

= = P PC A B

d uY A w w

Y BEAv® vRBvo = " Y

2 Noicdedd Hodod i 2 REB8E ZREIBT =
R : : R : : : :
A O A A : : : :
I O A : : : :

Foporiiiiorioriopiiinotiiiaoaiai g : : : :
A A A A : : : H :
mdeds orseg Oundl SnEsg EES = SRR &

@ Dee. 11-31, discharge estimated.




58 SURFACE WATER SUPPLY, 1910, PART IX.

Monthly discharge of Fish Creek at Dunkley, Colo, for 1910.

[Drainage area, 29 square miles.]
Discharge in second-feet. Run-off.
Month. Per Depthin Total 1
s . o n
Maximum. | Minimum. | Mean. sgilf\ere lmgg Ao root.
g area.
19 53.7 1.86 1.59 2,460
33.5 60.2 2,07 2.38 3,700
6.5 13.1 448 .50 780
2.2 5.00 172 .20 307
2.2 2.67 093 .11 164
2.2 3.33 114 .13 198
3.2 5.03 .176 .20 309
4.3 5.73 .197 .22 341
............ 5.45 .188 .22 335
............................................ 8,590

ELK HEAD CREEK NEAR CRAIG, COLO.

This station, which is located at a wagon bridge at Harrison’s ranch,
about 6 miles above Craig, Colo., on the road from Steamboat Springs
to Craig, was established by the United States Geological Survey,
April 27, 1906, discontinued September 2, 1906, and reestablished
April 15, 1910, by the State engineer of Colorado, by whom the
records are furnished.

A chain gage is attached to the bridge. The location and datum
of the present gage are identical with those of the original gage.

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 Elk Head Creek near Cratg, Colo., in 1910,

Date. Hydrographer. ' Width. sﬁéﬁ%ﬁf hgiaﬁlet chlz)age.

Sec.-fi.

Apr. 15 so1

oy % 204

June 9 60
Sept. 4

Nov. 3
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COLORADO RIVER BASIN.

Jor 1910.

Jeet, of Elk Head Creek near Craig, Colo

,

ight

Daily gage

[U. F. Harrison, observer.]
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Monihly discharge of Elk Head Creek near Craig, Colo., for 1910.

[Drainage area, 249 square miles.)

Discharge in second-feet. Run-off.

Month. Per Depth in

Maximum. | Minimum. | Mean. | square iggli;sagg m;&

21,700
22

48, 600

FORTIFICATION CREEK AT CRAIG, COLO.

This station, which is located at a steel bridge one-eighth mile east
of Main Street at Craig, Colo., on the road to Hayden and Steamboat
Springs, was established by the United States Geological Survey,
June 12, 1905, discontinued June 30, 1906, and reestablished March
5, 1910, by the State engineer of Colorado, by whom the recerds
are furnished.

A chain gage is attached to the downstream side of the bridge.

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.

s Discharge measurements of Fortification Creek at Craig, Colo., in 1910."
Areaof | Gage | Dis-
Date, Hydrographer. Width.| G080 | helght. | charge.
S8q. ft. Feet. | Sec-ft
Mar., 5| C. L. Chatfield. . e7,25
10 | Footeand Burke .........coocoiiiiiaiiiiioaiiaiacaeneaac]onneacea|onsonaaaas a7.55 201
13 | E. 8. Foote. . ... 50 7.75 | 411
léd:p!'. 15 | C. L. Chatfield. .... 5.40 145
ay 26 | Chatfield and Burke....................... s 47 30 3.72 50
June 106 | C. L. Chatfield. . .. ...coooiiiiiiiiiiiiiiiaaaaann [ PR R 5.5
20 [.....do........... feeeneeeeecateenaaanns F O P ceeroan 5.3
Sept. 4 do........... . 14 11 3.25 14
Nov. 8|..... 5 L 7 2.8 2.6 2.9

e Gage height affected by ice. b Estimated.
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Daily gage height, in feet, of Fortification Creek at Cratg, Colo., for 1910.
[Mrs. E. L. Jamason, observer.]

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

4.6 5.25 2.7 2.75

4.8 5.25 2.6 2:9

4.85 4.7 2.7 2.8

4.45 4.65 2.7 2.8

4.25 4.7 2.7 2.9
7.95 4.3- 4.9 2.8 3.1
8.45 4.3 4.5 2.65 2.9
9.0 4.4 4.75 |- 2.6 2.7
8.5 5.05f 4.55 | 2.55 2.9
7.05 5.8 4.6 |. 2.5 2.9
6.5 5.75 4.95 2.5 3.0
6.8 6.4 5.2 2.5 3.1
7.75 5.85 4.55 2.65 3.0
6.9 6.0 4.35 | .l 2.6 3.0
6.5 4.8 4.25 2.85 2.65 2.95
6.5 3.6 4.1 2.8 2.7 feveennns
7.1 4.25| 3.9 3.0 2.6 |........
6.8 4.3 3.85 3.251 2.6 |........
7.1 5.2 3.65 3.3 2.6 |........
7.4 4.65{ 3.5 3.05| 2.9 |........
8.0 5.9 3.65 2.9 2.8 lieevenns
7.4 5.85 3.6 |. 2.8 3.0 f..oo....
8.3 5.95| 3.65 [. 2.8 2.7 |ooeeiee
5.9 5.4 3.65 |. 2.8 2.7 feeeennnn
5.9 5.7 3.7 2.8 2.7 |oeeennne
5.0 5.76 3.7 2.8 2.6 [coeenne
4.9 5.8 3.6 2.8 2.75 |.ceaiat
4.75 5.8 3.55 2.8 | 2.8 |........
4.6 5.8 3.6 2.8 2.7 [........
4.1 5.5 3.8 2.8 2.6 [........
4.4 ... 3.85 2.8 loeeaviid]oiianns

Daily discharge, in second feet, of Fortification Creek at Craig, Colo., for 1910.
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Monithly discharge of Fortification Creek at Craig, Colo., for 1910.
[Drainage area, 256 square miles.}

Discharge in second-feet. Run-off.

Month. Per Depth in

Maximum, | Minimum. | Mean. sg&are ‘gt?ai:fagg a"‘(‘:get?flegxt‘

68 243 0.949 0.95 13,000
15 135 1527 .59 8,030
a 75.1 1203 3| - 48
3 4.03 .016 240
0 2.06 .008 0 127
0 0 0 0 0
0 177 007 .01 105
0 £19 1016 .02 258
3.5 434 017 02 258
45 7.76 .030 R 231
........................................... 26,900

WILLIAMS RIVER NEAR PYRAMID, COLO.

This station, which is located at a footbridge at Dunston’s ranch,
3 miles below Pyramid post office, was established April 14, 1910,
by the State engineer of Colorado in cooperation with the Williams
River High Line Irrigation Co. The records are furnished by the
State engineer.

A vertical staff gage is bolted to the crib pier of the footbridge.

The bed of the stream is composed of bowlders and gravel and is
probably permanent. The left bank is overflawed at high water.
The measuring section is good.

Discharge measurements are made from the bridge.

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

Discharge measurements of Williams River near Pyramid, Colo., in 1910.

Date. Hydrographer. Width. Q:cnt!?ogf. h(g{‘giet. ch]s)xlrze.
Feet. | Sg.ft. Feet, | Secft.

Apr. 14 C L Chatﬂeld ............................................ 26 50 1, 80 132
ay 16 |.. s 9| 23| a3
Aug. 10 28 45 1.50 51
Oct. 33 28 42 1.43 40
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{Edna B, Evans, observer.}

COLORADO RIVER BASIN,

Daily gage height, in feet, of Williams River near Pyramid, Colo., for 1910.
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Monthly discharge of Williams River near Pyramid, Colo., for 1910.

[Drainage area, 98 square miles.)

. Discharge in second-feet. Run-off.
Month. Per Depth in
Maximum. | Minimum.| Mean. | square | incheson | Totalin

drainage | acre-feet.
area.

rerpwaBBa
8| 38BEBESsE

k=

WILLIAMS RIVER AT HAMILTON, COLO.

This station, which is located on the steel wagon bridge on the
stage road between Craig and Meeker, three-fourths of a mile north
of Hamilton post office, about 14 miles from Craig, Colo., was
established by the United States Geological Survey April 29, 1904,
discontinued October 31, 1906, and reestablished April 15, 1910,
by the State engineer of Colorado, by whom the records are furnished.

A standard chain gage is attached to the bridge. The datum of
the present gage is 0.18 foot lower than the datum of the orig'inal
gage.

The bed of the stream consists of gravel and some small bowlders
and is probably permanent. The measuring section is good.

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

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

Discharge measuremenis of Williams River at Hamilton, Colo., tn 1910.

Date. Hydrographer. Width, smgf hgiglet. cl]l)a?gie
Feet. | Sg.ft. Feet. | Secft
Apr. 15} C. L. Chal:ﬁsld ...................................... Feraven 58 132 4,10 332
May 25 do R 63 207 5.28 706
56 101 3.50 202
30 33 2.65 51

30 34 2.78 68.5
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Daily gage height, in fect, of Williams River at Hamilton, Colo., for 1910.

[Carrie A. Hamilton, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.75 6.45 3.4 2.8 2.55 2.7 2.7
5.3 6.4 3.35 2.8 2.55 2.7 2.76
5.05 6.4 3.3 2.75 2.6 2.8 2.76
5.2 6.3 3.2 2.75 2.9 2.7 2.756
5.45 6.05 3.35 2.75 3.05 2.7 2.75
5.15 5.7 3.3 2.7 2.8 2.7 2.65 |.......n
5.05 5.7 3.15 2.7 2.7 2.7 2.65 |........
5.25 5.6 3.0 2.7 2. 65 2.7 2.65 ... ...,
5.8 5.35 3.0 2.7 2.6 2.7 2.65 f........
6.55 5.2 3.0 2.65 2.6 2.7 2.65 |........
7.1 4.95 2.9 2.7 2.6 2.7 2.65 |........
6.9 4.95 2.9 2.6 2.7 2.7 2.65 |........
6.3 4.95 3.0 2.7 2.75 2.7 b N PO
5.85 4.85 2.8 2.7 2.75 2.7 2.7 |eceiiios
5.85 4.7 2.9 2.7 2.9 2.7 2.7 Jeeeiienn
5.4 4.6 3.0 2.65 2.8 2.7 2.7 Jeeeiaias
5.1 4.55 2.95 2.65 2.9 2.7 2.7 ...
5.0 4.4 3.0 2.6 2.8 2.85 2.7 Jeeeeannn
4.95 4.35 2.85 2.6 2.8 3.0 2.7 |eeeenian
5.05 4.3 2.8 2.6 2.7 2.95 2.76 |oooaeias
5.2 .4.2 2.8 2.65 2.7 2.9 2.65
4.9 4.1 2.8 3.15 2.8 2.7 2.85
4.9 4.0 2.8 2.75 2.8 2.7 2.8 |.
5.15 3.9 2.7 2.7 2.75 2.85 2.8 |.
5.3 3.7 2.7 2.6 2.7 2.85 2.7 |.
5.4 3.5 2.7 2.6 2.7 2.75 2.7 |eceiaion
5.45 3.5 2.7 2.6 2.7 2.75 2.7 |eceuinan
5.85 3.5 2.8 2.6 2.7 2.65 2.7 |eeeioien
6.1 3.8 3.0 2.6 2.7 2.65 2.7 |oieoea-.
6.3 3.6 3.0 2.6 2.7 2.76 2.7 jeeeiannn
6.356 |........ 3.0 2.6 |....o... 2.75 | feieaaas

Daily discharge, in second-feet, of Williams River at Hamilton, Colo., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dece
176 72 35 57 57 50
166 72 35 57 64 57
157 64 42 72 64 57
139 64 88 57 64 |........
166 64 112 57 64 |........
157 57 72
130 57 57
104 57 50
104 57 42
104 50 42
88 57 42
88 42 57
104 57 64
72 57 64
88 7 88
104 50 72
96 50 88
104 42 72
80 42 72
72 42 57
72 50 57
72 130 72
72 64 72
57 57 64
57 42 57
57 42 57
57 42 57
72 42 57
104 42 57
104 42 57
104 42 ..

43924 °—wsp 289—12—5
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3

Monthly discharge of Williams River at Hamalion, Colo., for 1910.

[Drainage area, 341 square miles.]

Discharge in second-feet. Run-off.
Month. Per ;Degth in 3
Maximum, | Minimum. | Mean. square lgfaigsagn aTcgg-aflegtl
area.

April15-30. oo 1,320 272 696 2.04 1.21 22,100
May. . oo cii i 1,580 570 840 2.46 2.84 51, 600
June. ...l 1,220 196 576 1.69 1.89 34,300
July... 176 57 101 . 296 34 6,210
August. .. 42 55.0 .161 19 3,380

Septembe 112 35 61.9 .182 20 3,
October.. .. 104 50 63.9 .187 22 3,930

November-. . . 64 50 58.1 .170 19 3,
Theperiod....coooiiieeiaeii]ommirmeaast covmceeeadeo i el 129, 000

LITTLE SNAKE RIVER AT DIXON, WYO.

This station, which is located at the steel highway bridge 1 mile
west of Dixon, Wyo., was established May 28, 1910, by the State
engineer of Colorado, by whom the records are furnished.

A chain gage is attached to the upstream handrail of the bridge.

High-stage measurements are made from the bridge; low-stage
measurements are made by wading at various sections. Discharge
measurements must be corrected to eliminate errors caused by the
angle at which the current passes beneath the bridge.

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

Discharge measurements of Little Snake River at Dizon, Wyo., wn 1910.

Date. Hydrographer. Width, S50 0l 1, 058 | anze.

Fect. Sq. ft. Feet. | Secft.

May 28 | C. L. Chatfield 122 649 |  4.55 | 1,9

July 16 do 40 19 .50 17.4
Sept. 6 |.. 50 30 .80 53.0
Nov. 8/.. 39 45 1.02 68.0
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Daily gage height, in feet, of Little Snake River at Dizon, Wyo., for 1910.

[Nina Madsen, observer.]

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.35 0.8 0.5 0.7 0.9 1.0
1.0 .8 .5 .8 1.0 .9

.9 .7 .5 .9 .95 .95
.85 .5 .6 1.0 .9 1.0
.9 .5 .95 1.0 .9 1.0
.9 .5 .75 1.0 .85 1.0
.85 .5 .6 1.0 1.0 1.0
.8 .4 .5 .9 1.05 1.1
7 .4 .5 .85 1.0 1.0
.7 .4 .5 .85 11 1.05
.65 .4 .5 .85 1.0 [........
.5 .4 ] .8 1.0 foeeeo...
.45 .4 .5 .9 1.0 {........
.45 .4 .6 .9 L0 [eeeee...
.4 .4 .8 .9 L0 |........
5 4 .7 .9 L0 f........
.4 4 7 1.1 1.05 {-eeennnn
.4 .5 .9 1.35 10 |oooe....
.45 .45 .95 1.3 1.0 ........
.5 .5 .9 1.2 1.0 |oooeo.os
.5 .5 .8 10 2.2 PR
.5 .5 .85 1.0 ) U P
.45 .5 .85 1.05 LY ...
.4 .4 .9 1.1 105 [........
.5 .35 .85 1.1 ) P R PO,
.45 .4 .8 1.15 11 ...,
.4 .35 .8 1.2 95 oaalls
.4 .35 .8 1.1 IS¢ I R,
.65 .5 .8 1.0 11 f........
.95 .5 .8 1.0 10 foeeeen..
.9 I N PO, 105 |,
Daily discharge, in second-feet, of Liitle Snake River at Dixon, Wyo., for 1910.
Day. May. | June. | July. | Aug. | Sept. | Oct. | Now. Dec.
149 47 17 35 61 77
77 47 17 47 77 61
61 35 17 61 69 69
54 17 25 77 61 77
61 17 69 77 61 K
61 17 41 77 54 77
54 17 25 77 77 77
47 11 17 61 86 95
35 11 17 54 77 77
35 1 17 54 95 86
30 11 17 54 L4 PO
17 11 17 47 77 leeaenn.
14 11 17 61 i1 PO
14 11 25 61 i/ P
11 11 47 61 (i P
17 11 35 61 FE 8 PP,
11 11 35 95 8 |........
11 17 61 149 Vi PO
14 14 69 137 1 .
17 17 61 115 Vi PR
17 17 47 77 54 |........
17 .17 54 77 95 1........
14 17 54 86 95 ........
11 11 61 951 8 ]........
17 9 54 95 95 .......
14 11 47 105 95 . .......
11 9 47 115 69 |........
11 47 95 61 )........
30 17 47 77 95 |........
69 17 47 77 [ .
61 17 leeans -1 J IR

Note.—Discharge Dec. 11 to 31 estimated at 77 second-feet per day.
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Monthly discharge of Litile Snake River at Dixon, Wyo., for 1910.

[Drainage area, 1.290 square miles.]

Discharge in second-feet. Run-off.
Month. Per iD th in Total in
N - nches on otal
Maximum, | Minimum. | Mean, sg]llllaere drainage | acre-feet.
‘ area.,
June. 1,900 77 663 0.514 0. 57 39, 500
July. 149 11 34.3 .027 03 2,110
August. 47 9 16.3 .013 02 1,

September. . .. 69 17 38.4 .030 . .03 2,280
October.................... . 149 35 78.9 . 061 .07 4,850
November................. cene 95 54 77.3 . 060 07 4,600
December.........ooovmiiiiveinisfiriniaenii it 77.1 060 07 4,740
Theperiod......c.coooieiii|ivmmma e e e c e 59,100

SLATER CREEK NEAR SLATER, COLO.

This station, which is located at a private bridge 2 miles above
the Slater reservoir dam site and 3 miles from Slater, was estab-
lished May 28, 1910, by the State engineer of Colorado, by whom the
records are furnished.

A rod gage is attached to the left abutment of the upstream side
of the bridge.

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

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

Discharge measurements of Slater Creek near Slater, Colo., in 1910.

Width. Areaof | Gage | Dis-

Date. Hydrographer. -| section. |height. | charge.

8q.ft. Feet. | Sec.t.
25.8 9.8

July 15 1.17
Sept. 6 8.3 1.17 11
Nov, 7 12 1.20 13
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Daily gage hetght, in feet, of Slater Creek near Slater, Colo., for 1910.

[H. V. Rowell, observer.)

Day. May. | June. | July. | Aug. | Sept. Oct. | Nov. | Dec.
2.9 1.4 1.25 1.1 L15 | ... 1.25
2.85 1.4 1.2 1.1 1.2 (..., 1.25
2.8 1.4 1.2 L1 1.35 | 1.3
2.6 1.4 1.15 O S R 1.25
2.5 1.4 1.2 O S 1.2
2.5 1.3 1.15 1.2 115
2.4 1.3 1.1 1.15 1.25
2.35 1.25 11 1154, 1.3
2.25 1.25 L1 1.15 |. 13
2.15 1.25 1.1 L1 ... L25{........
2.1 1.2 1.1 1.1
2.1 1.2 1.05 1.1
2.1 1.2 L1 1.1
2.15 1.2 1.1 1.4
2.0 115 1.1 1.2
1,95 1.2 1.1 1.15
2.0 1.15 1.05 1.15 §.

1.9 1.3 L0 1.15|.
1.8 1.25 |- 1.0 1.2
1.7 1.2 1.0 1.2
1.7 1.2 L1 1.2
1.6 1.15 1.1 1.2
1.6 115 11 1.2
1.5 1.15 1.1 1.2
1.5 .95 1.1 1.2
1.5 .9 1.05 1.1
1.4 .95 1.05 1.1
1.4 .9 1.05 L1
1.4 L5 1.05 1.1
1.55 1.5 1.1 1.1
........ 1.2 L1 j........

Daily discharge, n second-feet, of Slater Creek near Slater, Colo., for 1910.

Day. May. | June, | July. [ Aug. | Sept. | Oct. { Nov. | Dec.
22 14
22 12
22 12
22 10
22 12
17 Y10
17 8
14 8
14 8
14 8
12 8
12 6
12 8
12 8
10 8
12 8
10 6
17 5
14 5
12 5
12 8
10 8
10 8
10 8
4 8
3 6
4 6
3 6
27 6
27 8
12 8

Nore.—Discharge Dec. 10 to 31 estimated at 14 second-feet per day.
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Monthly discharge of Slater Creck near Slater, Colo., for 1910,

[Drainage area, 143 square miles.]

Discharge in second-feet. Run-off.
Month. . Per peﬁth in Total i
. i inches on otal in
Maximum. | Minimum.| Mean. sl(%gi:ére drainage | acre-feet.
area.
22 65.0 0. 454 0.51 3,870
3| 13.9 .091 .10 855
5 8.03 . 056 06 494
8 1L2 077 .09 664
8 15.0 .105 .09 655
10 14.1 .099 1 867

............................................ 7,400

DUCHESNE RIVER BASIN.
GENERAL FEATURES.

Duchesne River rises in the high peaks of the Uinta and Wasatch
mountains in northeastern Utah, flows for about 100 miles in a general
southeasterly direction, and enters Green River at Ouray, Utah, about
3 miles above the mouth of White River. The stream has a total
drainage area of 4,000 square miles. Altitudes range from 4,700 feet
at the mouth of the river to more than 13,000 feet at the summits of
the highest peaks.

The principal tributaries of the Duchesne are Rock (East) Creek,
Strawberry River, Lake Fork, and Uinta River.

The drainage basin of the upper Duchesne proper is mountainous.
The stream emerges from the mountains at the mouth of Rock Creek,
at an elevation of about 6,000 feet. From the mouth of Strawberry
River down to Lake Fork the valley of the Duchesne is about 2 miles

‘in average width and is bordered by sandstone bluffs approximately
200 feet high. Along the lower course of the stream the plateaus on
each side of the stream valley are comparatively low and can be easily
reached by, irrigation canals from the main stream.

Strawberry River, the main upper tributary of the Duchesne, rises
in the Uinta Mountains and enters the Duchesne at Theodore. It
drains an area comprising about 1,200 square miles. The upper
stream basin has numerous tributaries, particularly from the north
and west. Among the most important may be mentioned Indian
Creek, Bryant’s Fork, Mud Creek, Horse Creek, Sugar Springs, and
Co-op Creek. All are short and all fall rapidly until they reach Straw-
berry Valley, through which they flow sluggishly in well-defined
channels. The main stream traverses the valley from north to south
and is very sluggish. Asits average elevation is 7,500 feet above sea
level, Strawberry Valley is not well suited for agricultural develop-
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ment, but it is excellently adapted to grazing. At the mouth of the
river, about 35 miles below Strawberry Valley, the elevation is about
5,500 feet, and the fall in that distance is, therefore, nearly 2,000 feet.

Rock Creek, Lake Fork, and the Uinta and its most important
tributary, the Whiterocks, head in a series of small snow-fed lakes in
the Uinta Mountains and drain areas mountainous and difficult of
access, and emerge from their canyons at an elevation of about
7,000 feet.

The drainage area of the Duchesne includes about 1,400 square
miles of forest reserve, of which about 1,000 square miles may be
classed as timbered land. The timbered land is distributed through
the areas of the tributaries about as follows: Upper Duchesne, 120
square miles; Rock Creek, 130 square miles; Strawberry River, 380
square miles; Lake Fork, 190 square miles; Uinta (above Whiterocks)
120 square miles; Whiterocks, 70 square miles.

In the plains area the average rainfall is probably less than 10
inches; in the middle part comprising considerably over half the area,
it probably averages between 10 and 15 inches; in only a small
part in the high mountains is there an annual precipitation in excess
of 20 inches, and at Fort Duchesne, at an elevation of 5,000 feet, a
record extending over several years shows a mean annual rainfall of
only 7 inches. The winters are very severe. In the high mountains
the snowfall is heavy, and in many places the snow lies through the
whole year. All the streams in this region are usually covered with
thick ice from about December 1 to April 1 of each year.

At the present time the water in these streams is unused except for
irrigation. Practically no storage is used in connection with any of
the irrigation systems now in operation or under construction, but
as the mountain dramage areas of all the main tributaries are stud-
ded with lakes, reservoir sites can easily be found where water can
be stored for the irrigation of the valley lands.

The United States Reclamation Service is constructing a tunnel,
with a capacity of 500 second-feet, which will divert water from a
100,000-acre reservoir on the upper Strawberry agross the divide to
the headwaters of the Spanish Fork, there to be used for irrigation.

Very little water will be diverted for irrigation above an elevation
of 6,500 feet, and as most of the reservoir sites are at an elevation
of 8,000 feet or more, and some of the streams fall 100 to 150 feet
or more to the mile in their upper stretches, good opportunities for
power development exist above irrigation ditches.

DUCHESNE RIVER AT MYTON, UTAH.!

This station, which was located at the highway bridge at Myton,
Utah, about 3 miles below the mouth of Lake Fork and about 15

1 Described in the earlier reports as the Price Road Bridge station.
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miles above the mouth of Uinta River, was established October 26,
1899. The records show practically the entire run-off of the Duchesne
basin above the mouth of Uinta River.

The datum of the gage remained practically constant from the
establishment of the station until June 6, 1909, when the river cut a
new channel around the bridge and the bridge station was abandoned.
A new chain gage was established July 9, 1909, about one-fourth of a
mile upstream from the bridge and at a different datum. This gage
was replaced on August 9, 1909, by another chain gage 100 feet
downstream on right bank, at the same datum.

A chain gage was installed August 6, 1910, on the new single-span
steel bridge across the river. This bridge is located near the north-
west boundary of the Myton town site, about one-fourth of a mile
upstream from the old gage and half a mile upstream from the original
location at the wooden bridge.

There was no bridge or cable from which discharge measurements
could be made during the latter part of 1909 and first part of 1910.

Discharge measurements are also made from the new bridge.

Ditches built by the United States Indian Office divert water from
this stream and its tributaries for irrigation on the Uinta Reserva-
tion. Water is also diverted by private enterprise for irrigation out-
side the limits of the reservation. .

Observations at this station are affected by ice for about four
months each year, and during this period it is usually impossible to
apply open-channel ratings.

Discharge measurements of Duchesne River at Myton, Utah, in 1910.

. Area of | Gage Dis-

‘Date. Hydrographer. Width.| coction. |height. | charge.
Sq.ft. | Feet. | Sect.

195 7.45 364

172 7.80 355

271 7.80 636

360 5.60 1,140

206 4.90 467

187 470 390

201 4.88 468

182 4.57 352

163 4.50 293

204 5.00 494

194 4.80 420

235 5.20 607

198 4,90 453

198 4.88 441

Nore.—Gage established at new location and datum Aug. 6, 1910; the reading that day was 2.10 feet.
For measurements from Aug. 6to Oct. 22, both gages were read and the new gage was found to read about
2.7 feet lower than the old gage, which was established Aug. 9,1909. For the measurements made Nov. 6
gx}[d{ Ntov. 19, the new gage o:ﬁe was read, so the readings were made to conform to the old gage by adding

wd 1661%.
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Daily gage height, in feet, of Duchesne River at Myton, Utah, for 1910.
[George Elliott, observer.]

78

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
5.5 7.6 8.0 5.6 5.2 4.45 4.9 4.95
5.55 7.4 7.85 5.5 5.1 4.45 4.9 4.95
5.6 7.1 7.7 5.45 51 4.45 4.85 4.95
5.6 6.9 7.35 5.4 5.0 4.5 4.9 4.95
5.6 6.9 7.15 5.4 4.9 4.55 4.9 4.95

5.6 6.9 7.0 5.4 4.85 4.55 4.85 4.9

5.6 6.8 6.8 5.3 4.7 4.5 4.85 49

5.65 6.9 6.6 5.2 4.7 4.5 4.8 4.9

5.7 7.15 6.45 51 4.65 4.4 4.8 4.9

5.75 7.7 6.3 5.0 4.6 4.4 4.8 4.9

........ 5.9 8.2 6.3 4.9 4.55 4.4 4.8 4.9
6.5 6.1 8.3 6.2 4.9 4.65 4.4 4.8 4.9
6.1 2.2 8.2 6.2 4.9 4.75 4.5 4.9 4.9
5.7 . 3 7.95 6.1 4.8 4.75 4.5 4.9 4.9
5.4 6.3 7.8 6.0 4.9 4.75 4.65 4.95 4.9
5.4 6.25 7.6 5.95 5.0 4.7 4.85 5.5 4.9
5.4 6.2 7.25 5.9 5.1 4.6 5.35 5.4 4.9
5.4 6.3 7.1 5.9 5.1 4.5 5.35 5.3 4.9
5.45 6.4 7.0 5.8 5.0 4.5 5.5 5.3 4.9
5.5 6.5 7.05 5.8 5.0 4.8 54 5.3 4.9
5.5 6.65 7.0 5.7 4.9 4.6 5. 65 5.2 4.9
5.6 6.7 6.9 5.6 4.9 4.55 5. 55 5.2 4.9
5.7 6.75 6.8 5.55 4.8 4. 55 5.1 5.1 4.9
5.7 6.8 7.1 5.5 4.8 4.5 5.0 5.15 4.9
5.65 6.95 7.45 55 4.7 4.4 5.0 5.05 4.9
5.7 7.15 7.3 5.4 4.75 4.4 5.0 5.05 4.9
5. 65 7.4 7.15 5.4 4.7 4.4 5.0 5.05 4.9
5.6 7.55 7.4 5.4 4.85 4.4 4.95 5.0 4.9
5.6 7.85 7.65 5.6 4.95 4.45 4.95 5.0 4.9
5. 55 7.8 8.0 5.8 |. 49 4. 45 4.9 5.0 4.9
[ T O 80 |........ 4.9 4.45 | ..., 5.0 [eeeeeoon

Nore.—Observations on the old gage established Aug. 9, 1909, were discontinued Oct. 22, 1910; new gage
read from Oct. 23 to Nov. 30. Thesereadings were reduced to the datum of the old gage by adding 2.7 feet—

the difference between the two gages.

Daily discharge, in second-feet, of Duchesne River at Myton, Utah, for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
980 | 4,060 | 4,840 1,090 685 300 475 470
040 | 3,700 | 4,540 980 605 300 475 470
090 | 3,190 | 4,260 928 605 300 450 480
090 ) 2,860 | 3,610 875 535 315 475 480
030 | 2,860 | 3,270 875 475 332 475 480
090 | 2,860 | 3,020 875 450 332 450 455
090 | 2,700 | 2,700 775 385 315 450 455
150 | 2,860 [ 2,400 685 385 315 425 455

1,200 | 3,270 | 2,170 605 368 285 425 455
1,260 | 4,260 1,960 535 350 285 425 455
1,440 | 5,240 | 1,960 475 332 285 425 455
1,700 | 5,440 | 1,820 475 368 | 285 425 455
1,820 | 5,240 | 1,820 475 405 315 462 455
1,960 | 4,740 | 1,700 425 405 315 462 455
1,960 | 4,440 | 1,570 475 405 368 480 455
1,800 | 4,060 | 1,510 535 385 450 935 455
1,820 | 3,440 | 1,440 605 350 825 820 455
1,960 | 3,190 | 1,440 605 315 825 722 455
2,100 | 3,020 | 1,320 535 315 980 705 455
2,240 | 3,110 | 1,320 535 425 875 705 455
2,470 | 3,020 | 1,200 475 350 | 1,150 605 455
2,550 | 2,860 [ 1,090 475 332 | 1,040 605 455
2,630 | 2,700 | 1,040 425 332 605 540 455
2,700 | 3,190 980 425 315 535 575 455
2,940 | 3,790 980 385 285 535 510 455
3,270 | 3,520 875 405 285 535 520 455
3,700 | 3,270 875 385 285 535 520 455
3,970 | 3,700 - 875 450 285 505 490 455
540 { 4,160} 1,090 505 300 505 490 455
4,440 | 4,840 | 1,320 475 300 | 475 500 455
........ 4,840 |...._...| 4715 300 |........| 500 |........

NorE.—Daily discharge Mar. 12 to Oct. 11 determined from a rating curve fairly well defined between
300 and 1,200 second-feet. Daily discharge Oct. 12 to Nov. 30, determined by indirect method for shifting

channels.
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Monihly discharge of Duchesne River at Myton, Utah, for 1910.
[Drainage area, 2,750 square miles.}

Discharge in second-feet. Run-off.
: Accn-
Month. Depth in
Maximum. | Minimum. | Mean 51:1;2'9 incheson | Totalin |-
: ' ' gli!e drainage | acre-feet.
N area.

h

ugu
September..
October. .

HERFPOEEO

RIVER ABOVE MOUTH OF INDIAN
BERRY VALLEY, UTAH.

STRAWBERRY CREEK, IN STRAW-

A station was established on Strawberry River September 15,
1909, in the narrows about 3 miles above the mouth of Indian
Creek and about one-quarter mile below the dam site of the Straw-
berry Valley project, to determine the amount of water available for
storage from Strawberry River for the Strawberry Valley project of
the United States Reclamation Service. The station takes the place
of the one previously maintained below Indian Creek. The new
station is about 35 miles northeast of Thistle, Utah, the nearest rail-
road point. The drainage area above this station is 132 square miles.

The vertical staff gage is on the right bank directly underneath the
cable from which discharge measurements are made.

Neither bank is likely to be overflowed except at extreme high
water. The stream bed consists of coarse gravel and although rough
is believed to be fairly permanent. The conditions for measuring
during the open-water season are good.

The river is frozen and deeply covered with snow about five months
of the year. The flow during the winter is, however, fairly constant
and a fair estimate of it may be made.

This station was discontinued November 15, 1910.

River above mouth of Indian Creek, in Strawberry

Discharge measurements of Strawberrzy
Valley, Utah, in 1910.

Areaof | Cage Dis
Date. Hydrographer, ‘Width. section. |height. |charge.
Sq. 1t Fect. | Secft
May 20 105 3.91 237
July 23 41 2.51 27
Aug. 23 44 2.45 a20
25 27 2.42 al7

a'Wading above cable,
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Daily gage height, in feet, of Strawberry River above mouth of Indian Creek, in Strawberry
) ’ N Valley, Utah, for 1910.

{J. C. Warfield, observer.]

Day. Apr.

May.

June.

July.

Darly discharge, in second-fect, of Strawberry River above mouth of Indian Creek,in Straw-
berry Valley, Utah, for 1910.

Day. Apr. | May. | June. { July. | Aug. | Sept Oct. | Nov.
455 120 39 24 18 26 24
430 109 38 24 18 26 24
405 98 37 24 18 27 24
380 88 36 24 19 27 24
355 81 35 24 20 28 24
355 74 34 24 21 28 24
355 68 33 24 21 28 24
385 68 32 24 21 28 24
415 66 31 24 21 28 24
445 64 30 24 20 28 24
476 62 29 24 19 28 24
446 59 28 24 18 28 4
417 56 28 24 18 28 4
388 53 28 23 24 28 24
350 50 28 23 30 29 24
311 49 28 22 35 29 ........
282 47 32 22 40 30 f-eenann.
256 45 32 21 36 b3 N P
246 44 30 21 32 32 feennn..
236 43 28 22 28 k3 U O,
216 42 26 23 28 30 |.......
196 40 24 24 28 30 ...
188 40 24 22 28 ¢ N DU
180 40 24 21 28 20 ...
172 40 24 20 28 28 |eeannnn
164 40 24 18 27 28 | et
156 40 24 18 26 27 |eieenns
150 40 24 18 25 b 1
143 40 24 18 24 26 | it
135 40 24 18 24 28 |iieeans
128 |........ 24 18 |.eennnns 25 ...

Note.—Daily discharge determined from a rating curve well defined below 75 second-feet and fairly well
defined between 75 and 300 second-feet. Discharge interpolated for days of missing gage heights as the

stage is very uniform.
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Monthly discharge of Strawberry River above mouth of Indian Creek, in Strawberry Valley,
Utah, for 1910.

Discharge in second-feet.

Month. (total in

Maximum. | Minimum. | Mean.
7

Accu-
racy.

s ddgs

a Interpolated.

STRAWBERRY RIVER AT THEODORE, . UTAH.

This station, which is located at the west boundary of the Theodore
town site, along the wagon road to Heber, about 1} miles above the
junction of .the Strawberry with Duchesne River, about half a mile
upstream from the mouth of Indian Canyon, and about 18 miles
below the mouth of Currant Creek, was established June 10, 1908,
and discontinued November 30, 1910. The drainage area above the
station is 1,060 square miles.

The chain gage was located about 50 feet downstream from cable
from which discharge measurements were made. The datum of the
gage remained constant during the maintenance of the station.

The results obtained from observations at this station were good
except at extremely high stages, when the stream overflows the left
bank, rendering it impossible to make measurements.

Discharge measurements of Strawberry River at Theodore, Utah, in 1910.

s Areaof | Gage | Dis

Date. Hydrographer. Width,| geetion. | height. | charge.
Sq. ft. Feet, | Sec-ft

105 3.44 286

133 3.53 363

220 4.93 938

359 6.89 1,630

282 6.05 1,240

112 3.54 300

91 3.20 211

83 3.10 172

80 3.02 159

78 3.02 160

70 2.90 127

73 2.98 150

75 2.98 150

75 3.08 160

73 2.96 138

71 2.92 136
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Duaily gage height, in feet, of Strawberry River at Theodore, Utah, for 1910.
[M. M. Smith, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
3.45 6.55 4.4 3.55 3.3 2.9 2.95 2.95
3.5 6.35 4.35 3.4 3.2 2.9 3.0 2.95
3.65 6.1 4.3 3.4 3.1 2.9 3.0 2.95
3.7 5.9 4.2 3.4 3.05 2.9 3.0 2 95
3.7 5.9 4,15 3.4 3.1 2.95 3.0 295
3.75 5.9 4.1 3.4 3.05 2.9 3.0 2.95
3.75 5.75 4.0 3.3 3.05 2.9 3.0 2.95
3.8 5.8 4.0 3.3 3.0 2.9 2.95 2.95
3.9 5.9 3.9 3.25 3.0 2.9 | 2.9 2.9
3.2 6.0 3.9 3.2 2.95 2.9 2.95 2.9
3.5 6.25 3.85 3.2 2.95 2.85 2.95 2.95
4.95 6.35 3.8 3.2 3.0 2.85 2.95 2.95
5.2 6.25 3.8 3.2 3.15 2.9 3.0 2.95
5.55 6.1 3.7 3.2 3.0 2.9 3.05 2.9
5.55 5.9 3.7 3.2 3.0 2.9 3.15 2.9
5.35 5.85 3.7 3.25 2.95 3.25 3.2 2.9
5.55 5.6 3.7 3.3 2.95 3.4 3.2 2.9
5.85 5.4 3.65 3.25 2.9 3.8 3.1 2.9
6.3 5.3 3.6 3.25 3.35 3.3 3.2 2.9
6.65 5.15 3.55 3.2 3.35 3.1 3.1 2.9
6.9 5.1 3.55 3.2 3.0 3.1 3.05 2.9
7.0 5.0 3.5 3.2 3.0 3.05 3.0 2.9
6.75 4.9 3.5 3.15 2.95 3.0 3.0 2.9
6.7 4.85 3.4 3.1 2.9 3.0 3.0 2.95
6.8 4.8 3.4 3.1 2.9 3.0 3.0 2,95
6.85 4.75 3.4 3.05 2.9 3.0 3.0 2.95
6.95 4.7 3.4 3.15 2.9 2.95 3.0 2.95
6.95 4.65 3.4 3.1 2.9 2.95 3.0 2.95
6.85 4.55 3.5 3.1 2.9 2.95 2.95 2.95
6.75 4.5 4.05 3.1 2.9 2.95 2.95 2.9

........ 4.45|........] 8.15 2.9 ool 2095 ...l

Daily discharge, in second-feet, of Strawberry Riwver at Theodore, Utah, for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1,480 585 305 235 135 148 148
1,380 568 260 210 135 160 148
1 550 260 185 135 160 148
1,180 515 260 172 135 160 148

1,110 445 235 172 135 160 148
1,130 445 235 160 135 148 148
1,180 410 222 160 135 148 135
1, 410 210 148 135 148 135
1,330 395 210 148 122 148 148
1,380 380 210 160 122 148 148
1,330 380 210 198 135 160 148
1,260 350 210 160 135 172 135
1,180 350 210 160 135 198 135
1,150 350 222 148 222 210 1356
1, 350 235 148 260 210 135

290 185 135 148 148 148
620 462 185 135 148 148 135
702 [......on 198 135 [........ 148 |........

Nore.—Daily discharge determined from mth;ﬁi‘fmwes applicable as follows: Mar. 10 to Apr. 19, fairly
well defined; Apr. 20 to 26, indirect method for ting channels; Apr. 27 to Nov. 30, well defined below
400 second-feet and fairly well defined above.
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Monthly discharge of Strawberry River at Theodore, Utah, for 1910.

Discharge in second-feet.
Run-off |, ..
Month. (total in mcy_

Maximum. | Minimum.| Mean, | 8cre-feet).
March 10-31 . ..ot 431 263 331 14,400 | B.
ADTil . 1,860 265 1,090 64,900 | D.
ay...... .. 1,480 620 1,020 62,700 | C.
B T 585 260 379 'y C.
July...... e et 3056 172 219 13,500 | B.
August...... .. 248 135 165 10,100 | A.
September. . .- . e 380 122 163 9,700 | A.
October..... e .. e 210 148 165 10,100 | A.
NOVEIMDEL . et eeee et aee e iaeaeeaa 148 135 142 8,450 | A.

Theperiod.......oooiuiiiiiiiiii i ore e e e e 216, 000

INDIAN CREEK IN STRAWBERRY VALLEY, UTAH.

This station, which is located about 1 mile above the mouth of
the creek and 500 feet below Trail Hollow Creek, the principal tribu-
tary, was established April 5, 1905, discontinued July 12, 1906,
reestablished October 1, 1909, and again discontinued Novemberls,
1910. The station was originally located about 250 feet above the
mouth of the creek, but was reestablished in 1909 about half a mile
farther upstream, in T. 4 S., R. 11 W. It is about 25 miles north-
east of Thistle, Utah.

This point is below all tributaries, Trail Hollow Creek entering a
few hundred feet above the new station. No water is diverted above
the station. The drainage area above this station is 50 square miles.
The records are of value to the United States Reclamation Service in
connection with the Strawberry Valley project, which will divert the
waters of Indian Creek across a low pass into the Strawberry Valley
reservoir. The point of diversion is above this station and below
Trail Hollow Creek.

The staff gage is driven vertically into the bed of the creek and
braced to the right bank about 10 feet above a new footbridge from
which measurements are made.

The river is frozen over and covered with a deep layer of snow
during about five months of the year. The winter flow, however,
is fairly constant and a fair estimate may be made. The open-
water measuring conditions are excellent.

Discharge measurements of Indian Creek in Strawberry Valley, Ulah, in 1910.

Date. Hydrographer. . Width. sectiogf hg;ﬁ ch]:rjsge
Feet. | 8g.ft. Feet. | Sec.-ft.

May 20 2.5 37| “2.88 98
July 24 2 16| 1.45 25
Auy. 23 18 6] 1.87 19
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Daily gage hetght, in feet, of Indian Creek in Strawberry Valley, Utah, for 1910.
: [J. C. Warfield, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
110 51 35 26 21 22 19
110 50 35 25 21 22 19
110 49 34 25 21 22 19
110 49 34 25 21 21 19
107 48 33 25 21 21 19
101 47 33 25 21 21 19
95 46 32 25 21 21 19
95 46 31 24 21 21 19
96 45 31 23 21 21 19
97 45 30 23 21 21 19
98 44 30 23 21 21 19
93 44 29 23 21 21 19
88 43 29 23 21 21 19
83 42 29 23 22 21 19
84 41 29 23 22 21 18
86 40 29 24 22 b2 1
80 38 28 24" 23 21
74 36 27 25 23
86 36 27 25 23
101 36 27 24 23
98 36 27 24 23
95 36 27 23 23
88 36 27 23 23
81 36 27 22 23
74 36 27 22 23
67 36 27 21 23
59 36 27 21 23 |,

58 36 27 21 23
56 36 27 21 23
54 36 27 21 23
52 ... .... 27 21 |eenann.

NortE.—Daily discharge determined from a curve fairly well defined. Discharge interpolated for days
on which gage heights are missing.
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Monthly discharge of Indian Creek in Strawberry Valley, Utah, for 1910.

Discharge in second-feet.
Run-off Accu-
Month. - (totalin racy
. Maximum. | Minimum.| Mean, | 8Cre-feet). '

tE

]

<
slejelel-l-d-

a Interpolated.
TRAIL HOLLOW CREEK IN STRAWBERRY VALLEY, UTAH.

This station, which is located just above the mouth of the stream,
was established October 1, 1909, and discontinued November 15, 1910.
No water is at present diverted above the station. The records indi-
cate the portion of the flow of Indian Creek that can not be diverted
into Strawberry Valley in connection with the Strawberry Valley
project. The drainage area above this point is 21 square miles.

The staff gage was driven vertically into the bed of the stream
and braced to the left bank.

High-stage measurements were made from a log bridge 15 feet above
the gage; at low and ordinary stages measurements were made by
wading.

The stream is frozen over and deeply covered with snow during
about five months of the year.

Diischarge measurements of Trail Hollow Creek in Strawberry Valley, Utah, in 1910.

Date. Hydrographer. © | Wiatn Aol ot |,

Feet. Sq. ft.6 Feet. | Sec.-ft.

May 20 [ A. B. Purton..... .o e 4 4.25 14.2
July 23 ]..... L (o IO, 3 4 2.92 2.1
Aug. 241..... [ 0 S 4 2 2.81 1.6
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Daely gage height, in feet, of Trail Hollow Creek in Strawberry Valley, Utah, for 1910.
[3. C. Warfield, observer.]

Creek in Strawberry Valley, Utah, for 1910,

Day. Apr.

May.

June.

July.

Aug.

Sept.

Oct.

Nov.

©o o
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Note.—Daily discharge determined from a well-defined discharge rating curve, Discharge interpolated

for days of missing gage heights.
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Monthly discharge of Trail Hollow Creek in Strawberry Valley, Utah, for 1910.

D in nd-feet.
ischarge in second-feet Run-off Ao
Month, (total in |0
Maximum. { Minimum. | Mean, | 2cre-feet). )
23.4 2.0 14.4 885 | C.
8.1 3.3 4.64 276 | B.
3.3 2.2 2.74 168 | B.
2.2 1.6 1.90 117 | B.
2.0 1.6 1.80 107 | B.
1.6 1.3 1.57 96 | B.
1.3 1.2 1.21 36 | B.
Theperiod. o.ceeirreitinienennreraaensfeaceiaecaeea) o e 1,690

LAKE FORK BELOW FORKS, NEAR WHITEROCKS, UTAH.

This station, which is located about 500 feet downstream from the
junction of the East and West forks, on the old Indian trail from
Spanish Fork to Whiterocks, Utah, about 30 miles west of White-
rocks, was established on May 10, 1907, but a fragmentary record
was maintained at the same place during 1904.

No important tributaries enter between this station and the mouth
of the stream, and none on either branch for some distance above.
The station is above all present diversions.

The flow of this stream could doubtless be equalized at compara-
tively small expense by utilizing the storage facilities afforded by a
number of small lakes and reservoir sites found on both branches of
the stream above the station. As both of the main tributaries have
rapid fall, opportunities for power development are presented above
all irrigation diversions. The drainage area above the station is 331
square miles.

The stream is icebound for several months each year.

The chain gage established May 10, 1907, has no relation whatever
to the 1904 gage. Still another chain gage and datum haye been
used since September 1, 1907. This gage is located about 100 feet
upstream from the cable from which discharge measurements are
made.

As the stream bed is rough and the current is swift at high and
moderate stages, the results obtained at this station can be consid-
ered only fair or approximate except at low stages, when they are
fairly good. )
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Discharge measuremenis of Lake Fork below forks, near W hiterocks, Utah, in 1910.
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Daily gage height, in feet, of Lake Fork below forks, near W hiterocks,

Utoh, for 1910

[Charles Elliott and Paul J, Elliott, observers.]
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Daily discharge, in second-feet, of Lake Fork below forks, near Wiziterocks, Utah, for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
125 196 880 | 1,580 350 285 160 192
125 206 7401 1,280 316 316 160 192
125 206 6101 1,340 300 285 160 192
125 206 6101 1,050 316 285 160 192
125 196 580 970 350 256 160 192
125 206 550 930 300 242 160 181
125 215 580 820 285 229 150 181
125 215 740 750 270 229 150 181
125 226 995 650 242 204 150 181
125 236§ 1,450 590 242 192 141 181
130 236 | 1,760 650 242 204 150 181
150 260 | 1,770 650 242 242 150 181
150 260 | 1,640 620 229 170 181
187 260 | 1,280 590 216 270 170 181
196 236 } 1,180 535 270 170 181
196 236 | 1 332 216 270 170

229
242
242
242
229
229
216
216
192
192
192
204
229
270
316
332 216 350 270 170
270
279
242
242
242
229
229
229
216
216
216
204
204
204

6| 740| 1,000 332| 204 170| 285 150
226 | 8a5| 1o10| 36| 229 10| 242 150
215| 9551 1,180 332| 22| 181| 242 150
215| 995] 1,400 02| 300| 170| 216 150
196| 918| 1,400 366| 285 1 216 150
196 |........ 1,520 )........ 20! 160 |........ ..

Note.—Daily discharge Mar. 1-13 estimated because of presence of ice. Gage heights missing and dis-
charge estimated Nov. 29 to 30. .
Discharge Mar. 14 to May 11 determined from a rating curve fairly well defined below 1,200 second-feet.
. Discharge May 12 to Nov. 30 determined from a curve well defined throughout.

Monthly discharge of Lake Fork below forks, near W hiterocks, Utah, for 1910.

Discharge in second-feet.

Run-off
Month. (total in A:sfcc;rl-

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

248 160 180 11,100 | C.

995 196 382 22,700 | B.

1,770 550 1,040 64,000 | C.

1,580 316 635 37,800 | B.

350 204 274 16,800 | B.

316 160 214 13,200 | B.

421 141 230 13,700 | B.

316 192 231 14,200 | B.

192 150 172 10,200 | B.
.................................. 204, 000

LAKE FORK NEAR MYTON, UTAH.!

This station, which is located about 3 miles above Myton, Utah,
about half a mile above the junction of the stream with Duchesne
River, was established July 3, 1900, discontinued at the end of the

1 Described in early reports as ¢ Lake Fork at mouth.”
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season of 1903, reestablished in June, 1907, and again discontinued
November 30, 1910.

~ In connection with the records obtained at the station on Lake
Fork below the forks, which is about 20 miles upstreain and above
all present diversions, the records indicate the amount of water
diverted for irrigation along the stream. No important tributaries
enter between the two stations.

Several canal systems built by the United States Indian Office
take water from this stream above the station for irrigation. Some
private canal systems are proposed or in operation. The stream is
icebound for several months during the winter season.

The gage was in the same position and the same datum was used
from 1900 to 1904, inclusive. During 1907 and 1908 three distinct
gages and datums were used—from June 13 to 30, 1907, from August
18 to December 31, 1907, and during 1908. Very satisfactory results
were obtained during 1908 and 1909, but previous records are not so
good. On June 22, 1909, the gage was removed to the opposite bank
and reinstalled at a different datum. Gage heights, beginning June
22, 1909, are therefore not comparable with those of previous dates.

Discharge measurements of Lake Fork near Myton, Utah, in 1910,

" Areaof | Gage | Dis-
Date. Hydrographer. Width.| section. | height. | charge.
Feet. Sq. ft. Feet. | Sec.-ft.
Jan. 19| R. H. FletCher...co oot it iaaaccans 65 87 3.80 al27
Feb. 11 |..... do........ 60 99 4.00 a 147
23 1..... do........ 60 101 4.00 a 149
Mar. 11 | W. B. Freema 54 135 2.88 5142
30 | R. H. Fletcher .- 65 121 2.26 141
Apr. 12 |..... do....ooo.n .- 66 131 2.45 185
26 {..... do... 66 206 3.52 519
May 10 |..... do. 69 276 4.51 1,000
24 1..... do. 68 242 4.08 790
June 7|..... do. 67 221 3.82 616
21 4. .. o RSN 66 141 2.58 212
July 12 |..... do. 57 83 1.66 47
26 |..... do. 56 75 1.50 30
Aug. 6f..... do. 59 87 1.76 61
23 |..... do... 58 87 1.70 53
Sept. 81..... L5 R 33 21 1.32 14
26 do. 63 111 2.10 111
Oct. 10 60 93 1.88 73
21 d 65 126 2.48 172
Nov. 5 61 106 2.14 112
59 98 2.00 110

e Measurement taken through holes cut in ice; gage height distorted.
b Channel open, ice along edges. Slight ice gorge below.
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Daly gage height, in feet, of Lake Fork near Myton, Utah, for 1910.
[Mrs. A. F. Pitts, qbserver.]

Day. Mar. | Apr. | May. | June. | July. | Aug Sept. Oct. Nov.
2.2 3.8 4.9 2.5 2.25 1.25 1.8 2.15
2.2 3.5 4.8 2.4 2.05 1.3 2.0 2.15
2.2 3.25 4.6 2.3 2.2 1.3 1.95 2.1
2.2 3.15 4.2 2.3 2.05 1.4 1.95 2.1
2.3 3.05 4.0 2.35] . 1.9 1.35 1.9 2.1
2.3 3.05 3.9 2.2 1.7 1.3 1.9 2.05
2.3 3.0 3.8 2.1 1.6 1.3 1.9 2.1
2.3 3.2 3.5 2.0 1.6 1.3 1.95 2.1
2.3 3.65 3.3 1.9 1.5 1.25 1.9 2.1
2.3 4.35 3.1 1.7 1.5 1.25 1.9 - 2.1
2.4 5.05 3.1 1.6 1.45 1.3 1.9 2.05
2.4 5.3 3.2 1.65 1.5 1.3 1.9 2.1
2.5 5.1 3.2 1.6 1.65 1.3 2.0 2.05
2.5 4.7 3.05 1.5 1.7 1.45 2.0 2.1
2.5 4.5 3.0 1.5 1.7 1.5 2.1 2.1
2.45 4.15 2.9 1.9 1.65 1.8 2.7 2.1
2.4 3.8 2.9 2.0 1.6 2.6 2.5 2.0
2.4 3.7 2.8 1.8 1.5 2.45 2.5 2.0
2.5 3.8 2.7 1.7 1.5 2.7 2.45 2.0
2.6 3.9 2.6 1.6 1.5 2.7 2.5 2.05
2.8 3.75 2.6 1.6 1.6 2.55 2.4 2.1
2.8 3.5 2.5 1.8 1.7 2.45 2.4 2.1
2.9 3.6 2.45 1.7 1.6 2.3 2.4 2.1
3.0 4.15 2.5 1.65 1.5 2.3 2.4 2.05
3.25 4.45 2.45 1.5 1.45 2.25 2.4 2.05
3.2 4.2 2.4 1.5 1.4 2.1 2.35 2.1
3.65 4.15 2.35 15 1.4 2.0 2.3 2.1
3.8 4.35 2.4 1.55 1.4 2.0 2.2 2.1
4.0 4.65 2.65 1.8 1.4 1.9 2.2 2.1
3.95 4.95 2.65 1.9 1.35 1.9 2.2 2.05

........ 4.95|........] L9 1.3 feeeiio] 222 [a.o.....
NortE.—Ice present Jan. 1 to Mar. 13.
Daily discharge, in second-feet, of Lake Fork near Myton, Utah, for 1910.

Day. Mar. Apr. | May. | June. | July Aug. | Sept. | Oct. | Nov.
145 124 645 | 1,170 190 134 10 63 115
145 124 520 | 1,120 166 98 13 90 115
145 124 423 | 1,020 144 124 13 83 106
145 124 388 825 144 98 21 83 106
145 144 353 735 155 76 17 76 106
145 144 353 690 124 51 13 76 98
145 144 335 645 106 40 13 76 106
145 144 405 520 90 40 13 106
145 144 580 440 76 30 10 76 106
145 144 892 370 51 30 10 76 106
142 166 | 1,250 370 40 26 13 76 98
142 166 | 1,400 405 46 30 13 76 106
142 190 | 1,280 405 40 46 13 90 9
178 190 | 1, 353 30 51 26 106
166 190 335 30 51 30 106 106
166 178 802 300 76 40 240 106
144 166 645 300 90 40 215 190 90
144 166 600 270 63 30 178 190 90
166 190 645 240 51 30 240 178 90
178 215 690 215 40 30 240 190 98
178 270 622 215 40 40 202 166 106
166 270 520 190 [~ 63 51 178 166 106
166 300 560 178 51 40 144 166 106
166 335 802 190 46 30 144 166 98
166 940 178 30 26 134 166 98
166 405 825 166 30 21 106 155 106
166 580 802 155 30 21 90 144 106
155 645 892 166 35 21 9 [ 124 106
144 735 | 1,040 228 63 21 76 124 106
144 712 | 1,200 228 76 17 76 124 98
144 ..., 1,200 j..-..... 76 13 |oeenaant 124 |o......

NorE.—Daily discharge Mar. 1-13, estimated because of presence of ice. Discharge Mar. 14 to Nov. 30,
determined from a rating curve well defined throughout.
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Monthly discharge bf Lake Fork near Myton, Utah, for 1910.

[Drainage area, 475 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in “::g; -
: incheson [ Total in :
Maximum. [ Minimum. | Mean. sg;l;fxere draina; acre-feet.
area.

8
ot
8
P oDy

e Estimated.

UINTA RIVER NEAR WHITEROCKS, UTAH.

This station, which is located at the highway bridge on the Govern-
ment road up Uinta Canyon (usually krtown as the sawmill road),
about 8 miles northeast of the Indian agency at Whiterocks, was
established September 16, 1899, discontinued the latter part of 1904,
reestablished August 13, 1907, and again discontinued November 30,
1910.

Pole Creek enters about & mile above the station and Whiterocks
comes in several miles below.

No water is diverted from the stream above the station, but the
United States’ Indian Office has constructed a series of irrigation
canals which divert water at various points below.

The same gage was used from 1899 to 1904,inclusive. The gage that
was established in August, 1907, was located a short distance upstream
from the old gage and. at a different datum. The present chain gage
has no determined relation to this last gage. It was established on
October 22, 1907, on the bridge about a mile downstream from the
other gate. ’

The gage was read only when the hydrographer visited the station
to make discharge measurements, and the discharge for intermediate
days is estimated by comparison with the hydrographs of other
streams in that locality.

As the stream bed is rough and the current swift at high and
moderate stages, the discharge measurements, except at low stages,
are apt to be considerably in error.

The relation between gage height and discharge is affected by ice
during the winter season. Winter measurements are usually taken
at riffles or open places in the channel.
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Discharge measurements of Uinta River near Whiterocks, Utak, in 1910,
: Areaof | Gage Dis-
Date. Hydrographer. Width.| o ion. height. | charge.
Feet. | Sq.ft. | Feet. | Sec.t.
Jan. 15 | R.H. Fleteher. . oo..ooooiiiiiii i, 68 94 1.48 al56
do 68 88 1.32 al42
Feb. 67 95 1.22 al45
67 86 1.24 2146
Mar. 67 74 1.22 117
68 82 1.32 141
68 94 1.40 189
Apr. 68 87| 1.32 159
72 102 1.45 224
77 147 2.30 654
May 74 122 180 429
74 133 1.92 505
77 159 2.20 769
June 74 150 2.05 636
73 117 1.78 398
72 108 1.60 318
July 74 120 1.78 422
72 112 1.68 342
75 128 1.90 437
Aug. 73 115 1.74 381
73 103 1.60 258
72 93 1.46 192
Sept. 71 94 1.40 192
72 93 1.45 207
72 99 1.54 237
Oct. 70 89 1.46 196
73 108 1.56 265
70 88 1.46 192
Nov 68 89 1.40 169
68 84 1.38 161
68 81 1.32 150
a Measurement through holes cut in ice. Gage height distorted.
Daily discharge, in second-feet, of Uinta River near Whiterocks, Utah, for 1910.
Day. Jan. Feb. | Mar Apr. | May. | June. l July. | Aug. | Sept. | Oct. | Nov.
160 145 135 150 780 7 360 440 190 240 185
160 145 130 155 640 740 380 420 185 240 180
160 145 125 155 525 680 390 400 180 230 175
160 145 125 160 520 620 400 393 180 220 175
160 145 125 160 480 590 419 360 180 210 175
160 145 120 160 400 550 365 350 175 202 170
160 145 120 162 432 510 350 320 175 200 170
160 145 125 165 580 480 320 310 175 190 170
160 145 130 170 850 450 300 290 180 180 170
160 145 130 180 | 1,100 420 300 290 180 180 170
155 145 135 200 | 1,420 410 300 300 180 180 166
155 145 140 200 | 1,430 410 290 300 185 190 165
155 145 145 205 | 1,300 410 280 310 198 200 160
155 145 145 205 940 415 280 310 220 220 160
155 145 150 210 840 419 320 290 260 240 160
150 145 155 210 680 410 360 270 340 260 1¢0
150 145 162 210 520 39 360 260 360 250 160
150 145 160 225 515 380 360 255 400 240 150
150 145 180 240 490 360 355 250 440 240 150
150 145 190 300 460 350 350 240 430 230 150
21 N 140 145 200 330 420 340 340 240 410 225 140
22, ... 140 145 200 340 390 325 330 230 380 220 139
23 .. .o.e 140 145 200 400 400 320 320 225 340 220 140
24 ... ... 140 145 200 460 500 310 320 220 320 210 130
25 ..l 140 145 200 520 600 306 340 220 300 210 130
26. ... ..., 140 145 200 580 580 295 380 215 205 202 125
27 el 140 145 190 720 550 295 435 210 290 200 125
28 ... 140 145 180 850 620 300 470 210 280 200 125
29, aiolol. 140 t........ 160 850 720 320 505 205 240 190 125
300 ..o, 140 |........ 150 825 740 340 480 202 240 190 125
7 D, 140 i........ 150 |........ 760 |........ 460 195 ..., 190 |........

NotE.—Daily discharge determined by comparison with hydro,

! - graphs of Lake Fork below forks and
Uinta River at Fort Duchesne, except for Jan. 21 to Feb. 28, for which period the discharge was estifnated
from current meter measurements. Dicharge Mar. 7 to Nov. 22 obtained by applying to the rating curves
the gage heights read on dates of measurements, instead of using the discharge as measured on those dates.
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Monthly discharge of Uinta River near Whiterocks, Utah, for 1910.

[Drainage area, 218 square miles.}

Discharge in sec- ~
ond-feet. Run-of.
Month. Per Depth in otal
inches on 0 n
Mean. SQuare | drainage | acre-feet.
. area.

0.79 9,220

.69 8,050

.83 9,650

1.65 19,200

3.61 42,000

2.13 24,800

1.9 22,300

1.49 17,300

1.35 15, 700

1.13 13,100

.79 9,160

............ 190,000

NoTtE.—The accuracy of these estimates may be classed as C.
UINTA RIVER AT FORT DUCHESNE, UTAH. -

This station, which is Jocated at the wooden highway bridge on the
road to Vernal, one-fourth of a mile from Fort Duchesne, Utah, was
originally established on September 4, 1899, and continued until the
end of 1904. It was also maintained for a brief period during 1906.
The station was reestablished April 9, 1907, and again discontinued
November 30, 1910.

The data obtained at this point show the‘amount of water con-
tributed by this stream to Duchesne River, except the comparatively
small amount diverted for irrigation below, and in connection with the
records of the stations above on the Whiterocks and the Uinta they
show the amount of water taken for irrigation by the numerous
ditches on the Uinta and Whiterocks above the station. The upper
tributaries, above irrigation diversions, afford excellent opportunities
for storage and power development.

Practically the same datum was used for the gage up to and
including 1906. The chain gage established April 9, 1907, has an
entirely different datum. This gage was fastened to the bridge from
which discharge measurements were made.

The flow of the stream is aflected by ice for about four months
during the winter season, and the accuracy of the results is somewhat
impaired by eddies around the crib piers and by deposits of sediment
brought down by Deep Creek during floods.
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Discharge measurements of Uinta River at Fort Duchesne, Utah, in 1910.
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Nore.—Ice present Jan. 1 to Mar. 11.
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Daily discharge, in second-feet, of Uinta River at Fort Duchesne, Utah, for 1910.
4

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
200 147 616 446 35 79 19 109 147
200 147 527 527 25 128 26 147 147
200 147 446 446 28 147 26 147 147
200 147 373 307 22 94 33 109 147
200 147 307 307 38 79 33 109 147

147 307 248 30 53 33 79 147
200 147 307 222 30 33 33 79 147
200 147 446 173 30 26 26 79 147
200 147 616 173 19 19 19 79 147
200 147 928 113 19 19 19 109 147
200 169 | 1,290 113 19 19 19 109 147
218 191 [ 1,160 113 19 19 19 109 147
170 191 | 1,040 113 19 53 19 128 147
170 191 873 98 19 33 £6 147 147
170 191 713 82 14 43 94 169 128
195 169 527 69 19 33 109 241 128
170 191 527 82 19 33 191 216 128
170 191 446 82 19 26 216 191 109
195 191 446 56 19 26 191 191 109
215 269 446 56 14 26 216 191 109
215 297 373 56 19 26 191 191 109
215 297 307 56 33 43 147 191
210 361 307 46 19 33 191 169 109
210 433 340 46 19 33 147 147 109
210 473 446 36 14 19 109 147 109
225 553 373 40 6 19 128 147 109
205 616 340 40 1 19 128 147 94
205 818 446 40 3 19 128 147 94
169 818 527 62 33 33 128 147 94
147 765 486 52 94 33 109 147 94
147 [........ 486 [........ 79 33 [vovrnnan 47 [...aoll

Note.—Daily discharge determined as follows: Mar. 1 to 11, estimated because of presence of ice; Mar, 12
10 28, Apr. 16 to 26, June 26 to July 8, indirect method for shiiti.u%channels used; Mar. 29 to Apr. 15, July 9
to Nov. 30, disc] e determined from a curve fairly well defined below 400 second-feet; discharge Apr. 27
to June 25 obtained from a curve well defined throughout.

Monthly discharge of Uinia River ai Fort Duchesne, Utah, for 1910.
[Drainage area, 672 square miles.]

Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per h racy.
. - incheson | Totalin
Maximum. | Minimum. | Mean. sggﬁare drainage | acre-feet.
area.
........................ al151 0.225 0.26 9,280 | D.
........................ a 149 .222 .23 8,280 | D.
225 147 195 . 200 .33 12,000 | D.
818 147 295 .439 .49 17,600 | C.
1,290 307 541 .805 .93 33,300 | C.
527 36 143 .213 .24 8,510 | B.
94 1 25,01 * .037 04 1,540 | B
147 19 41.9 .062 .07 2,580 | B
216 19 93.8 . 140 16 5,580 | B
241 79 144 .214 .25 8,850 | B
November... 147 94 126 .188 .21 7,500 [ B
........................................................ 115,000

a Estimated.
' WHITEROCKS RIVER NEAR WHITEROCKS, UTAH.

This station, which is located at the mouth of the canyon, at the
foot of ““Dugway,” on the road from the plateau to the river bottom,
about 10 miles above the Indian agency at Whitérocks, and below
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all important tributaries of the Whiterocks, was established April 18,
1899, amd continued until the end of 1904. Omn April 11, 1907, it was
reestablished at practically the same place and was again discon-
tinued on November 30, 1910.

The nearest irrigation ditch is about 3 miles below the station.
Excellent storage and power sites exist above all irrigation diversions.

The same gage and datum were used from the establishment of the
station until the end of 1904. A new chain gage and datum were
used from April 11, 1907, to May 8, 1908, and a second chain gage
at a still different datum from May 9, 1908, to November 30, 1910.

Owing to the remoteness of this gage from any dwelling, daily gage
observations have not been made, and the daily and monthly dis-
charge tables have been computed by comparing the relatively fre-
quent discharge measurements with the hydrographs of other streams
in that section.

Measurements were made from a cable about 100 feet downstream
from the gage. .

As the stream bed is rather rough and the current is swift, measure-
ments at high or medium stages are not very accurate. The daily and
monthly discharge estimates, computed by the method outlined
above, are necessarily only approximate.

Like other streams in this region, the river is icebound for several
months in the winter.

Discharge measurements of Whiterocks River near Whiterocks, Utah, in 1910.

s Area of | Gage Dis-
Date. Hydrographer. Width.| section. |height. | charge.
Sq. ft. Feet. | Sec.ft.
Jan. 36 [ a6l
PO a72
Feb. a78
28 1,18 b51
Mar. 27 1.20 c46
28 1.30 53
33 1.38 75
Apr, 28] 1.32]|. 59
44 1.74 120
104 2.75 485
May 57| 2.10 233
87 2.40 344
86 2.54 390
June 3 74 2.38 312
53 2.00 194
42 1.68 109
July 41 1.72 119
47 1.85 139
53 1.92 182
Aug. 51 1.90 177
. 4| 175 126
38 1.65 101
Sept. 39 1.60 101
33 1.46 83
41 1.67 115
Oct. 39 1.58 106
35 1.56 94
35 1.58 101
Nov. 2 33 1.48 81
33 1.40 85
27 1.36 67

o Measured through ice about 2 miles below station. ¢ Practically open-channel.
b Ice present. .
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Daily discharge, in second-feet, of Whiterocks River near Whiterocks, Utah, for 1910.

Day. Jan. Feb. Mar. | Apr. | May. | June. { July. | Aug. | Sept. Oct. Nov.
60 75 50 55 390 400 145 160 100 100 80
60 75 50 55 360 460 145 170 100 100 79
60 75 50 55 320 328 145 170 100 100 75
60 75 50 55 280 320 140 160 100 00 75
60 75 50 55 240 310 140 150 100 96 7%
60 75 50 59 232 300 125 140 95 95 70
60 75 50 60 220 280 120 130 90 90 70
60 75 48 65 230 260 110 120 80 85 70
60 5 45 70 460 250 100 110 80 80 70
60 75 45 80 730 240 90 100 75 80 68
60 75 50 80 { 1,040 225 80 110 75 80 70
60 75 50 100 | 1,040 215 65 120 76 80 70
60 75 50 100 880 200 60 140 85 80 70
60 75 50 100 630 195 60 140 90 85 70
60 75 50 80 500 185 100 132 120 93 65

50 80 335 180 140 120 180 100 65

55 80 330 175 210 120 260 100 65

571 - 80 320 170 210 110 290 100 65

60 100 300 160 170 110 330 100 65

70 130 280 155 158 110 310 100 65

75 160 260 150 195 110 290 100 64

80 200 240 140 170 110 260 100 65

80- 220 240 130 130 110 220 100 65

80 300 280 120 130 110 210 95 65

80 320 300 120 120 110 200 96 65

80 360 340 115 110 110 140 90 60

66 400 300 116 110 110 120 60

65 460 386 120 140 110 114 85 60

65 470 460 130 180 110 100 85 60

. . 65 440 430 140 176 110 100 80 60
) SO, 70 |eeeen... 60 |........ 420 |........ 170 105 f........ 80 |--uunn-n

NoTe.—Daily discharge determined by comparison of hydrographs of Lake Fork below forks and Uinta
River at Fort Duchesne, except for period Jan. 1 to Feb. 28, for which it was estimated from discharge
measurements. Discharge on’ dates of actual measurement, Mar. 8 to Nov. 21, determined by applying
to the rating curve the gage heights of the measurements.

Monthly discharge of Whiterocks River near Whiterocks, Utiah, for 1910.

[Drainage area, 114 square miles.]

Discharge in
second-feet. Run-off.
Month. :
. Depth in
Per B <
incheson | Totalin
Mean. Square | drainage | acre-feet.
. area.
JAIUATY e« oo et e et e e e e e e e 65.2 0.572 0. 66 4,010
February.................... 67.0 .588 .61 3,720
March........................ 58.9 .517 .60 3,620
Aprileaeo. oo 162 1.42 1.58 ' 9,640
MBYenneeemmaeeaeeeaae. 414 3.63 4.18 25,500
June.......ooiiiiiias 210 1.84 2.05 12,500
JulY .ol 134 1.18 1.36 8,240
August............. 123 1.08 1.24 7,560
September 150 1.32 1.47 8,920
October............ . . 91.6 -804 .93 5,630
NOVemDOr. . oottt —eann 67.5 592 .66 4,020
Theperiod. ...coooieniimiieii i e e t.- 93, 400

Nore.—The accuracy of these estimates may be classed as C.
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WHITE RIVER BASIN.
GENERAL FEATURES.

White River rises in Trappers Lake, which lies 9,500 feet above
sea level in a small mountain basin of the White River Plateau in
eastern Garfield County, Colo., and flows westward to its junction
with Green River in west-central Uinta County, Utah. Throughout
its course it occupies a narrow mountainous valley, with alternating
parks and canyons, entering the longest and deepest of the canyons,
in which it continues to its mouth, about 8 miles east of the Colorado-
Utah State line.

The basin compnses an arid, broken, and much eroded plateau
region, which topographically is a continuation of the Grand River
Mesa south of Grand River. The headwater portion covers the greater
area and is called the White River Plateau; below this and to the
south is the Roan or Book Cliffs Plateau. Fragmentary plateaus also
occur along the northern side of the river. ¢

Numerous small streams, among which are Marvine Creek and
South Fork, join the White in the upper, mountainous portion of
the basin. Douglas, Piceance, and Evacuation creeks, draining the
Book Cliffs Plateau, enter White River from the south. In the
spring these creeks carry considerable water, derived mainly from
melting snow, but in the simmer they are very nearly dry.

The mean annual precipitation recorded at Meeker is 15.9 inches;

“farther west and at lower elevations it is undoubtedly much less.

N NORTH FORK OF WHITE RIVER NEAR BUFORD, COLO.

This station, which is located at Genier’s ranch, about 1} miles
above Buford, was established May 24, 1910, by the State engineer
of Colorado, by whom the records are furnished. The station is
about 5 miles below the site of a station established by the United
States Geological Survey July 28, 1903, and discontinued October
31, 1906. No large tributaries enter between the former and the
present site.

A staff gage is spiked to the support of a footbridge.

The bed of the stream is composed of cobbles and bowlders and is
permanent. The right bank is overflowed at extreme high stages.
The measuring section is good.

Discharge measurements are made from the bridge.

The relation between gage height and discharge is affected by ice
during the winter months,
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Discharge measurements of North Fork of White River near Buford, Colo
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Dazly discharge, in second-feet, of North Fork of White River near Buford, Colo., for 1910.

,

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
415 284 235 208 208 185
415 266 235 222 208 185
415 266 266 235 235 208
415 266 376 235 235 208
415 301 301 235 208 222

»

415 284 301 222 208 222
415 266 266 208 208 222
376 266 235 208 208 208
376 266 | ~235 208 208 208
376 250 235 208 208 208
376 250 235 208 208

376 301 235 208 208 |.

376 266 250 208 208 1.

338 266 250 208 208 |.

338 1. 235 235 208 208 |.

338 235 235 208 208 |.

338 235 235 222 208 |.

338 235 235 235 208 {.

338 235 235 235 208 |.

338 235 235 235 222

301 235 250 250 222

238
BEE
BEE
BEE
BRE

g

8

g

3
ERE B

301 235 feueunnen 28 |

NotE.—Mean daily discharge Dec. 11-31 estimated at 208 second-feet.

Monthly discharge of North Fork of White River near Buford, Colo., for 1910.

[Drainage area, 240 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in Total
s . inches on | ‘ Total in
Maximum. | Minimum. | Mean, Sgglaere drainage | acre-feet.
area.
1.05 13,500
3.60 46,100
1.65 21,100
1.21 15, 500
1.15 14,700
1.05 , 400
.98 12.500
1.00 12,800
............ 150, 000

WHITE RIVER AT MEEKER, COLO.

This station, which is located at Van Cleave’s ranch, about half a
mile southeast of Meeker, Colo., was established by the United States
Geological Survey May 24, 1901, discontinued October 31, 1906, and
reestablished May 22, 1910, by the State engineer of Colorado, by



COLORADO RIVER BASIN. 97

whom the records are furnished. The present station is about 50
feet above the site originally used.

A staff gage is bolted to the right abutment of the road bridge and
an automatic gage was installed October 20, 1910. The datum of
the present gage is 0.43 foot above the datum of the United States
Geological Survey gage established in 1901.

The bed of the stream is composed of cobbles and is permanent-
The banks are overflowed at extreme high water.

Discharge measurements are made from the bridge.

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

Discharge measurements of White River at Meeker, Colo., in 1910.

Area of Gage Dis-
Date. Hydrographer. section. | height. | charge.
Feet. Sec.-ft.
May 22 4.15 1,
June 22 4.10 1,070 .
Aug. 20 1.02 358
22 1.10 391
23 1.06 373
Nov. 26 1.00 360
Daily gage height, in feet, of White River at Meeker, Colo., for 1910.
[Walter Van Cleave, observer.]
Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.6 3.2 0.95 10 0.95 0.9
3.5 3.1 1.0 1.0 .95 .9
3.5 3.1 1.05 1.0 .95 1.0
3.45 3.0 1.25 1.0 1.0 1.0
3.6 3.15 1.15 1.0 .95 .8
3.5 3.0 1.05 .95 .9 .9
3.4 3.0 1.0 1.0 .9 1.05
3.3 3.0 1.0 .95 .9 1.0
3.3 2.9 1.0 .95 .95 1.0
3.3 2.9 1.0 .95 . T DO
3.3 2.9 .95 1.0
3.3 3.0 .95 .95
3.2 3.1 1.0 1.0
3.2 1.05 1.1 1.0
3.2 1.1 1.0 1.0
3.2 1.056 1.0 1.05
3.2 1.05 1.0 1.05
3.2 1.06] 1.0 1.05
3.25 1.05 1.0 1.0
3.15 1.05 .95 .95
........ 3.1 1.0 1.0 1.0
4.0 3.0 1.0 .95 1.0
3.95 3.0 1.05 1.0 1.0
3.9 3.0 1.0 L0 10
3.8 3.0 .95 .95 1.0
3.7 |™ 2.9 1.0 .95 1.0
3.6 2.9 1.0 .95 .95
3.6 3.25 1.0 .95 .95
3.8 3.2 1.0 .95 1.0
3.7 3.25 1.0 .95 .95
........ 3.15 1.0 |oeeaooas .95

43924 °—wsp 289—12——T7
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Daily discharge, in second-feet, of White River at Meeker, Colo., for 1910.

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

oy

Nore.—Discharge interpolated May 8 to 21 and June 3 to 21.

Monthly discharge of White River at Meeker, Colo., for 1910.

[Drainage area, 634 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in
Maximum. | Minimum. | Mean. square g’&iﬁf,(’g ;ﬁgf}g?

mile. ey .

ea,
1.87 63,100
2.091 98, 800
G| 3ra0
‘63| ad1)200
64 21,600
59 19,900
18 6,050
............ 279,000

SOUTH FORK OF WIITE RIVER NEAR BUFORD, COLO.

This station, which is located at the private road bridge at Shep-
hard’s ranch, about 7 miles above Buford, Colo., was established May
29, 1910, by the State engineer of Colorado, by whom the records are
furnished. The station is half a mile above the site of the station
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established by the United States Geological Survey July 25, 1903,
and discontinued October 31, 1906.

A vertical staff gage is spiked to a pier of the road bridge. From
May 29 to June 24, 1910, the State engineer’s gage was located at a
highway bridge one—ha,lf mlle below Shephard’s ranch. The rela,tlon
between the two gages has not been determined.

The bed of the stream is composed of gravel and is fairly perma-
nent. The left bank is overflowed at extreme high stages. The
measuring section is good.

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

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

Discharge measurements of South Fork of White River near Buford, Colo., in 1910.

Gage height.
. Dis-
Area of
Date. Hydrographer. Width, charge.
section. | 13 | New €
gage. | gage.
Sq. ft. Feet. | Feel, | Secft.
June 24 126 3.50 1.80 522°
Aug. 19 93 2.60 .40 125
Nov. 25 81 2.45 .20 90

Daily gage height, in feet, of South Fork of White River near Buford, Colo., for 1910.

[Hugh Jones, observer.]

Day. | June.| July.| Aug.}Sept.| Oct. | Nov.| Dec. || Day. { June.{July.|Aug. Sept.| Oct. | Nov.| Dec.
1....] 6.4 1.4 0.7| 0.4] 03| 0.3 0.2 || 16.. 43 0.8] 0.6| 0.4 0.3
2... 5.81 1.3 .7 .4 .3 .3 L2 ] 17-. 4.2 .8 .6 .4 .3
3....] 6.2 1.2 .7 .4 .3 .3 2|/ 18....] 4.0 .8 .6 .4 .3
4....] 6.4] 1.1 .6 .4 .3 .3 21119....] 3.9 .8 .6 .4 .4
5... 58| 1.2 .6 .4 .3 .3 2 (| 20-. 3.7 .8 .6 .4 .3
6....] 56! 1.1 .6 .4 .3 .3 2|l 21....] 3.5 .8 .5 4 .3
7... 5.5] 1.0 .6 4 .3 .3 2] 22... 3.5 .8 .5 .4 .3
8... 581 1.0 .6 .4 .3 .3 2| 23.. 3.4 .7 .5 4 .3
9....|] 4.9 .9 .6 4 .3 .3 2| 24.. 3.5 .6 .5 .4 .3
10....| 4.7 .9 .6 4 .3 .3 2 || 25... 1.8 .6 .4 .3 .3
4.7 .9 .6 .4 .3 .3 2 .. 1.6 .6 .4 .3 .3
4.7 .9 .6 .5 .3 .3 2 . 1.5 .6 .4 .3 .3
4.6 .8 .6 .5 .3 .3 2 5 L5] 11 .4 .3 .3
4.5 .8 .6 .4 .3 .3 2 . 1.5 .8 .4 .3 .3
4.5 .8 6y .4 .3 .3 2 - 1.4 7 i .3 Ig
* RN R 7 I 3 PO .

NoTE.—Beginning June 25 the gage heights refer to a different datum and section.
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Daily discharge, in second-feet, of South Fork of White River near Buford, bob., Jor 1910.

Day. |June. July. |Aug. | Sept.| Oct. | Nov.| Dec. {| Day. | June. July.| Aug. |Sept.| Oct. | Nov.| Deec.
1....12,295 | 397 200 | 128 108 | 108 90 || 16 1,015 | 225 175| 128 | 108
2....]1,930 | 367 | 200 | 128 108 [ 108 90 || 17 9 225 | 175| 128 108
3....12,175 | 337 | 200 | 128 | 108 108 90 || 18 80| 2251 175| 128 | 108
4....12,205 | 308 175| 128 | 108 | 108 90 || 19 765 | 225| 175| 128 128
5....1,930 | 337 175| 128 | 108 | 108 90 || 20 645 | 225| 175| 128 | 108
6....11,810 [ 308 | 175| 128 | 108 | 108 90 || 21. 5251 225, 150 | 128 108
7....]4,750 | 280 175| 128 | 108 | 108 90 || 22. 525| 225| 150 | 128 | 108
8....11,930 | 280 175} 128 | 108 | 108 90 || 23. 465| 200 | 150 | 128} 108
9....]1,380 | 252 | 175| 128 | 108 | 108 90 || 24....| 525 | 175| 150 | 128 | 108
10....41,260 | 252 | 175| 128 | 108 | 108 90 [ 25....| 522 | 175 | 128 | 108 | 108
11....]1,260| 252 175 128} 108 | 108 90 |[26....] 459 | 175| 128 108 | 108 90 |......
12....]1,260 | 252 | 175| 150 | 108 | 108 90 || 27....| 428 | 175| 128 | 108 | 108 90 [.-....
13....11,200 | 225| 175 150 | 108 | 108 90 || 28....| 428 | 308 | 128 | 108 | 108 90 [......
14....41,140 | 225 | 175 | 128 | 108 | 108 90 | 29... 225 | 128 108 | 108 90 |..nune
15....11,140 | 225 | 175| 128 | 108 | 108 90 || 30....] 397 | 200 128 | 108 | 108 90 |......
7 R P 200 | 128)......0 108 |-.....[eeeu..

Monthly discharge of South Fork of White River near Buford, Colo., for 1910.

[Drainage area, 148 square miles.]

Discharge in second-feet. Run-off.
Month. Per pegth in Total in
.. . inches on 01
Maximum. | Minimum, | Mean. smre draina acre-fest.
. area.
2,300 307 | 1,120 7.72 8.61 66, 800
397 175 1.68 1.94 15,200
200 128 164 1.11 1.28 10, 100
150 108 125 .844 .04 7,440
128 103 109 .736 .85 6,700
November....... 108 90 101 .682 76 6,010
December 1-17... 90 90 90.0 . 608 38 3,

Theperiod.......onueeeeee i e e e 115,000

PRICE RIVER BASIN.
GENERAL FEATURES.

Price River rises in the Wasatch Mountains in the southeastern part
of Utah County, flows southeastward, and unites with Green River
at a point about 14 miles above Green River, Utah. The main source
of supply is the snow in the upper reaches of the basin, where eleva-
tions range from 8,000 to 9,000 feet. The basin comprises about 1,500
square miles of extremely rough and rugged country. The ptedomi-
nant rock is a loose and badly disintegrated sandstone. The soil is
scanty and supports practically no vegetation except small groves of
scrubby cedar and a few scattered pines. The original sparse under-
brush and grass have been almost entirely tramped out by sheep and
cattle.

The river is subject to floods in the spring and early summer, during
which time it carries immense quantities of sedimens. Gordon and
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Pleasant creeks, the principal tributaries, are both short, steep
streams and enter from the west almost at right angles.

PRICE RIVER NEAR HELPER, UTAH.

This station, which is located at an old ford crossing in the settle-
ment of Spring Glen, about 3 miles south of Helper, Utah, and about
350 feet west of the tracks of the Denver & Rio Grande Railroad, was
established February 21, 1904.

This station is below Pleasant Creek and White River, the two
principal tributaries above, and is above Gordon Creek, which enters
about 5 miles below, and Grassy Trail Creek, which enters about 35
miles below. There are no important diversions above.

The datum of the original chain gage remained unchanged until the
gage was washed out by high water April 11, 1907. It was replaced
by a temporary gage June 23, 1907, and by a permanent gage July
16, 1907. All gage heights after June 22, 1907, are referred to a new
datum 0.7 foot above the original datum.

Discharge measurements are made from a car and cable.

A fair estimate may be made of winter flow, though ice is usually
rather heavy. The bed of the stream is somewhat shifting, but the
records may, on the whole, be considered good.

Discharge measurements of Price River near Helper, Utah, in 1910.

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

Apr. 27 | E 8. Fuller.....ooooiio e 4,40 s

June 10 |..... 0 L 60 99 3.20 158
July 21 | G.H.Canfleld....... ... it 57 62 2.79 54
Aug. 25 |..... 0. e 39 45 2.65 32
Oct. 1|..... L6 T 50 47 2.70 38

Daily gage height, in feet, of Price River near Helper, Utah, for 1910.

[Ada Ostberg, observer.]

Day. Apr. | May. | June. | July Aug. Sept. | Oct. | Nov. Dec.
A 4.6 3.5 2.9 2.7 2.6 2.7 2.7 2.6
2N R 4.5 3.4 2.9 2.7 2.6 3.0 2.7 2.6
. 2 R 4.5 3.4 2.8 2.7 2.6 2.9 2.7 2.7
MR PR 4.4 3.4 2.8 2.7 2.6 2.8 2.7 2.7
2 A 4.3 3.3 2.7 2.7 2.6 2.8 2.7 2.7
) (R 4.3 3.3 2.7 2.7 2.6 2.7 2.7 2.6
RN PR, 4.2 3.2 2.7 2.7 2.6 2.7 2.7 2.6
- J R 4.2 3.2 2.7 2.7 2.6 2.7 2.8 2.6
L RN PR 4.2 3.1 2.7 2.6 2.6 2.7 2.8 2.6
L M PR 4.3 3.1 2.7 2.6 2.6 2.7 2.7 2.7

D P (R 4.3 3.1 2.7 2.6 2.7 2.7 2.7 2.7
D N 4.3 3.1 2.7 2.6 2.7 2.9 2.7 2.7
D R 4.1 4.4 3.1 2.7 2.5 3.2 2.8 2.7 2.7
Mo 4.0 4.4 3.1 2.7 2.5 2.8 2.8 2.7 2.7
1 3.9 4.3 3.3 2.85 2.5 2.8 2.8 2.7 2.7
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Daily gage height, in feet, of Price River near Helper, Utah, for 1910—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.
3.8 4.2 3.3 2.7 2.7 2.8 3.4 2.7 2.7
3.8 4.2 3.3 2.7 2.6 3.9 3.4 2.7 2.7
3.8 4.1 3.3 2.7 2.6 3.0 3.2 2.7 2.7
3.9 4.0 2.9 2.7 2.6 2.9 3.0 2.7 2.8
4.0 3.9 2.9 2.7 2.6 2.9 2.9 2.7 3.0
41] - 3.9 2.8 2.7 2.6 2.8 2.8 2.7 3.0
4.3 3.8 2.8 2.7 2.6 2.8 2.8 2.8 3.1
4.2 3.8 2.8 2.7 2.6 2.7 2.8 2.8 3.1
4.1 3.8 2.8 2.7 2.6 2.7 2.8 2.8 2.7
4.2 3.8 2.8 2.7 2.6 2.7 2.8 2.7 3.0
4.3 3.7 2.8 2.7 2.6 2.7 2.8 2.7 2.8
4.5 3.7 2.8 2.7 2.6 2.7 2.7 2.7 2.9
4.6 3.6 2.8 2.7 3.35 2.7 2.7 2.7 2.8
4.6 3.6 3.0 2.8 2.7 2.7 2.7 2.6 2.7
4.7 3.6 2.9 3.0 2.6 2.7 2.7 2.6 2.6

........ 3.5 |eannas 2.7 2.6 |..oeno.n 2.7 ... N 2.6

Nore.—Gage heights Jan. 1 to Apr. 16 are not published as they exhibit a variable error which can not
be corrected bg)means of information at hand. Daily dischar,

rating curve.

ischarge interpolated for days of missing gage

determined from a well-defined discharge

eights.

Daily discharge, in second-feet, of Price River near Helper, Utah, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
1 24 53 376 | 1,350 307 72 37 24 37 37 .24
2 24 53 519 | 1,230 252 72 37 24 95 37 24
3 24 24 519 | 1,230 252 53 37 24 72 37 37
4 24 24 519 | 1,120 252 53 37 24 53 37 37
5. 24 24 902 | 1,010 204 37 37 24 53 37 37
6.. 24 24| 902|1,010 | 204 37 37 24 37 37 24
7 24 24 519 902 161 37 37 24 37 37 24
8 24 37 370 902 161 37 37 24 37 53 24
9 24 371 800 902 125 37 24 24 37 53 24
10 24 37 902 | 1,010 125 37 24 24 37 37 37
11.. 24 37| 868]1,010 125 37 24 37 37 37 37
12 53 24 834 | 1,010 125 37 24 37 72 37 37
13 53 24 800 | 1,120 125 37 14 161 53 37 37
14 53 72 702 | 1,120 125 37 14 53 53 37 37
15 53 66 607 | 1,010 204 62 14 53 53 37 37
18 53 59 519 902 204 37 37 53 252 37 37
17.. 53 53 519 902 204 37 24 607 252 37 37
18.. 53 53 519 800 204 37 24 95 161 37 37
19, ol 53 607 607 702 72 37 24 72 95 37 53
200t 53 11,470 702 607 72 37 24 72 72 37 95
b) 53 [ 1,350 800 607 53 37 24 53 53 37 95
220 53 370 | 1,010 | 519 53 37 24 53 53 53 125
23l 53 307 902 519 53 37 24 37 53 53 125
24l 53 161 800 | 519 53 37 24 37 53 53 37
25 53 307 902 519 53 37 24 37 53 37 95
b TR 72 53 902 | 1,010 | 440 53 37 24 37 53 37 53
27 i 72 37 902 | 1,230 440 53 37 24 37 37 37 72
28 24 37 902 | 1,350 370 53 37 228 37 37 37 53
29 .l 370 95 53 37 37 37 24 37
30 ... 370 72 95 24 37 37 24 24
Bl 307 [....... 37 24 ... 37| ...... 24
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Monthly discharge of Price River near Helper, Utah, for 1910.
[Drainage area, 530 square miles.]

Discharge in second-feet. Run-off,
Depth in Accu-
Month Per
: . inches on | Totalin |racy.
Maximum. | Minimum. | Mean. s&quage drainage | acre-feet.
. area.
519 24 155 0.292 0.34 9,530 | C.
53 24 40.5 .076 .08 2,250 | C.
1,470 24 318 . 600 .69 19,600 | C.
1,470 370 794 1.50 1.67 47,200 | B,
,350 307 801 1.51 1.74 A,
307 , 53 136 .257 .29 8 090 | A.
95 37 43.5 .082 .09 2,670 | A.
228 14 33.8 .064 .07 2,080 | A, °
607 24 62.7 118 .13 3 730 | A.
252 37 87.7 128 .15 4160 | A.
53 24| 38.8 .073 .08 2,310 | A.
125 24 47.6 .080 o 10 2,930 | B.
1,470 14 212 . 400 5.43 154,000

PRICE RIVER AT WOODSIDE, “‘UTAH.

This station is located at the Denver & Rio Grande Railroad
bridge crossing Price River at Woodside, about 8 miles downstream
from a proposed diversion dam for an irrigation project and about 15
miles above the junction of the Price with Grand River. By-making
due allowance for a few small tributaries entering the river between
the dam site and station the records at this point will indicate the
available water supply for that project.

Gage heights are obtained by measuring from a fixed point on the
bridge to water surface.

These data are published as furnished by Mr. H. W. Sheley,
consulting engineer of Salt Lake City, Utah.

Discharge measurements of Price River at Woodside, Utah, in 1909-10.

Area of Gage Dis-
_Date. Hydrographer. section. hei?lglt. charge.
1909. Feet. Sec. ft.
July 21 10.2 800
29 11.5 187
23 9.1 1,080
24 | 6.7 3,500
Aug. 23 | 1.0 245
2 | 11. 4 125
30 1.7 93
N 7.45| 3,000
31 6.6 3,910
31 6.0 4,560
31 5.35 4,210
Sept. 1 4.4 5,720
1 1.8 8,140
[} 6.15 3,250
17 11.8 118
24 1.7 121
Oct. 18 12.1 75
1910.
Mar. 25 10. 25 748
May 10 9.2 1,276
June 16 10.8 68
Tuly 12 L3 2
Nov. 13 11.3 38

Note.—All measurements during 1909 and that on Nov. 13, 1910, were made with floats; other measure-
ments in 1910 were made with a current meter. All float measurements have been reduced by a J»plymg a
coefficient varying from 0.85 to 1.0. Gage heights represent depths of water surface below a fixed point on
Denver & Rio Grande Railroad bridge.
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Monthly discharge of Price River at Woodside, Utah, for 1909-10.

[Drainage area, 1,500 square miles.]

Discharge in second-feet.
Run-off
Month. (total in
Maximum. | Minimum, | Mean, | 8crefeet).
74 4,600
80 4,800
73 4,400
70 4,300
70 4,200
792 48,700
918 54, 600
1,102 67, 800
187 11,100
114 7,000
41 2, 500
221 13,200
. . 207 12,700
NOVeMIDer . - oottt it 370 38 128 7,600
LTS 1) o)) U 150 68 92 5, 600
The year. .. ..o et 2,870 0 330 239, 000

e Not mean for a day, but maximum.

SAN RAFAEL RIVER BASIN.
GENERAL FEATURES.

San Rafael River is formed in the western part of Emery County,
crosses the central part of the county in a general southeasterly direc-
tion, and enters Green River about 36 miles below the mouth of the
Price. The river has three principal branches, Ferron, Cottonwood,
and Huntington creeks, which rise in the Wasatch Plateau at alti-
tudes of about 10,000 feet above sea level. These streams fall rapidly
in their upper courses and leave the plateau through almost impass-
able canyons cut in its eastern wall overlooking Castle Valley. They
unite below Castledale, and the stream formed by their combined
waters flows southeastward through the San Rafael Swell in a deep,
narrow canyon, from which it emerges to flow across a low, broken
country to its junction with the Green. The water of this river is
derived chiefly from the melting snow on the high plateau. The
drainage area of this basin is 2,390 square miles.

SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH.

This station, which is located at the county bridge on the road from
Green River to Hanksville, about 16 miles southwest of Green River,
Utah, and about three-fourths of a mile below the Morris ranch dam,
was established May 5, 1909. It is below all important tributaries
and diversions.

The staff gage is nailed securely to the southwest pier of the bridge
from which discharge measurements are made. The gage datum has
remained unchanged since the station was established.
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The winter flow is affected by ice, and as the bed of the stream
shifts somewhat frequent measurements must be made in order to
get satisfactory records.

Discharge measurements of San Rafael River near Green River, Utah, in 1910.

3 Areaof | Gage Dis-
Date. | Hydrographer. ‘Width. section. |height. |charge.
Feel. | Sq. ft. Feet. | Sec.-ft.
Apr. 26 | B, 8. Fuller ..o oo 69 401 4.32 11,410
July 28 | G. H. Canfield.... 22 15 .65 7.4
Oct. 2 | Canfield and Dort R 43 35 1.10 54
Dde. 2| G . H.Canfleld...........o....ociiiiiiiiiiiiiil e 45 50.6 1.55 80

Daily gage height, in feet, of San Rafael River near Green River, Utah, for 1910.

[E. F. Marshall, observer.}

Day. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov. | Deec,
2.4 2.1 4.5 3.8 3.15 1.15 0.6 115 L5 17
3.8 1.85 4.2 3.6 2.6 1.05 .75 1.2 1.6 1.85
5.15 2.05 3.95 3.55 2.05 1.1 .75 1.05 1.45 1.65
5.4 2.3 3.75 3.5 1.95 1.05 3.7 1.15 135 L7
5.6 2.05 3.9 3.4 1.95 10 2.25 1.25 1.25 L7
4.95 2.2 3.65 3.15 1.8 1.0 1.65 1.15 115 1.6
4.0 2.15 3.45 3.0 1.55 1.05 1.65 1.1 1.15 L7
3.35 2.3 3.45 2.55 1.45 .95 1.35 1.05 1.25 1.55
3.15 2.15 4.05 2.55 1.35 .85 1.25 1.05 1.35 L5
2.95 2.3 4.55 2.45 1.25 .7 .95 1.05 1.25 1.6
2.6 2.3 5.25 2.25 1.15 .55 .8 1.05 1.45 1.7
2.35 2.3 5.3 2.15 115 2.85 .7 1.05 1.35 1.9
2.5 2.45 5.2 2.0 1.0 1.4 .6 11 1.2 2.0
2.4 2.3 5.1 2.05 1.2 1.2 .6 1.2 1.4 1.95
2.2 2.85 5.0 2.0 1.05 1.25 .5 1.3 2.15 1.85
2.5 2.5 4.85 1.95 1.8 1.35 2.35 6.2 2.75 1.75
2.35 2.65 4.35 1.9 2.35 1.15 7.2 5.55 2.15 L7
2.2 2.95 3.9 1.85 1.75 1.05 2.75 2.5 1.8 1.6
2.3 2.7 3.7 175 1.35 .95 2.7 2.15 1.65 1.7
2.45 3.0 3.65 1.6 1.15 .85 2.55 2.1 2.3 1.55
2.25 3.3 3.55 1.6 1.25 1.05 2.15 1.85 2.0 L7
2.25 3.1 3.4 15 1.2 .8 2.45 1.95 1.85 1.65
2.3 2.9 3.15 1.4 1.0 .55 2.25 2.0 17 1.6
2.1 3.4 3.3 1.4 1.05 .5 L8 2.4 1.6 L5
2.3 4.3 3.2 1.35 .95 .5 1.45 1.8 1.6 1.45
2.2 4.15 3.35 1.25 .9 .5 1.4 1.9 1.9 145
2.2 4.8 3.3 115 .75 .5 1.15 1.85 1.8 1.65
2.3 4.9 3.6 1.25 .65 .9 1.2 2.0 1.7 1.7
2.25 5.0 3.65 2.0 1.3 .5 11 1.9 1.75 1.65
1.95 4.8 3.75 2.85 1.4 .65 1.15 1.55 1.55 1.7
19 ...l 3.8 f.oo..... 1.6 W05 faa.lo 1451 ...... 1.8

Daily discharge, in second-feet, of San Rafael River near Green River, Utah, for 1910.

Day. Feb. | Mar, Apr. | May. | June. | July. | Aug. | Sept. { Oect. | Nov. | Deec.

3751 1,530 900 492 57 4 &7 74 102
310 | 1,340 800 316 46 16 63 88 126
360 | 1,190 780 193 51 16 46 68 95
440 | 1,080 750 176 46 702 57 56 110
360 [ 1,160 690 176 40 232 70 45 110
405 [ 1,020 590 152 40 128 57 36 88
390 925 530 112 46 128 51 36 102
440 925 360 98 35 83 46 45 81
390 | 1,240 360 83 25 70 46 56 74
40| 1, 320 70 1u 35 46 4 88

3
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Daily discharge, in second-feet, of San Rafael River near Green Riwer, Utah, for 1910—Con,

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
545 440 | 2,070 270 57 2 20 46 68 102
458 440 | 2,100 240 57 390 11 46 56 134
510 492 | 2,030 200 40 90 4 51 40 150
475 440 | 1,960 205 63 63 4 63 62 142
405 645 | 1,880 185 46 70 0 76 177 126
510 510 | 1,750 176 152 83 254 | 2,250 310 110
458 5651 1, 168 254 571 3,040 | 1,770 177 102
405 685 1,120 160 144 46 246 118
440 585 144 83 35 344 177 95 102
492 705 950 120 57 25 303 168 206 81
422 850 890 120 70 46 212 126 150 102
422 750 810 105 63 20 278 142 126
440 665 690 90 40 2 232 150 110 88
375 900 750 90 46 0 152 228 88 74
440 | 1,400 700 83 35 0 98 118 88 68
405 | 1,300 760 70 30 0 90 134 134 68
405 | 1,740 720 57 16 0 57 126 118 95
40| 1,800 850 70 8 30 63 150 102 102
422} 1,880 870 185 76 0 51 134 110 95
332 | 1,740 900 390 90 8 57 81 81 110
320 f........ 920 [........ 120 L ) PO 68 )........ 118

Nore.—Daily discharge determined from rating curves applicable as follows: Feb. 27 to May 15, well

"defined between 1,000 and 1,800 second-feet; May 16 to June 15, indirect method for shifting channels used;

June 16 to Oct. 17, well defined below 400 second-feet; Oct. 18 to Dec. 31, well defined.

Monthly discharge of San Rafael River near Green River, Utah, for 1910.

Di i d-feet.
) ischarge in second-fees Run-off roon.
Month. (total in

racy.
Maximum. | Minimunz. | Mean, | 2Crefeet). 4
2,330 320 729 44,800 | C.
1,880 - 310 748 44,500 | B.
2,100 890 | 1,200 73,800 | B.
900 57 3 r 18,300 | C.
192 3| 110 1760 | B.
390 o| ‘w3 2,720 | B
3,040 o| =3 14,000 | C.
2,250 ] 22 13,600 | C.
310 36 98.8 5,830 | B.
150 e8| 101 6,210 | B.
.................................. 231,000

COTTONWOOD CREEK NEAR ORANGEVILLE, UTAH.

This station, which is located at Johnson’s ranch in the canyon
about 5 miles northwest of Orangeville, Utah, and about 35 miles
southwest of Price, the nearest railway point, was established May 1,
1909.

The station is below all important tributaries and above all diver-
sions except Johnson’s ditch, which takes out a small amount of
water a short distance above the station.

Previous to August 22, 1909, the stage was recorded by measuring
to the water surface from a reference point on a cottonwood tree 60
feet above the cable. A staff gage was installed August 22, 1909, at
the same point, and all previous observations were corrected to the
datum of this gage. During the flood of August 31 this gage was
washed out. From September 1 to 17 the record was kept of the
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water depth at the gage site. From September 20 observations were
made of the distance to water surface from a mark on a rock at the
site. All gage heights for 1909 have been reduced to the datum of
the staff gage. On March 22, 1910, a slope gage was installed at a

datum 0.8 foot lower than that used in 1909.

‘Discharge measurements at high stages are made from a cable 60
- feet below the gage site. At low stages by wading at various sec-

tions above and below gage.

As the stream bed shifts, accurate determination of discharge is
difficult. Heavy ice forms at this station during the winter months.

Discharge measurements of Cottonwood Creek near Orangeville, Utah, in 1910.

Date. Hydrographer. Width. ;:Ic:&on{ h?iagﬁ. ch];::sg-e.
8q. 1t Feet. | Sec.-ft.

Mar. 22 ¢ f60 4.95 182
June 9¢) 98 5.8 353
July 25 30 4.69 43
25 36 4.69 47
Aug. 28 31 4.45 32
28 31| 4.45 32
Sept. 29 27 3.61 30
Nov. 29 26 3.75 34

a Float measurement.

Daily gage height, in feet, of Cottonwood Creek near Orangeville, Utah, for 1910.

[Robert Johnson, observer.]

Day. Apr May. | June. | July. | Aug. | Sept. | Oct. Nov. Dec.
-

4.7 4.8 4.5\ .-
4.7 6. 4.7 4.5 |.

6. 4.7 4.5 3.6
4.8 6. 4.7 [ooennes 3.6
4.9 6. 4.6 4.6 3.6
4.7 6.1 6.1 5.1 4.6 4.4 8.6 .. feeeen.n
4.7 6.4 6.0 5.0 ........ 4.4 3.6 3.6 3.9
5.0 ........ 5.9 .0 4.6 4.4 3.6 |.ce..... 4.0
4.9 6.5 5.8 5.0 4.6 4.4 3.6 8.6 |oeeen...

6.9 5.7 |eeennni. 4.6 4.4 3.6 3.7 3.

7.5 5.6 4.9 4.7 |eeeennns 3.6. 3.7

75 oo 4.9 4.7 4.4 3.6 3.7

7.3 5.7 4.9 4.6 4.4 3.61........

6.7 5.8 L3 1N R S 3.6 3.7

........ 5.6 4.9 4.6 5.6 3.6 3.7

6.1 5.6 4.9 4.6 7.9 3.6 3.7

6.1 5.5 . ...... 4.6 4.6 3.6 3.7

6.2 5.5 [ceeen..n 4.5 [........ 3.6 3.7

6.4 1........ 4.8 5.5 5.0 3.6 3.7

6.3 5.4 4.8 4.8 4.6 3.61.......

6.2 5.4 4.7 3.6 3.6 3.7

........ 5.8 4.7 4.5 3.6 3.6 3 U

6.2 5.3 4.7 4.5 3.6 ... 3.7 4.2

6.2 5.3 |..connn 4.2 3.6 8.6 ........ 4.5
6.0 6.2 5.8 leeeenn-. 4.5 ..., 3.6 8.7 |oeeeean
6.3 6.3 ... ... 4.5 3.6 3.6 3.7 4.3
6.4 6.4 5.2 4.9 4.5 3.6 b 3 8 ORI P,
6.3 6.6 5.4 481 ....... 3.6 3.6 3.7 4.4
6.3)........ 5.6 4.7 4.5 3.6 3.6 3.7 4.3
6.2 6.8 5.2 4.7 4.5 b R 3 3 I,

6.7 | e L' %) PN ORI R, 4.2

NOTE.—Gage heights Jan. 1 to Mar. 31 are not published, as they are very uncertain. During part of {his
geriod the observer recorded distances to water surface from a mark on a rock, and later recorded the
- depth_of water at some point not indicated. The date on which he changed from one method to the

other is not known.

A slope gage was installed Mar. 22 at a datum 0.8 foot lower than that used in 1909, but this gage was not

read until Apr. 1.

Relation between gage height and discharge affected by ice during Jamia.ry, February, and December.
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Daily discharge, in second-feet, of Cottonwood Creek near Orangeville, Utah, for 1910.

Day. Apr. | May. | June. | July., | Aug. | Sept. | Oct. | Nov.
500 650 175 60 35 25 25
470 650 150 50 35 25 25
530 610 150 50 35 25 25
460 560 140 50 40 25 25
460 500 140 40 50 25 25
490 450 140 40 30 25 25
600 420 120 40 30 25 25
620 385 120 40 30 25 25
640- 355 120 40 30 25 25
800 320 105 40 30 25 35

1,030 290 90 50 30 25 35
1,030 305 , 9 50 30 25 35
940 320 90 40 30 25 35
700 290 90 40 30 25 35
590 290 90 40 270 25 35
480 290 90 40| 1,140 25 35
480 260 80 40 70 25 35
510 260 7 30 110 25 35
580 250 70 210 150 25 35
540 235 70 70 80 25 35
500 235 55 50 5 25 35
500 210 55 35 8 25 35
500 210 55 35 10 25 35
500 210 60 35 10 25 35
500 210 65 35 12 25 35
540 195 70 35 15 25 35
570 180 75 35 20 25 - 35
850 235 60 35 30 25 35
690 290 45 35 30 25 35
730 180 45 35 30 25 35
685 |........ 50 3B 25 ...

NoTe.—Daily discharge determined by the indireet method for shifting channels, and also by applying
the standard rating curve direct for short periods when it averages two or more measurements.

Monthly discharge of Cotlonwood Creek near Orangeville, Utah, for 1910.

Discharge in second-feet. '
Run-off Aceu-
Month. (total in racy.
Maximum. | Minimum.| Mean. acre-feet).
January. . a30.0 1,840 | D.
ey FL )
T 7 .
1,030 460 | 807 37,300 | C.
650 180 328 19,500 | C.
175 45 91.1 5,600 | C.
210 30 47.1 2,900 | C.
........ 1,140 5 8L.8 4,870 | C.
........ 25 25 25.0 1,540 | C.
........ 35 25 32.0 1,900 | C.
................................................................. 230.0 1,840 | D.
..................................................................... 96, 000
e Estimated. )

FERRON CREEK NEAR FERRON, UTAH.

This station, which is located at Westingskow’s ranch, about half
a mile below the headgates of North and South canals, near the
mouth of the canyon, about 24 miles above the town of Ferron, Utah,
and below all important tributaries, was established April 28, 1909.
The drainage area is 153 square miles.
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Practically all the normal low-water flow is diverted above the
station by the North and South canals, only enough water passing
to supply one or two small ditches that take out below.

Several gages were used during 1909, all located in the same sec-
tion. All gage heights were referred to one datum until August 31,
when a flood destroyed the gage and bench mark and greatly changed
the section. From September 1 to December 31 all gage heights
refer to a new gage which was installed September 18, 1909, at a
new datum.

Discharge measurements are made from a footbridge about 10
feet above the gage or by wading. Shifting of the stream bed
makes it difficult to obtain accurate discharge records. The stream
is icebound during the winter.

Discharge measurements of Ferron Creek near Ferron, Utah, for 1910.

- Area of | Gage Dis-
Date. Hydrographer Width.| 8 on. | hetgnt. | charge.

Feet. | 8q.ft Feet. | Sec.-ft.
19 24 2. 40 91

38 28 2.40 90
38 28 1.95 48
3 1.24 .80 e .47
4.5 1.65 .70 a.22
9.5 7.18 1.22 4,82
3 1.3 .80 e .38
a Made by wading below the gage.
Daily gage hetght, in fect, of Ferron Creek near Ferron, Utak, for 1910.
[James Westingskow, observer.]
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0. 0. L 0. [
. 1.
2. 1.
. 1.
1.
1.

D s e

UHI0OW BNRNDE COOON ONNMN NN NNNNN

DO i s R e e e s
WO TN B0 ODIDDROT TLTTTTR 0O OO0

™

WLON T Dkl WWODN R RNNBRN NOODO ODOOT
e e e e S NN 00 890989 8060

WMDY NN WWWWk TN WP =DO NN -
WKW WWWWN ONNNS T~ SN~ ~~NO~NS

SO0 G0 WOIIIDIE WINN NNINNN NNNNN NNNNN
PRPPW XPIIDM SRR IR AN IR M

P e RN e

BOTRUICTOT QUTUHRN OO OCOCO00 OO COOON
WHWNECOD ©@~N~NOY OCOMNWN HAWN WWWRNRW0 VNSO
LL05LG BNNLN SNGNG Shhhe SaNNy Aahag
D T T T T st ol P
~I0WEPP ROPIVW WELLON CLOLL LEOON NN
COCOOO @HNNG WKW WWACW WIWMWae 000000

CRIROD CORNS COMmI NRHOD NNNNN WNAHD

IR e e
P

NoTE.—Gage heights Jan. 1 to 16 and Dec. 21 to 31 affected by presence of ice.
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Daily discharge, in second-feet, of Ferron Creck, near Ferron, Utah, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.5 10 110 51 150 | 170 4.0 0.2 0.2 4.0 0.2 0.4
151 6.5 90 51 150 | 160 4.0 .2 .21 4.0 .1 .4
1.5 6.5 100 51 140 | 170 4.0 .2 51 4.0 .1 .4
1.5 6.5 70 51 130 § 170 4.0 2 .2 4.0 .1 4
L5 6.5 80 51 130 | 170 4.0 .2 .2 4.0 .1 4
1.5] 10 70 51 130 § 150 4.0 .2 .21 4.0 .1 .4
1.5] 14 * 70 51 110 | 110 4.0 .2 .2 .9 .1 .4
1.5 14 70 51 180 | 60 4.0 .2 .2 .9 .1 .4
1.5 14 70 51 180 | 34 4.0 .2 .2 .9 1 .4
1.5 14 70 70 180 | 34 4.0 .2 .2 .9 .1 .4
1.5 14 51 70 170 | 19 4.0 42 .2 .9 .1 .4
1.5 19 51 90| 170 19 4.0 .2 .2 .9 .1 .4
L5 19 60 70 180 | 14 4.0 .2 .2 .9 Wd .4
1.5} 19 60 70 190 | 10 4.0 .2 | 490 .9 .2 .4
1.51 34 70 90 160 | 10 150 .21 26 450 2 .4
1.5| 34 60 90 170 | 10 4.0 .21 120 4.0 .1 4
1.5]| 34 60 110 180 6.5 1.5 .2 4,0 1.5 W1 .4
0 19 100 130 170 6.5 .9 .2 | 520 .9 .1 .4
0 10 150 180 150 6.5 .9 .2 4.0 .9 W1 .4
.51 10 150 180 150 6.5 .9 .2 | 350 .4 .1 .4
40| 10 150 180 140 6.5 .9 .2 4.0 .4 .1 .4

10 10 170 190 140 4.0 .9 .2 6.5 .4 .2 .4
14 14 90 190 120 4.0 .4 .2 6.5 .4 2 .4
14 14 51 190 120 4.0 .4 .2 6.5 .4 .4 .4
19 14 51 210 140 4.0 4 .2 6.5 .4 .4 .4
14 14 51 220 150 4.0 .4 .2 6.5 .4 4 .4
14 51 270 150 4.0 .9 .2 4,0 .4 .4 .4
14 34 250 140 4.0 .4 .2 4.0 .4 .4 .4
19 19 200 170 4.0 26 .2 4.0 .4 .4 .4
14 19 180 180 4.0 .4 .2 4.0 .4 .4 .4
10 51 feeennne 180 |....... .2 2 eeean 0 |.eae... 4

Nore.—Daily discharge Jan. 1 to 16 and Dec. 21 to 31, estimated because of presence of ice.
Discharge Jan. 17 to Dec. 20 determined from a discharge rating curve well defined below 150 second-feet.

Monthly discharge of Ferron Creek near Ferron, Utah, for 1910.

Discharge in second-feet.
Run-off A
Month. (totalin |7 o7
Maximum. | Minimum, | Mean. | 8cTefeet).
19 0 5.58 343 | C.
51 6.5 17.0 944 | C.
170 19 75.8 4,660 | B.
270 51 123 7,320 C.
190 110 155 9,530 | C.
170 4.0 46.0 2,740 | B.
150 .2 7.91 486 | B.
42 .2 1.556 95| B.
520 .2 54.0 3,210 | C.
450 .2 15.9 978 | C.
.4 .1 .19 1] C.
.4 .4 .4 251 C.
520 L .1 41.90 30,300

HUNTINGTON CREEK NEAR HUNTINGTON, UTAH.

This station, which is located at Cunha’s ranch, in the canyon
about 7 miles northwest of Huntington, Utah, was established May
3, 1909.

The ditch for the Cunha ranch diverts a small amount of water a
short distance above the station; practically all the normal low-*
water flow is diverted for irrigation by canals heading near Hunting-
ton. This station is located below all principal tributaries and above
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all the main diversions. A storage reservoir above the station con-
trols the distribution of the flow to a considerable extent.

The vertical staff gage is in two sections. The low-water part is
nailed to an old bridge abutment on the right bank about 3 feet from
the cable; the high-water section is nailed to the west face of a cotton-
wood tree near the low-water section. The gage datum has remained
unchanged since the station was established.

Discharge measurements are made from a cable.

The relation between gage height and discharge at this station is
not seriously affected by ice. The shifting of the stream bed during
the spring high water and summer floods impairs the reliability of
the records.

Discharge measurements of Huntington Creek near Huntington, Utah, in 1910.

: Areaof | Gage Dis-
Date. Hydrographer. Width.| seotion, height. | charge.

Sq. ft. Feet. | Sec.ft.
43 154

Mar. 23 3.15

June 8 71 3.75 231

July 26 51 3.18 94
27 1. 53 3.20 101

Aug, 29 35 2.76 41
29 32 2.76 41

Sept. 30 29 2.75 42

Nov. 30 |.. 22 2,63 31

Daily gage height, in feet, of Huntington Creek near Huntington, Utah, for 1910.
[Joseph Cunha, observer.]

Day. Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
....... 5.3 B.75 |eeeean)oeeai] 2.7 2.8 2.65 ......
....... 5.15( 3.65 |.......f.......] 2.7 2.9 2.65 |......

3.2) 5.55] 3.75|.......0....... 2.8 2.8 2.65 |......
....... 5.7 3.65 [.......0......f 2.8 2.7 2.65 |......
3.1 59 | 3.7 |eeiiifiieanns 2.75§ 2.7 2.65 | 2.
....... 5.8 3.65 ...l 2.7 2.75| 2.65; 2.6
2.9 58| 3.7 |..ooo.]oeannn 2.8 | 2.75| 2.65| 2.6
.............. 3.65 [.......|.......] 2.8 [ 275 2.65(......
....... 5.65| 3.65|.......].......] 2.75| 2.75| 2.65|......
3.0( 5.3 | 3.55 2.8 | 2.75| 2.65]|......
....... 5.45 | 3.55 |. 2.75| 2.7 | 2.65|._....
3.5| 5.65| 3.45|. 2.85| 2.7 | 2.65| 2.6
3.8 5.8 | 3.45/. 2.9 2.7 2.65 | 2.65
3.6 575 3.45 . 2.9 | 2.7 | 2.65| 2.7
4.0| 5.55] 3.55 3.2 | 2.7 | 2.685]|......
4.0 5.45| 3.65 3.2 | 2.7 | 2.65]......
3.9| 5.1 3.65 3.25| 2.7 | 2.65(......
3.7| 5.1 3.65 3.2 | 2.7 | 2.85]|......
4.0 4.75| 3.55 3.0 | 2.7 2.65|......
4.1| 465} 3.45 2.9 2.7 | 2.65|......

4.2 4.65| 3.45 2.8 | 2.7 | 2.65| 2.65

41| 40 | 3.35 2.85| 2.7 | 2.65| 2.65
....... 3.76| 3.25 ....... 2.85| 2.7 | 2.685| 2.65

4.3 | 3.75 2.8 | 2.7 2.651......

4.4 | 3.7 2.85| 2.7 | 2.65{......

4.6 | 3.7 2.8 | 2.7 | 2.65

4.8 3.75 ). 2.9 | 2.7 | 2.65

4.7 3.75|. 2.85| 2.7 2.65

4.3 | 3.7 2.8 2.7 | 2.65

4.9 | 3.65|. 2.8 | 2.7 | 2.65]|.
....... 3.7 |. e 27 el
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Daily discharge, in second-feet, of Huntington Creek near Huntington, Utah, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| . 45 56 33 165 | 830 20 38 47 34 34
2 45 56 26 165 780 29 38 58 34 34
F 45 56 33 165 925 29 47 47 34 29
L S 45 48 40 155 | 990 29 47 38 34 29
B 45 40 33 145 | 1,070 29 42 38 34 29
6. iiaiaaes 40 48 26 126 | 1,030 29 38 42 34 29
Tt 48 56 33 107 | 1,050 29 47 42 34 29
8 56 48 40 113 (1, 29 47 42 34 29
| 48 40 40 119 29 42 42 34 29
100l 40 33 40 125 810 29 47 42 34 29
L ) 35 26 40 180 | 870 29 42 38 34- 2
12, .. 31 56 40 235 955 29 52 38 34 29
13 . 26 64 40 320 | 1,000 29 58 38 34 34
4. 31 73 40 261 980 29 58 38 34 38
) & T 35 73 33 3851 900 29 102 38 34 38
16, ..ol 40 82 26 385 | 840 2 102 38 34 38
17 . 48 90 61 350 700 34 112 38 34 36
18 . 56 73 96 285 700 34 102 38 34 36
19 56 73 130 375 560 29 72 38 34 34
20 i, 56 64| 165 410 520 34 58 38 34 34
2.l 56 56 145 440 520 34 47| - 38 34 34
22 e 56 48 125 410 38 52 38 34 34
2 T 56 40 135 435 34 52 38 34 34
b7 S 56 33 145 470 38 47 38 34 34
25, s 48 26 126 500 34 52 38 34 34
b T 40 33 107 570 38 47 38 34 34
27, e 48 40 120 650 29 38 34 34
b J 56 33 132 610 38 52 38 34 34
29 .. 48 ... 145 455 38 47 .38 34 34
30, ll 40 |....... 155 680 47 47 38 34 34.
[} SR 48 [ieeen.. 165 [....... 47 ... 38 jeeee... 34

NotE.—Daily discharge determined from curves applicable as follows: Jan. 1 to Apr. 16, poorly defined;
Agr. 17 to May 21, indirect method for shifting channels used; May 22 to Dec. 31, mtmf curve well defined
tﬁ igKtZO second-feet. Discharge estimated Aug. 1 to 14. Discharge interpolated for days of missing gage
eights.

Ice not reported in 1910, but may have existed in January and February,and the use of the open-water
rating curve for these months may have caused considerable errors. Ice reported at times of last two
measurements in 1909.

Monthly discharge of Huntington Creek near Huntington, Utah, for 1910.

econd-feet.
Discharge in second-feet Run-off oo
Month. (total in racy
Maximum. | Minimum. | Mean, | 3crefeet).
56 26 45.9 2,820 | D.
90 26 52.3 2,900 | D.
165 26 81.1 4,990 | C.
680 107 326 19,400 | C.
1,070 204 655 40,300 | C.
87 164 9,760 | C.
47 29 32.6 2,000 | C.
112 38 56.4 3,360 | B.
58 38 39.9 2,450 | B.
34 34 34.0 2,020 | B.
December. 38 20 32.9 2,020 | C.
The period. . FOUUTUU P RO AP, 92,000
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GRAND RIVER BASIN.

GENERAL FEATURES.

Grand River and its tributaries drain an area comprising approxi-
mately 26,000 square miles, of which 22,300 is in Colorado and the
rest in eastern Utah. On the east and southeast the basin is bounded
by the high ranges of the Continental Divide, which separate it from
the basins of Platte and Arkansas rivers; on the north it is limited
by the White River and Book Cliffs Plateau, on the west by the
canyon district of the Colorado.

Rising among the high peaks of the Rocky Mountains in the north-
central portion of Colorado, the Grand flows southwestward to its
junction with Green River, traversing approximately 350 miles.
Its tributaries include Fraser, Blue, Eagle, Williams, and Roaring
forks and Gunnison and Dolores rivers, all of which enter from the
south.

In most respects the Grand is a typical mountain stream, flowing
throughout its course in a succession of deep canyons, whose pre-
cipitous or even perpendicular walls range in height up to 3,000 feet
above the water’s edge, alternating with long, narrow fertile valleys.
The headwater region, comprising approximately 50 per cent of the
basin, is extremely rugged, elevations ranging from 7,000 to 14,000
feet above sea level. Stream channels are numerous, tributaries are
rapid, and gradients are steep, the fall ranging from 20 to 150 feet
to the mile. The intermediate or middle portion of the basin—that
portion immediately east and west of the Colorado State line—is a
dry, broken, much eroded region.

The preclpltatlon ranges from 5 to 10 inches in the lower basin,
10 to 20 inches in the intermediate region, and 20 to 30 inches in the
headwater region. By far the greater part of the precipitation is
in the form of snow. ’ ‘

The greater part of the timbered area in the Grand River basin
above the Gunnison is included in the Arapahoe and Holy Cross
national forests. These reserves in the Grand drainage basin include
about 1,400 square miles of merchantable timberland, 900 square
miles of woodland, and about 800 square miles of burned area.

In the middle basin, from the lower end of Gore Canyon to about
Rifle, 30,000 to 35,000 acres will be irrigated under half a dozen small
projects now contemplated In the lower basin the Reclamation
Service has underway the Grand Valley project, to cover an irri-
gable area of 60,000 to 70,000 acres. Under other schemes, 40,000 to
50,000 acres more will be irrigated. The Uncompahgre Valley -
project, which diverts water from the Gunnison, has finished struc-
tures capable of irrigating about 50,000 acres. The completed
project will serve about 150,000 acres.

43924°—wsp 289—12——8
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Natural storage within the basin is restricted to a few high moun-
tain lakes, of which Grand Lake is the largest. There are, however,
reservoir sites along the Grand and its tributaries which, if utilized,
would make possible a development of 1,000,000 horsepower. The
Kremmling reservoir site is by far the best in the drainage basin.
It is located near the upper end of Gore Canyon and with a 230-foot
dam would impound about 2,200,000 acre-feet of water. A standard--
gage railroad now runs through this site.

Until recently the splendid power resources of this drainage basin
have remained practically untouched. The estimated available
power, including that on Dolores and Gunnison rivers, is as follows:

Minimum horsepower. . ... ..ot i 540, 000
Minimum horsepower, six high months...._............._... 1, 000, 000
Horsepower from storage, six months’ period..........._.... 1, 600, 000
Of this amount less than 40,000 horsepower has so far been devel-
oped.

Hot sulphur springs are located along Grand River at two points,
Hot Sulphur Springs and Glenwood Springs, Colo., and in both
localities they increase the temperature of the river water, but prob-
ably all these springs together add less than 20 second-feet to the
flow of the river. .

Since 1899 the year of maximum run-off in this basin was 1909.
The year of minimum run-off was 1902.

NORTH FORK OF GRAND RIVER NEAR GRAND LAKE, COLO.

This station, which is located at the highway bridge -on the road
between Grand Lake and Granby, about 12 miles from Granby
station, on the Denver, Northwestern & Pacific Railway, about 3
miles southwest of Grand Lake post office, Colo., and about 2 miles
above Grand Lake outlet, the most important tributary of this fork
of the Grand, was established July 29, 1904, discontinued September
30, 1909, and reestablished September 21, 1910. The drainage area
at this point comprises about 125 square : mlles

One large ditch above the station diverts water into the headwaters
of the Cache la Poudre, in the South Platte basin.

A staff gage is attached to the bridge. Its datum has remained
unchanged during the maintenance of the station.

Winter records at this station are more satisfactory than at the
other stations on the headwaters of the Grand, as near-by springs,
tend to keep the stream at the gaging section more or less open.

Fairly good results have been obtained at this station, though
low-stage measurements, because of sluggish current, are not entirely
satisfactory.
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*
Discharge measurements of North Fork of Grand River near Grand Lake, Colo., in 1910.

Area of | Ga; Dis-

Date. Hydrographer. ‘Width. section. | height. | charge.
Feet Sq. ft Feet. | Secft.
July 4| R, H. BOISter. . ..ttt ceieaa e 39 4.05 116
4 | W. B. Freeman. cee 49 47 4.05 99
Sept. 8 8. T. Harding 38 67 3.80 57
21 ..., do.......... 40 75 4.07 94

. 51;01]')1: —The Iollowmggageheights were also observed: Sept. 27, 3.8; Oct. 13, 3.6; Nov. 7, 3.5; Dec. 18,
ec.
’

GRAND RIVER NEAR GRANBY, COLO.

This station, which is located at a highway bridge that crosses
the river about 4 miles from Granby on the road to Grand Lake,
was established June 10, 1908. During 1910 it was maintained in
cooperation with the State engineer of Colorado.

The station is about 4 miles below the junction of North and
South forks, about the same distance above the mouth of Fraser
River, and is above the mouth of Willow Creek. The drainage area
i3 -484 square miles.

No important diversions are made on the South Fork or on the
main stream above the station. Several filings for power develop-
ment have been made above this station, but additional opportuni-
ties for filing no doubt exist. A small power plant is located on a
tributary of the South Fork.

Measurements of discharge are made from a cable 300 feet down-
stream from the bridge.

Thick ice covers the river for about four months each year and
anchor ice also occurs.

The location and datum of the gage have remained unchanged
during the maintenance of the station.

Discharge measurements of Grand River near Granby, Colo., in 1910.

3 Area of | Ga; Dis-
Date. Hydrographer. Width. section. | height. | charge.
Feet. 8g.ft. | Feet. | Secft.
Feb. 22 | H. A. HOWe. oo oitiee it iee et eceaeecataeaaanccaaaennn pYs 19 3.10 @33
Mar. 11 ]..... L 1o . 25 26 3.20 a57
May 7 |.-.-. do.... 100 176 2.60 448
June 4 |..... L L 109 349 4.20 1,870
July 5 | Bolsterand Freeman.................. 100 197 2.77 557
30 | C. L. Chatfield......... . 99 157 2.40 333
Sept. 19 |..... 5 o3 96 140 2.16 241

e Measurement made through holes eut in ice.
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-
Daily gage height, in feet, of Grand River near Granby, Colo., for 1910.
[3. P. Switzer, observer.] )

Day. Apr. | May, | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1.85 3.0 4.5 2.9 2.3 1.65 1.9 1.6 1.5
1.9 3.0 4.45 2.9 2.3 1.75 1.8 1.6 1.5
1.9 2.85 4.25 2.9 2.2 1.9 1.8 1.6 1.5
1.85 2.75 4.15 2.8 2.2 1.95 1.8 1.5 1.55
1.85 2.7 3.85 2.7 2.15 2.05 1.8 1.5 1.55
1.9 2.85 3.7 2.65 2.1 2.05 1.7 1.5 1.6
1.95 3.05 3.75 2.6 2.1 2.0 1.7 1.5 1.6
2.0 3.1 3.55 2.5 2.0 2.0 1.7 1.5 1.6
2.1 3.25 3.5 2.5 2.0 1.9 1.7 1.5 1.6
2.2 3.35 3.4 2.4 1.95 1.9 1.7 1.6 1.6
2.2 3.45 3.45 2.4 1.9 1.9 1.7 1.6 1.55
2.2 3.5 3.55 2.3 1.9 2.0 1.7 1.6 1.6

t 2.2 3.45 3.5 2.3 1.9 2.0 1.7 1.6 1.55
2.2 3.35 3.5 2.2 1.9 2.1 1.7 1.5 1.6
2.2 3.2 3.5 2.2 1.9 2.1 1.7 1.5 1.6
2.2, 3.3 3.5 2.2 1.9 2.1 1.7 1.5 1.65
2.15 3.15 3.5 2.2 1.9 2.0 1.7 15| 1.55
2.2 3.0 3.35 2.1 1.9 2.0 1.7 1.5 1.65
2.3 2.9 3.3 2.1 1.9 2.0 1.7 1.5 1.85
2.25 2.95 3.3 2.0 1.9 2.0 1.7 1.5 2.0
2.1 3.0 3.15 2.0 1.85 2.1 1.7 1.5 2.0
2.25 3.1 3.1 2.1 1.8 2.1 1.7 1.5 2.0
2.3 3.0 3.1 2.0 1.8 2.1 1.7 1.5 2.0
2.4 3.2 3.0 1.9 1.7 2.1 1.7 15 2.0
2.85 3.1 3.0 1.9 1.7 2.05 1.7 1.5 ‘2..0
2.65 3.35 3.0 1.9 1.7 1.95 1.7 1.5 2.06
2.85 3.65 3.0 1.9 1.6 1.95 1.7 L5 2.05
3.0 3.5 3.1 1.9 1.6 1.95 1.7 1.5 2.0
3.0 3.9 3.1 2.1 1.6 1.9 1.7 1.5 2.0
3.1 4.056 3.0 2.4 1.6 1.9 1.7 1.5 2.0

....... 4.35 |........] 2.25 16 |........ 1.7 feeeennn. 2.0

Note.—River frozen over Jan. 1 to Mar. 31. Gage heights taken through hole cut in ice.
Daily discharge, in second-feet, of Grand River near Granby, Colo., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
168 695 | 2,320 630 315 119
182 695 | 2,240 630 315 142
182 598 | 1,940 630 277 182
168 535 | 1,800 565 277 196
168 505 | 1,450 505 260 226
182 598 | 17300 478 242 226
196 730 | 1,350 450 242 210
210 765 | 1,150 400 210 210
242 880 | 1,100 | 400 210 182
277 962 | 1,000 355 196 182
277| 1,050 | 1,050 355 182 182
277 1,100 | 1,150 315 182 210
277 | 1,050 | 1,100 315 182 210
277 962 | 1,100 277 182 242
277 840 | 1,100 277 182 242
277 920 | 1,100 277 182 242

605 | 1, 765 | 2a2| 108| 182
765 1eso| 695| 355 108 182
TSR R 2,080 |........ 206 108 |........

Note.—Daily discharge determined from a discharge rating curve fairly well defined throughout.
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Monthly discharge of Grand River near Granby, Colo., for 1910.

Discharge in second-feet.
Run-of Accu
Month. (total in racy-
Maximum. | Minimum, | Mean. acre-feet).
765 168 327 19,500 | B.
2,080 506 55,500 | A.
2,320 695 | 1,120 66,600 | A.
630 182 20,400 | A.
315 108 186 11,400 | A.
242 119 206 12,300 | A.
182 130 135 8,300 | B.
108 88 92.7 5,520 | B.
............... eeeaeeaa| @750 4,610 | D,
.................................. 204, 000
a Estimated.

GRAND RIVER AT SULPHUR SPRINGS, COLO.

This station, which was originally located at the highway bridge
one-eighth mile below Sulphur Springs and later removed to the new
highway bridge about 1,000 feet above the old site, was established
July 27, 1904, discontinued September 30, 1909, and reestablished
September 23, 1910, in cooperation with the State engineer of Colo-
rado and the United States Forest Service.

" Grand Riveris joined by Fraser River about 10 miles above Sulphur
Springs and by Williams Fork a few miles below.

A standard chain gage installed near the station was moved to the
new bridge April 17, 1906, and has been used at the same location
and datum since the reestablishment of the station. The chain gage
bears no determined relation to the original gage.

A number of small private ditches divert water for meadow irriga-
tion along the tributaries above the station and along the Grand.

The river freezes across for about four months each year, the ice
sometimes reaching a depth of 2 feet during the winter months, and
temporary gages have been maintained in the canyon one-quarter
mile below the station, where the river is open and where measure-
ments can be made by wading.

~ Discharge measurements of Grand River at Sulphur Springs, Colo., in 1910.

Date. Hydrographer. width, | Areaof | Gage ch’;‘fée_
Feet, 8q. St Feet, | Sec.ft.

July 2| Freemanand Bolster...........cooiiimmiaiineineiiiaeennn. 118 258 3.09
29 | C.L.Chatfield. ..o iii it ae e 111 185 2.4 474
. Sept. 17 dg e 142 2.10 288
Oct. 8 124 1.80 208

\



118 SURFACE WATER SUPPLY, 1910, PART IX.

Daily gage height, in feet, and discharge, in second-feet, of Grand River at Sulphur S pﬁngs,
Colo., for 1910.

September. October. November.

Day.
Ga, Dis- Gage Dis- Ga; Dis-
height. | charge. | height. | charge. | height. | charge.

220 L7 170
220 1.7 170
220 1.65 160
220 1.65 160
220 1.65 160
220 L6 150
193 1.65 160
193 1.65 160

HORNN RN
EORE™ RY®

Note.—Daily discharge Sept. 17 to Nov. 30 determined from a rating table well defined above 200 second-
feet; discharge interpolated for days of missing gage heights,

Monthly discharge of Grand River at Sulphur Springs, Colo., for 1910.

Mean
: Run-off
discharge f Accu-
. Month, 5 (total in
m ?:ggnd' acre-feet), | T3V
September 17-30. ... .. cooiin e eaaa e o 306 8,500 | C.
October............... . O .- 196 12,100 | C.
November 1-12 161 3,830 | C.

GRAND RIVER NEAR KREMMLING, COLO.

This station, which is located at the upper end of Gore Canyon,
about 3 miles west of Kremmling, near the Kremmling reservoir
dam site and about 2 miles below the mouth of Blue River, was
established July 24, 1904, and is maintained in cooperation with the
State engineer of Colorado.

Between this station and the station at Sulphur Springs, Williams
Fork and Troublesome and Muddy rivers enter the Grand, and a
number of private ditches divert water for meadow irrigation for
both the main stream and its tributaries.
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On October 18, 1906, a slope gage was established on the opposite
side of the river from the old chain gage. The zero of the slope gage
is about.0.70 feet above the chain gage zero. On July 28, 1910, a
Friez automatic gage was installed by the State engineer, presumably
at the same datum and at practically the same location as the slope
gage. : :

Discharge measurements are made from a cable a few feet down-
stream from the gage.

The river is frozen completely. across at the station for about
four months each year; anchor ice also forms in the riffles just below
the gage.

The channel is scoured out during high stages and silt is deposited
at low stages. High and medium stage data are good but low-
stage data are not so accurate.

Discharge measurements of Grand River near Kremmling, Colo., in 1910.

: Areaof | G Dis-
Date. Hydrographer. Width. | o tion. height. | charge.
8Sq.ft. | Feet. | Sec-ft.
Feb. ¢ 165 0.8 a 2{63
161 1.40 | * a361
Mar. 795 | 3.40 | 1,120
May 1,330 7.051 2,840
1,820 | 10.05 5,330
July 1,410 6.30 2,400
746 2.25 737
Sept. 407 | 2.28 744
Oct. 224 1.42 494
Nov. 165 1.08 329
o Measurement made through ice.
Daily gage height, in feet, of Grand River near Kremmling, Colo., for 1910.
[H. C. Rogers, observer.]
Day. Jan. | Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

2.25 1.05 1.15 2.65 815 12.25 6.3 4.3 1.4 1.7 1.85
2.2 1.05 L2 &.75 7.7 11.9 5.7 4.1 1.35 1.65 1.35

1.95 1.05 1.5 2.9 7.05 | 12.35 5.15 3.75 1.35 1.¢5 1.4
1.9 1.0 1.55 2.55 6.65 1 12.1 4.95 3.5 1.6 1.6 1.35
175 .9 1.85 2.5 6.85 | 113 5.15 3.4 3.0 L6 " 135
1.75 .8 2.6 2.55 6.85 | 10.6 5.2 3.5 2.9 1.55 1.35
1.75 .8 2.85 2.55 6.55 | 10.45 4.7 3.2 2.6 1.5 1.25
1.45 .8 3.15 2.75 6.35 1 10.1 4.2 2.85 2.3 1.5 1.25

1.35 .8 3.15 3.05 6.95 9.45 3.9 2.7 2.1 1.5 1.2

1.25 .8 2.5 3.5 8.25 8.85 3.6 2.55 1.9 1.45 L2

1.25 .8 2.2 3.85 9.1 8.7 3.5 .2.4 1.75 1.4 1.2

1.25 .95 2.2 4.05 9.8 8.7 3.35 2.35 1.8 1.4 1.2

1.25 1.0 2.6 4.3 9.45 8.75 3.2 2.45 2.0 1.35 1.2
1.15 1.0 2.75 4.45 9.15 8.65 3.15 2.4 2.2 1.35 1.15
1.2 1.1 2.9 4.0 8.9 8.4 2.95 2.3 2.4 1.3 1.156

1.2 11 3.05 3.4 8.35 8.25 2.95 2.2 2.3 1.35 1.2

1.2 1.0 3.2 3.65 7.65 8.15 3.1 2.1 2.3 1.4 1.2

1.2 9. 3.4 3.4 7.75 7.4 3.25 2.05 2.3 1.6 1.2

1.2 1.0 3.45 3.75 7.2 7.15 3.4 2.9 2.5 1.7 1.1

1.15 1.0 3.55 4.35 7.1 7.15 3.35 1.9 2.85 1.75 L1

1.1 1.0 3.7 5.4 7.35 6.95 3.15 1.9 2.75 1.6 1.1

1.2 1.1 4.05 5.25 7.25 6.6 3.1 1.85 2.9 1.45 1.1

1.2 1.2 4.4 5.1 7.15 6.4 2.95 1.8 2.65 1.45 1.1
1.2 1.2 4.05 5.2 7.0 6.2 2.75 1.8 2.45 1.45 1.15
1.2 1.25 3.85 5.8 7.1 5.95 2.65 1.75 2.2 1.5 1.15



>

120 SURFACE WATER SUPPLY, 1910, PART IX.

Daily gage height, in feet, of Grand River near Kremmling, Colo., for 1910—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov.
26, ...... 1.05 1.3 3.45 6.6 7.6 5.55 2.4 1.65 2.05 1.55 1.1
27 ... 1.0 1.2 3.1 7.35 7.56 5.6 2.2 1.55 2.0 1.55 1.05
P S 1.05 1.1 3.05 8.05 8.3 5.6 2.55 1.55 1.9 1.45 0.95
29, ......... L1 ..., 3.05 8.65| 10.2 5.5 3.95 1.55 1.85 1.35 .95
30 L1 ..., 2.25 8.75| 1.4 6.2 5.25 1.55 1.75 1.35 1.0
) B L1 [ 2.65 { .. ... 12.0 {........ 5.1 1.45 |........ 1.3 leeaeens .

Norte.—Relation between gage heights and discharge affected by ice Jan. 1 to Mar. 5. Gage heights for
first 10 days of December very uncertain; not published; river frozen over Dec. 11-31.

Daily discharge, in second-feet, of Grand River near Kremmling, Colo., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
360 845 | 3,510 | 7,600 | 2,420 1,440 | 490 565 478
360 875 3,280 | 7,160 { 2,090 | 1,3€0 478 5562 478
360 925 | 2,860 7,720 1,820} 1,220 478 552 490
360 815 2,620 7,400 ) 1,730 { 1,140 540 540 478
360 800 | 2,740 | 6,460 | 1,820} 1,100 960 540 478
830 8151 2,740 | 5,690 | 1,840 1,140 925 528 478
908 815 | 2,560 | 5,540 | 1,620 1,030 830 515 452

1,010 875 | 2,440 | 5,190 | 1,400 908 740 515 452
1,010 978 | 2,800 [ 4,600 | 1,280 860 680 515 440
800 | 1,140 3.650 ( 4,100 | 1,170 815 620 502 440
710 | 1,260 | 4,300 | 3,980 ] 1,140 770 558 490 440
710 | 1,340 | 4,910 3,980 ] 1,080 758 590 490 440
1,440 | 4, 4,020 | 1,030 785 650 478 440

875 | 1,500 | 4,340 ( 3,950 | 1,010 770 710 478 428
925 ( 1,320 | 4,140 | 3,760 942 740 770 465 428
978 | 1,100 | 3,720 | 3,650 942 710 740 478 440
,030 | 1,190 | 3,250 | 3,580 995 680 740 490 440
,100 | 1,100 | 3,310 [ 3,080 | 1,048 665 740 540 440
,120 | 1,220 | 2,960 | 2,920 | 1,100 650 800 565 415
0150 | 1,460 | 2,800 | 2,920 1, 620 908 578 415
,200 1 1,940 | 3,050 | 2,800 | 1,010 620 875 540 415
,340 | 1,80 | 2,990 | 2,580 99 605 925 502 415
480 | 1,800 | 2,920 | 2,470 942 590 845 502 415
,340 | 1,840 | 2,820 2,360 875 590 785 502 428
,260 | 2,140 | 2,890 | 2,220 845 578 710 515 428
,120 | 2,580 | 3,220 | 2,020 770 552 665 528 415
995 | 3, 3,180 | 2,040 710 528 650 528 402
978 | 3,510 3,680 | 2,040 815 528 620 502 377
978 1 3,950 | 5,280 | 1,990} 1,300 528 605 478 377
725 | 4,020 6,570 | 2,3€0 | 1,860 528 558 478 390
- 845 [........ 7,280 {........ 1,800 502 1. ...... 465 [....... .

NoTE.—Daily discharge Mar. 1 to 5 estimated; discharge Mar. 6 to Nov, 30 determined from a well-defined
curve.

Monthly discharge of Grand River near Krémmling, Colo., for 1910.
[Drainage area, 2,380 square miles.]

Discharge in second-feet. Run-off.
Month. Per | Depthin R ey
Maximum. | Minimum, | Mean. | square lgfaﬁigg azgg_a‘ll%“tl
. area,
20,000 | C.
55,600 | B.
06,400 | A-
221,000 | A.
239,000 | B.
78,100 | A.
48,200 | A.
42,000 | A
31,500 | A.
25,900 | B.
858, 000

a Estimated on basis of 2 discharge measurements made during February.
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GRAND RIVER AT GLENWOOD SPRINGS, COLO.

This station, which is located at Glenwood Springs, about one-
fourth mile above the mouth of Roaring Fork, was established May
12, 1899, discontinued July 17, 1899, and reestablished January 7,
1900. Tt is now maintained in cooperation with the State engineer
of Colorado and the Central Colorado Power Co.

The original gage, of the float type, was located at the plant of the
Glenwood Light & Power Co. about one-fourth mile above the State
bridge, and was replaced May 10, 1910, by a Friez automatic gage
installed at the same location and datum.

Discharge measurements are made from a cable underneath the
State bridge.

A few minor irrigation ditches divert water from the river between

this station and the station at Kremmling. The Sheshone plant of
the Central Colorado Power Co., utilizing a head of 170 feet, was
practically completed in 1908. The tail water from this plan’o is
returned to the river above the gaging station. During 1907 and
1908 the débris from the Shoshone plant was deposited in the river
bed and the discharge rating curve of the stream was thereby changed.
Except during this period the channel has been permanent.
* Even in the most severe weather hot water from the near-by
springs keeps the water in the river above the freezing point. The
winter records are, therefore, of special value as they furnish a basis
for estimating approximately the discharge of the streams at other
stations in the basin during that period.

Results of observations at this station were trustworthy prior to
the latter half of 1910, when the new automatic gage gave unsatis-
factory results.

Discharge measurements of Grand River at Glenwood Springs, Colo., for 1910,

+ Area of | Ga Dis-

Date. Hydrographer. ‘Width. section. |height. | charge.

Feet Sg.ft. Feet. |Sect.
Mar. 17 ] W. B. Freeman. .co.ooeuenieeeee eieeeiiiaaerannaannnns 192 659 4,16 1,590
Apr. 26|..... A0 e oo 215 1,120 6.22| 5,150
..... [« L T PP 215 1,140 . 20 5,260
May 17 | Freeman and Matthes.........oooieiiniiiiinninannan.. 218 1,330 6.75 6,320
June 11 | Bolster and Lyon.. 215 1,280 7.17 7,280
July 8| G.H.Russell.... ... ... 812 573 2,500
Aug. 18] GoJ.Lyon. . ..o it 186 628 5.58 1,520
Sept. 6| G. H. Russell 193 720 5.72 1,950
211..... [« L O, 186 694 5.73 1,850
Nov. 20 |..... [ U I 181 . 500 4.92 877
28 | C. L. Chatfield.......oooiii i 185 479 5.00 803
Dec. 30 | G. H. Russell. ... ... i 182 435 532 635
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Daily gage height, in feet, and discharge, in second-feet, of Grand River at Glenwood Springs,
: Colo., for 1910. -

[W. H. Richardson, observer.]

January. February. March. April. May. June,
Day. .

Gage | Dis- | Gage | Dis- | Gage| Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height.| charge. |height.| charge. [height.| charge. [height.| charge. [height.| charge. (height.| charge.
1........ 3.55 90 | 3.3 75| 3.3 775 | 4.3 1,750 | 6.95| 7,000 | 8.8 14,300
2. 3.8 1,190 | 3.3 775 | 3.65| 1,040 4.3 1,750 | 6.65| 6,200 8.€5] 13,400
b 3.7 1,000 3.3 775 3.9 1,200 | 4.35| 1,820 | 6.4 5,550 | 8.75 | 14,000
4 ... 3.556 960 | 3.2 705 | 3.9 1,200 | 4.4 1.880 | 6.2 5,050 | 8.75 | 14,000
5.....-.. 3.45 882 3.1 640 | 4.05| 1,460 | 4.3 1,750 | 6.25 ] 5,120 | 8.45 1 12,400
6........ 3.3 775 3.1 040 | 4.3 1,750 | 4.2 1,630 | 6.3 5,250 | 8.05 | 10,400
Toeeiios 3.3 75 8.1 640 | 4.3 1,750 | 4.25| 1,690 | 6.2 5,000 | 7.90 9,400
| S 3.25 740 | 3.2 705 | 4.35| 1,820 4.3 1,750 | 6.1 4,800 | 7.75 9,200
S 3.3 775 3.2 705 | 4.4 1,880 | 4.4 1,880 | 6.3 5,230 | 7.45 8,100
10........ 3.35 810} 3.2 7051 4.2 1,630 | 4.6 2,160 1 6.9 6,800 7.2 7,400
3.4 845 | 3.2 7051 4.2 1,630 | 4.8 2,450 | 7.25| 7,800} 7.15 7,280
3.4 85 | 3.2 7051 4.1 1,510 | 4.95| 2,680 | 7.7 9,250 f....... 7,200
3.3 775 | 3.25 740 | 4.1 1,510 | 5.0 2,750 | 7.65| 9,100 |....... 7,100
3.3 7751 3.3 775 | 4.3 1,750 | 5.15| 2,980 | 7.45| 8,400 |....... 7,000
3.3 751 3.3 775 | 4.3 1,750 | 5.05 | 2,820 |....... 7,800 |....... 6, 800
3.4 845 | 3.2 705 | 4.35] 1,820 | 4.8 | 2,450 7,000 |....... 6,600
3.45 882 | 3.0 580 | 4.4 1,880 | 4.7 2,300 6,320 |....... 6,400
3.45 882 | 3.1 640 | 4.45| 1,950 | 4.75| 2,380 6,150 |....... 6,300
3.3 7751 3.2 7051 4.551 2,090 4.8 2,450 1. 6,000 [....... 6,100
3.3 7751 3.3 715 | 4.6 2,160 | 5.05 | 2,820 5,800 |....... 6,000
3.4 845 3.3 75| 4.7 2,300 | 5.4 3,410 |....... 5,650 5,800
3.35 810 | 3.3 775 | 4.85}1 2,520 5.55 | 3,700 [ 6.5 5,600 5,700
3.4 845 ( 3.3 75| 4.9 2,600 | 5.45 | 3,500 [ 6.4 5,350 5,500
3.4 845 | 3.3 7751 4.951 2,680 | 5.65| 3,900 | 6.35| 5,200 5,400
3.45 882 3.3 775 | 4.85} 2,520 6.1 4,80 | 6.4 5,350 5,200
3.35 810 3.35 810 | 4.75} 2,380 | 6.1 4,800 | 6.55 | 5,700 5,000
3.3 775 | 3.3 775 | 4.651 2,230 | 6.45| 5,720 | 6.7 6,060 |. 4,900
3.35 810 | 3.35 810 | 4.7 2,300 | 6.8 6,660 | 6.951 6,700 |. 4,800
3.3 4.4 1,880 | 7.05| 7,3€0| 7.7 9,000°. 4,600
3.3 4.4 1,880 | 7.15) 7,660 { 8.35{ 11,800 |. 4,500
3.3 4.3 1,750 | oo feennnnn 8.¢5 {13,400 |.......|--uee..n

NOTE.—D&ﬂl? discharge Jan. 1 to June 11 determined from a fairlg well defined discharge rating curve
bly direct application Jan. 1 to Apr, 30, and by the indirect method for shifting channels May 1 to June
11, Gage heights from June 11 t0 Dec. 31 are practically useless, as the trough connecting float well with
the river became clogged, and therefore they have not been published. Discharge May 15, 16, and 18 to 21
and June 12 to Dec. 31, used in computing monthly means, obtained from hydrographs of discharge at
Kremmling, Palisades, and Roaring Fork stations and current-meter measurements at this station.

Monthly discharge of Grand River at Glenwood Springs, Colo., for 1910.

[ Drainage area, 4,520 square miles.)

Discharge in second-feet. Run-off.
Month, per | Depthin oo
N - inches on | Total in .
Maximum. | Minimum. | Mean. sgglage drainage | acrefoet
. area.
0. 186 0.21 51,700 | B.
162 .17 40,500 | B.
860 409 .47 114,000 .
190 706 .79 190,000 | B.
760 1.50 1.73 416,000 | C.
690 1.70 1.90 ,000 | D.
230 493 .57 137,000 | D.
330 294 34 81,800 | D.
370 303 34 81,500 } D.
988 219 25 60, D.
903 . 200 22 53,700 | D.
665 . 147 17 40,900 | D.
Theyear..........o..foooooiii oo, 2,380 527 7.16 | 1,730,000
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GRAND RIVER NEAR PALISADES, COLO.!

This station, which is located at a steel highway bridge 2 miles
above Palisades, Colo., at a point where the river enters Grand Valley,
was established April 9, 1902, and during 1910 was maintained in
cooperation with the United States Reclamation Service.

The station is below all important tributaries except Gunnison and
Dolores rivers ang is apove all the irrigating ditches supplying water
for irrigation in Grand Valley, except a ditch for one pumping plant
which diverts about 80 second-feet for irrigation one-fourth mile
above the gage. The proposed high-line canal of the United States
Reclamation Service will take its water about 7 miles above Palisades.

The gage has been permanently located at the highway bridge
above Palisades and no change in datum has been made. The
original wire gage was replaced by a chain gage April 5, 1904. The
river usually freezes over a portion of the year, but except for the
interference of slush ice and an occasional thin ice cover the winter
records are good.

Conditions for current meter measurements at the gage are poor,
especially at high water. Beginning September 27, 1905, the meas-
urements were made from a suspension bridge in the town of Pali-
sades. Measurements are now made from the new steel bridge
opened in the spring of 1909. Conditions at both these bridges are
about the same. The sections are permanent, but at flood stages the
velocities are high and the interference of bridge piers ‘somewhat
impairs the accuracy of results. Flood measurements prior to 1906
made at the upper bridge, where the gage is located, are less reliable
than those made at the lower bridges.

Discharge measurements of Grand River near Palisades, Colo., in 1910.

s Area of | Gage Dis-
Date. Hydrographer. Width. section. | height. | charge.
Feet. Sq.ft Feet. | Sec.~ft.
ApPr. 2 | B. O  HAIDer . - oot e ittt eaaaan 257 1,080 [ 13.6 3,070
27 | Freeman and Soverelgn .................... 328 2,050 | 16.6 10,700
June 13 | R.H. Bolster. ... ... i i iiiiiiae e e 360 2,410 | 17.7 13,800
Aug. 5| Harper and Hos.g ......... .. 268 1,120} 13.5 2, 890
Sept. 1 Harger and Henderson. ... .......coiiiieioiinaaanan.s 256 734 | 12.5 1,530
b2 N (R T T N 257 992 | 13.25 2,520

1 Called “at Palisades” in Water-Supply Paper 249.
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Daily gage height, in feet,
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of Grand River near Palisades, Colo., for 1910.

[I. W. Penny, observer.]

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
13.65 | 17.75 [ 20.55 | 15.4 | 14.25 | 12.5 | 12.65 | 12.65 | 12.35
13.65 | 17.3 | 20.3 | 16.35 | 14.15 | 12.5 | 12.9 | 12.55 | 12.35
13.75 [ 16.9 [ 20.3 |15.15|13.7 |12.5 | 12.8 | 12.55 | 12.3
13.7 | 16.45(20.3 [14.9 |13.6 {13.4 |12.75] 12.6 | 12.35
13.65 | 16.45 | 20.1 | 14.8 | 13.5 |13.5 |12.7 |12.5 | 12.3
13.65 | 16.6 | 19.65| 14.8 | 13.5 | 13.4 | 12.75| 12.5 | 12.25
13.6 | 16.55 | 19.2 | 14.65 | 13.6 | 13.5 | 12.8 [ 12.45 | 12.25
13.6 | 16.45 | 18.9 | 14.5 | 13.45]13.25 | 12.76 | 12.55 | 12.25
13.65 | 16.6 | 18.55 | 14.4 | 13.25 | 13.15 | 12.75 | 12.55 | 12.25
13.9 | 17.4 ;18.05| 14.25|13.1 | 13.05 1 12.8 |12.6 12,25
14.2 [18.35 ] 17.95 | 14.1 [ 12.95 [ 12.95 | 12.65 | 12.55 | 12.45
14.45 1 18.65 | 17.95 | 13.95 } 13.35 | 12.75 | 12.55 | 12.8 | 12.5
14,651 18.85 | 17.85 | 13.85 | 13.25 | 12.85 | 12.5 | 12.65 | 12.4
14.8 | 18.55 | 17.7 | 13.7 [ 13.25|13.2 |12.5 |12.6 | 12.35
14.7 | 18.05 | 17.45 | 13.6 | 13.2 | 13.15 ] 12.55 | 12.7 | 12.3
14.45 ) 17.75 1 17.15 | 13.5 | 13.15 ) 12.9 | 13.3 | 12.65 | 12.25
14.35 | 17.5 | 17.2 | 13.4513.1 |13.2 [ 12,9 |12.75 12.25
142 117.1 {16.95| 13.4 | 12.95 | 13.2 | 12.95 | 12.75 | 12.25
14.35 | 16.85 | 16.8 | 13.4 [ 12.9 | 13.1 | 13.0 {13.25 | 12.05
14.7 116.75 ) 16.65 | 13.4 | 12.8 | 13.1 | 13.05 | 12.95 | 11.95
15.05 | 16.65 | 16.45 | 13.4 | 12.65 | 13.4 | 12.95 | 12.7 | 12.2
15.45 | 16.65 | 16.26 | 13.3 | 12.7 113.35]12.85 | 12.565 | 12.1
15.35 | 16.55 | 16.15 { 13.25 { 12.7 {13.2 | 12.85 | 12.55 | 12.1
15.35 | 16.45 | 15.95 | 13.15 | 12.7 [13.2 |12.75 | 12.55 | 12.0
15.65 | 16.75 | 15.75 | 13.1 | 12.65 | 13.15 | 12.65 | 12.5 | 12.1
16.2 | 16.9 [ 15.55(13.0 {12.6 | 13.0 | 12.65}12.6 | 12.1
16.8 |17.25 | 15.45 { 12.9 | 12.65 | 12.85 | 12.7 | 12.55 | 12.1
17.3 | 17.65 | 15.3 | 13.4 | 12.65 | 12.8 | 12.65; 12.5 | 12.15
17.75 | 18.7 115.65 | 13.2 | 12.556 [ 12.8 | 12.65 | 12.45 | 12.2
18.05 | 19.55 } 15.4 | 13.7 12.5 {12.7 | 12.55 { 12.35 | 12.25

....... 19.65 [.......[13.8 | 125 [.......]12.66|.......] 12.3

Note,—Relation between gage height and discharge affected by ice during January and February and
River frozen over Jan. 8 to Feb. 25.

Dec. 28 to 31.

Daily discharge, in second-feet, of Grand River near Palisades, Colo., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. { Oct. | Nov. | Dec.
3,160 | 14,200 | 27,100 | 6,810 | 4,200 | 1,530 | 1,700 [ 1,700 | 1,370
3,160 | 12,500 | 25,800 | 6,700 [ 4,090 | 1,530 | 2,010 | 1,580 | 1,370
3,340 | 11,100 | 25,800 | 6,240 | 3,250 | 1,530 | 1,880 1,580 1,320
3,250 | 9,650 | 25,800 | 5,680 | 3,070 | 2,730 | 1,820 | 1,640 | 1,370
3,160 | 9,650 | 24,700 | 5,460 | 2, 2,900 [ 1,760 | 1,530 | 1,320
3,160 |, 10,100 | 22,500 | 5,460 | 2,900 | 2,730 | 1,820 | 1,530 [ 1,280
3,070 | 9,970 | 20,300 | 5,130 | 3,070 | 2,900 | 1,880 [ 1,480 [ 1,280
3,070 | 9, 19,000 | 4,810 2,820 2,500 | 1,820 | 1,580 { 1,280
3,160 | 10,100 | 17,400 | 4,600 | 2,500 [ 2,350 | 1,820 { 1,580 1,280
3,610 | 12,900 { 15,400 | 4,290 ( 2,280 | 2,210 { 1,880 | 1,640 1,280
4,190 | 16,600 | 15,000 [ 3,990 | 2,080 | 2,080 | 1,600 | 1,580 | 1,480
4,700 | 17,900 | 15,000 | 3,700 | 2,650 { 1,820 f 1,580} 1,640 | 1,530
5,130 | 18,700 | 14,600 | 3,520 | 2,500 [ 1,940 | 1,530 | 1,700 { 1,420
5,460 | 17,460 | 14,000 | 3,250 | 2,500 | -2,420 | 1,530 | 1,640 | 1,370
5,240 | 15,400 | 13,000 | 3,070 | 2,420 | 2,350 | 1,580 | 1,760 | 1,320
4,700 | 14,200 | 12,000 | 2,900 | 2,350 | 2,010 | 2,570 | 1,700 [ 1,280
4,500 | 13,200 | 12,100 | 2,820 2,280 | 2,420 | 2,010 { 1,820 [ 1,280
4,190 | 11,800 | 11,300 | 2,730 | 2,080 | 2,420 | 2,080 | 1,820 ) 1,280
4,500 | 10,900 | 10,800 | 2,730 | 2,010 2,280 2,140 | 2,500 | 1,120
5,240 | 10,600 | 10,300 | 2,730 | 1, 2,280 | 2,210 | 2,080 | 1,050
6,010 | 10,300 | 9,650 | 2,730 | 1,700 | 2,730 2,080 | 1,760 1,230
6,930 | 10,300 [ 9,030 | 2,570 | 1,760 { 2,650 | 1,940 | 1,580 | 1,150
6,700 | 9,970 | 8,740 | 2,500 1,760 | 2,420 | 1,940 [ 1,580 | 1,150
6,700 | 9,650 | 8,180 | 2,350 | 1,760 | 2,420 [ 1,820 | 1,580 | 1,080
7,410 | 10,600 | 7,660 | 2,280 1,700 | 2,350 | 1,700 | 1,530 ] 1,150
8,880 [ 11,100 | 7,170 | 2,140 1,640 | 2,140 | 1,700 [ 1,640 | 1,150
10,800 | 12,300 | 6,930 | 2,010| 1,700 | 1,940 | 1,760 | 1,580 | 1,150
2,500 | 13, 800 580 | 2,730 | 1,700 | 1,880 1,700 | 1,530 | 1,150
14,200°| 18,100 | 7,410 | 2,420 | 1,580 | 1,880 | 1,700 1,480 | 1,150
15,400 | 22,000 | 6,810 | 3,250 | 1,530 | 1,760 | 1,580 1,370 | 1,150
........ 22,500 |........f 3,430 1,530 [........] 1,700 |........] 1,150

Nore.—Daily discharge determined from a discharge rating curve well defined below 4,000 second-feet.
Discharge Dee. 28 to 31 estimated. & ?
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Monthly discharge of Grand River near Palisades, Colo., for 1910.

[Drainage area, 8,650 square miles.]

Discharge in second-feet. * Run-off.
Month, per | Depthin | Py
N . inches on 0 n N
Maximum. | Minimum. | Mean. S%liilé‘e drainage | acre-feet.
- area.
4,810 2,280 3,470 0. 406 0.47 213,000 | B.
15, 400 3,070 5,850 .684 .76 348,000 | B.
22, 500 9,650 13,100 1.53 1.76 806,000 | B,
27,100 6,580 14,300 1.67 1.86 851,000 | B,
6,810 2,010 3,710 . 434 .50 228,000 | A.
4,290 1,530 2,330 .273 .31 143,000 | A.
2,900 1,530 2,240 .262 .29 133,000 | A.
2,570 1,530 1,830 [ .214 25 113,000 | A.
November.... 2,500 1,370 1,660 194 22 93,800 | A.
December.................. 1,530 1,050 1,260 .147 .17 77,500 | B,
The period. .. ....oooiforemmar e eia e ieein e eemeeaee|mee e 3, 000, 000

NORTH INLET TO GRAND LAKE AT GRAND LAKE, COLO.

Two streams, known as the North and East inlets, flow into Grand
Lake, North Inlet being the larger. Elevations of the basin in the
North Inlet range from 8,000 to 11,000 feet above sea level and the -
fall of the stream is very great. The basin comprises 36.5 square
miles.

The gaging station on the North Inlet, which is located at the foot
bridge across the stream, 300 yards east of the Grand Lake post
office and about 100 yards north of the mouth, was established
August 3, 1905, discontinued September 30, 1909, and reestablished
September 20, 1910. ,

No water is diverted above the station, but filings have been made
on sites for power development.

A staff gage, unchanged in datum during the maintenance of the
station, is attached to the bridge. The records are fragmentary, as
the gage has not been read continupusly.

The stream is covered with thick ice for about four months, and
winter gage readings are therefore of little value. The accuracy of
the records is impaired by the roughness of the stream bed and by the
effect of ice.

Since the reestablishment of the station gage heights have been
furnished by the Forest Service.

Discharge measurements of North Inlet to Grand Lake at Grand Lake, Colo., in 1910.

: Areaof | Gage | Dis-

Date. Hydrographer. Width. section. |height. |charge.
Feet. Sq.ft. Feet. | Sec.ft.
July 3| W.B. Freeman . ... .. ..o i e, 54.3 148 2.68 96
48 57 2.41 57

Sept. 20 | S. T. Har@ing . .« -cvuemeni i e iiee i aanaas
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Daily gage height, in feet, and discharge, in second-feet, of North Inlet to Grand Lake at
Grand Lake, Colo., for 1910.

[Truman Smith, observer.]
September. October. November. December.
Day.
Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height. | charge. | height. | charge. | height. | charge. | height, | charge.
2.22 35 2.04 19 2.4
.......... 34 2.04 19 2.4 |.
2.20 33 2.03 18 2.4 |.
2.15 28 2.03 18 2.4
2.12 26 2.03 18 2.4
2.10 24 2.02 18 2.4
2.08 22 2.02 18 2.4
2.05 20 2.02 18 2.4
2.02 18 2.01 17 2.4
2.02 18 2.01 17 2.4
2.00 16 2.01 17 2.4 ..
- 17 2.00 16 2.4 |..
18 2.00 16 2.4 |.
19 2.00 16 2.4
20 2.00 16 2.4
21 2.00 16 2.4
22 2.02 18 2.4
23 2.04 19 2.4
24 2.05 20 2.4
2.4 2.10 24 2.08 20 2.4
2. 60 84 2.37 24 2.10 20 2.4 |.
2.52 72 2.40 24 2.20 20 2.4 |.
2.45 62 2.20 24 2.25 20 2.4 |.
2.40 56 2.10 24 2.30 20 2.4 |.
2.40 56 2.06 21 2.30 20 2.4
2.38 54 2.06 21 2.38 20 2.4
2.35 50 2.05 20 2.34 20 2.4
2.30 4 2.05 20 2.38 20 2.4
2.28 42 2.05 20 2.38 20 2.4
2.25 38 2.05 20 2.40 20 2.4
.................... 2.05 1 0 R (R, 2.4

Nore.—Gage heights, Oct. 21-23, and Nov. 19 to Dec. 31, affected by ice.
Discharge interpolated Oct. 12-19 and estimated Oct. 21-23 and Nov. 19-30. Other discharges are based
on a rating table that is well defined.

Monthly discharge of North Inlet to Grand Lake at Grand Lake, Colo., for 1910.

Discharge in second-feet. Run-off oot
Month. (total in
.. acre-feet.) | 7CY-
Maximum. | Minimum. | Mean. -
84 38 55.9 1,220 | B
35 16 22.6 1,390 | B
20 16 18.5 1,100 | B

GRAND LAKE OUTLET AT GRAND LAKE, COLO.

This station, which is located at a footbridge at the west end of
Grand Lake, about half a mile south of Grand Lake post office, Colo.,
in sec. 6, T. 3 N., R. 75 W., was established July 31, 1904, discon-
tinued September 30, 1909, and reestablished September 20, 1910.
Granby, about 15 miles distant, on the Denver, Northwestern &
Pacific Railway, is the nearest railroad point.
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The drainage area at the station is 62 square miles.

A staff gage, unchanged in location or datum, is installed at the
footbridge.

Discharge measurements have been taken at various sections,
more usually at a ford one-fourth mile downstream from the foot-
bridge.

Shore ice forms at the station for about four months, but the
stream does not freeze over because of the higher temperature of the
water coming down Grand Lake.

During low stages the accuracy of the results is to a considerable
" extent impaired by the rough bottom and sluggish character of the

stream. :

Since the reestablishment of the station gage heights have been
furnished by the Forest Service.

Discharge measurements of Grand Lake Outlet at Grand Lake, Colo., in 1910.

Date. Hydrographer. Width.| ATe8 ol |, G50 | hase.
Feet. Sq. ft. Feet. | Sec.-ft.

July 4| W.B. Freeman. ...o...oo..oooooomememnei e, 64 136 | 2.49 204
Sept. 20 | 8. T. Harding. ... ... i it ieecaaaeens 128 107 2.21 111

Note.—The following gage heights were also observed: Sept. 20, 2.22; Sept. 24, 2.24; Oct. 3, 1.82; Oct. 10,
1.70; Oct. 26, 1.70; Nov. 9, 1.52; Dec. 14, 1.50; Dec. 24, 1.50.

FRASER RIVER NEAR FRASER, COLO.

This station, which is located about 10 miles above Fraser post
office, Colo., was established May 1, 1908.

The station is at an elevation of approximately 10,000 feet above
sea level.

The drainage area is about 9 square miles. Currant Creek is the
only important tributary above.

The location and datum of the Lallie automatic gage have remained
constant since the station was established.

The measuring section'is permanent, but no discharge measure-~
ments were made during 1910.

Data for this station in 1909 have been furnished through the
courtesy of the Denver Reservoir & Irrigation Co.

I
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Daily gage height, in feet, and discharge, in second-feet, of Fraser River near Fraser, Colo.,

Jor 1910.
August. September. October. November. December.
Day.
Gage | Dis: Gage | Dis- | Gage Dis- Gage | Dis- Gage | Dis-
height. jcharge. | height. | charge. | height. | charge. | height. | charge.| height.| charge.
0.6 0.4 10 0.35 8 0.25 K 0.2 6
.55 .4 10 .35 8 .25 7 2 6
.56 .4 10 .35 8 .25 7 .2 6
.6 .4 10 .35 8 .25 7 .2 6
.6 | .4 10 .35 8 .25 7 .2 6
.55 .4 10 .36 8 .25 7 .2 . 6
.55 .4 10 .35 8 .25 7 .2 6
.56 .4 10 .35 8 .25 7 .2 6
.5 .4 10 .35 8 .25 7 2. 6
5. .4 10 .35 8 .25 7 .2 6
T .35 8 351" 8 .25 7 .2 6
I T P .35 8 .35 8 2 6 .2 6
[ T PR, .35 8 .35 8 .2 6 .2 6
I T PR .35 8 .35 8 .2 6 .2 6
I T P .35 8 35 8 .2 6 .2 6
.5 15 .35 8 .35 8 .2 6 .2
.5 15 .35 8 .35 8 .2 6 2.
.5 15 .35 8 .35 8 .2 6 .20
.45 13 .35 8 .35 8 .2 6 2.
.45 13 .35 8 .3 7.5 .2 6 .2
.45 13 .35 8 .3 7.5 .2 6 .2
.45 13 .35 8 .3 7.5 .2 6 W20
.45 13 .35 8 .3 7.5 .2 6 .20
.45 13 .35 8 .3 7.5 .2 6 2.
.45 13 .35 8 .3 7.5 .2 6 L2 ]
.45 13 .35 8 .3° 7.5 .2 6 21
.45 13 .35 8 .3 7.5 .2 6 L2
.45 13 .35 8 .3 7.5 .2 6 .2
.45 13 .35 8 .3 7.5 .2 6 AR
.4 10 .35 8 .3 7.5 .2 6 2.
.4 10 j.een... I PR, .25 AN PSSR I, .2
Monthly discharge of Fraser River near Fraser, Colo., for 1910. '
Discharge i -feet.
ge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 2ere-feet).
15 10 13.0 413
10 8 8.7 518
October. 8 7.5 7.8 480
November. . 7 6 6.4 381
Decemberi-1 6 6 6.0 178
Theperiod........o.oimiioiiiii i eeeeeeeean e e 1,970
FRASER RIVER NEAR ARROW, COLO.

This station, which is located one-fourth mile from the Idlewild
ranger station, at the lower of two log bridges on the Idlewild-Arrow
trail, in sec. 10, T. 2 N., R. 75 W., 2 miles from Arrow and one-fourth
mile from Irving, on the Denver, Northwestern & Pacific Railway, was

“established September 23, 1910.

The drainage area at this point is about 24 square miles.
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The gage is a vertical rod fastened to the center downstream pile
of the bridge.

The stream bed is rough and rocky.

Discharge measurements are made from the upstream side of the
bridge.

The relation between gage heights and discharge is probably
affected by ice for three or four months each year.

Gage heights for this station are furnished by the Forest Service.

The following discharge measurement was made by S. T. Harding:

September 24, 1910: Width, 25 feet; area, 15 square feet; gage height, 0.78 feet;
discharge, 18 second feet.

Daily gage height, in feet, of Fraser River near Arrow, Colo., for 1910.

{S. 8. Linscott, observer.]

Oct. 2. ..l 0.8 [Oct.13. . i 0.75
B 75 L 75
S 8 15l [ 75
52 8 16, 75
B 8 17 7
T 75 18 7
B e 8 19l 7

L 75 20. e 75

100 .75 2 7
L .75 22, i 7
R .75

WILLIAMS FORK NEAR SCHOLL, COLO.

Williams Fork rises in the Williams River Mountains and flows
northwestward to its junction with Grand River in the central part
of Middle Park.

This station, which is located near the Arapahoe National Forest,
insec. 2, T. 2 8., R. 78 W, near the line of the township, 100 feet
below the bridge leading to the ranger station, 15 miles from Parshall,
and 20 miles from Sulphur Springs on the Denver, Northwestern &
Pacific Railway, was established September 22, 1910. Scholl is the
nearest post office.

The drainage area above the station is 120 square miles.

The gage is a vertical rod on the right bank, 100 feet below the
bridge to the ranger station.

The stream bed is rough and rocky and the stream falls rapldly
throughout its course.

Discharge measurements are made by wading below the.gage.

Gage heights for this station are furnished by the Forest Service.

The following discharge measurement was made by S. T. Harding:

September 22, 1910: Width, 36 feet; area, 46 square feet; gage height, 1.50 feet;
discharge, 91 second-feet.

43924°—wsPp 280—12——9

-
’
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Daily gage height, in feet, of Williams Fork near Scholl, Coio., Sor 1910.

[W. M. Thomas, observer.]

Day. | Sept.| Oct. | Nov.| Dec Day. [Sep..| Oct. |Nov.| Dec. || Day. |Sept.| Oct. | Nov.| Dec.
.35 1.8 | L1 [ d1....)eaaoon 1.3 [1.35( 0.95
.4 | L3 1.1 1.3 | 1.35 .9
.4 113 1.05 1.3 [1.25 .8
.35 {.35 1.0 1.3 | 1.3 .8
.3 .35 | 1.0 1.3 1.3 .8

[ P 1.36 | 1.35 |...... 16.....f..n 1.3 | 1.35 =8

QS . 1.3 | 1.35 (.. ... 170 eeeias 1.5 | 1.3 .75

- S P, 1.3 [1.35 L9 |18 L feannns 1.4 [1.25 .7

[ T 1.3 | 1.4 L9 |19, ... 1.4 |13

100cee |oeens 1.3 | 1.35 W95 (1200 .oe..t 1.35 | 1.26 {......

WILLIAMS FORK NEAR SULPHUR SPRINGS, COLO.

This station, which is located near the mouth of the stream, at the
wagon bridge on the ranch of F. A. Field, about 9 miles west of Hot
Sulphur Springs, Colo., was established July 25, 1904. The nearest
railroad point is Parshall, a station on the Denver, Northwestern &
Pacific Railway.

The drainage area is about 200 square miles. .

The station is below all tributaries. A number of irrigation ditches
divert water below the station. Some work has been done toward
the construction of a reservoir and power plant a couple of miles
downstream from the station.

Springs keep the ice from getting very thick at this station, but
slush ice occurs frequently throughout the winter. The morning
gage readings are usually distorted as the result of ice at the gage,
but the afternoon readings indicate the open-water stage closely.

No change has been made in the location or in the datum of the
staff gage at the bridge during the maintenance of the station.

Results are satisfactory. During low stages in the winter the flow
is constant, being nearly all from springs.

Discharge measurements of Williams Fork near Sulphur Springs, Colo., in 1910.

’ . Area of | Gage | Dis-
Date. Hydrographer. Width. | Soction. | height. | charge,

Feet. Sq.ft. Feet. | Sec.-ft.
40

Feb., 11 | Ho A HOWe. ..ottt ieie e aeeeamaaanns 22 40 2.95
Mar. 4|..... do...... R 24 46 3.05 54
31 ..... do...... R 26 48 3.25 59
Apr. 25 |.._.. [ T 42 82 3. 60 141
May 15|..... L L N 49 108 4.00 292
July 2| Freethanand Bolster......_..._ . ._..._......... . 48 96 3.75 196
28 | C. L. Chatfield. .. ... .. ... iiiiiiiiiiiieieiiaaaaas 55 71 3.30 78
Sept. 15 | S. T. Harding. .. .. 27 58 3.20 80
17 | C. L. Chatfield 27 54 3.25 78
Oct. 9..... L (L [ R PR 55 3.18 64
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Daily gage height, in feet, of Williams Fork near Sulphur Springs, Colo., for 1910.
[F. A. Field, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.00f 3.27| 3.82| 4.64{ 3.78| 3.52| 3.04 | 3.20| 3.10| 3.10
3.021 3.27| 3.78| 4.56 ) 3.72 ) 3.48| 3.04| 3.22| 3.10| 3.12
3.02| 3.25| 3.78| 4.72| 3.68| 3.48| 3.04 | 3.24| 3.08| 3.10
3.056( 3.24} 3.76| 474} 3.69| 3.36| 3.41| 3.25| 3.07| 3.10
3.02| 3.25| 3.82{ 4.64| 3.72 3.42| 3.42| 3.22| 3.05| 3.10
3.02§ 3.26] 3.781 458 3.66| 3.40| 3.43| 3.20| 3.03| 3.10
3.031 3.30| 3.72| 469 3.568| 3.32 3.25| 3.20| 3.00} 3.10
3.05| 3.32] 3.881 4.58| 3.54| 3.26| 3.19| 3.20{ 3.08}| 3.12
3.05] 3.38| 3.90! 4.55| 3.50| 3.24| 3.19| 3.18| 3.10] 3.10
3.03| 3.42| 4.04]| 450} 3.45| 3.21| 3.16 | 3.15| 3.14| 3.14
3.101 3.461 4.12| 438} 3.42| 3.20| 3.19| 3.16 | 3.12| 3.14
3.10f 3.46( 4.20( 436} 3.42| 3.24| 3.24| 3.16| 3.11| 3.10
3.12| 3.38| 412 436 3.41( 3.28| 3.22| 3.15| 3.11| 3.00
3.151 3.371 414 | 434 3.35| 3.20| 3.24| 3.16| 3.14} 2.98
3.25| 3.42| 406 4.28) 3.32| 3.20| 3.24| 3.17| 3.14| 2.9
3.25( 3.23| 4.00| 4.27] 3.28| 3.22| 3.22| 3.18| 3.13} 2.93
3.35| 3.28] 3.98| 4.19| 3.31| 3.15| 3.26| 3.33}| 3.11} 2.93
3.42| 3.36( 3.92| 4.14| 3.31( 3.11| 3.38| 3.35} 3.06| 2.90
3.45| 3.39 ]| 3.90| 4.15| 3.37| 3.10| 3.42| 3.36| 3.05} 2.90
3.48| 3.50| 3.8 | 4.15| 3.36| 3.10| 3.44| 3.34| 3.10| 2.9
3.50 | 3.62| 3.88| 4.12| 3.34| 3.10| 3.44| 3.34| 3.18| 3.00
3.50 3.59] 3.90| 4.04| 3.29| 3.10| 3.42| 3.34| 3.10| 3.00
3.58 | 3.52| 3.99| 3.96 | 3.24| 3.08| 3.41| 3.26| 3.10| 3.00
3.65( 3.56| 4.00|,3.96| 3.18| 3.06| 3.38( 3.23| 3. 12| 3.10
3.68| 3.60( 3.88| '3.88| 3.16 | 3.03| 3.36 | 3.21| 3.10| 3.05
3.68| 3.68( 3.96| 3.86| 3.12| 3.01| 3.34| 3.20| 3.08| 3.05
3.68 | 3.82| 3.96( 3.84| 3.10( 3.01§ 3.31| 3.12| 3.12( 3.00
3.65| 3.90( 4.10f 3.80| "3.50 | 3.04 | 3.28| 3.05| 3.18| 3.00
3.50| 3.96| 4.35| 3.93| 3.80[ 3.03| 3.21| 3.15| 3.10| 3.02
3.56 1 3.91| 446} 3.88| 3.78| 3.00} 3.21} 3.10| 3.10{ 3.05
3.30 |....... 4.61 |....... 3.58 1 3.00 |-...... 3.08{......- 3.05

NoT1E.—Gage heights practically unaffested by ice.

Daily discharge, in second-feet, of Williams Fork mnear Sulphur Springs, Colo., for 1910.

Day. Jan. | Fgb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1ol 66 51 50 76 218 748 202 120 53 68 58 58
2 63 50 52 76 202 674 180 11 53 70 58 58
[ S, 60 51 52 74 202 825 166 11 53 72 56 60
4. .. 60 51 54 731, 195 845 169 89 97 74 56 58
[ T, 62 52 52 74 218 748 180 99 99 70 54 58
[ 66 50 52 7B 202 692 159 95 { 101 68 52 58
O 66 50 52 80 180 701 135 83 74 68 50 58
8 68 52 54 83 242 692 125 75 67 68 56 60
L 66 51 54 92 250 665 115 72 67 66 58 58
100l 62 49 52 99 315 620 105 69 64 63 62 62

b ¢ SO, 58 47 58 107 356 525 99 68 67 64 60 62
120 i 58 51 58 107 400 510 99 72 72 64 59 58
o 58 51 60 92 356 510 97 78 70 63 59 50
4. ol 60 52 63 90 367 495 88 68 72 64 62 49
.. 60 49 74 99 325 452 83 63 72 65 62 4
16. ... ... 60 48 74 72 295 446 78 70 70 66 61 46
17 e 58 49 88 78 286 82 63 5 84 59 46
18 . 58 48 99 89 259 367 82 59 92 88 55 44
19l 58 48 105 94 250 372 90 58 99 89 54 44
200 .ol 58 49 111 115 234 372 89 58 103 86 58 44
21 .. 58 50 115 146 242 356 86 58 103 86 66 50
2. 60 49 115 138 250 315 79 58 99 86 58 50
2.l 58 49 135 120 290 277 73 56 97 75 58 50
b S, 56 49 156 130 295 277 66 55 92 71 60 58
25. ... 56 48 166 140 242 242 64 52 89 69 58 54
2. i 58 48 135 166 [* 277 234 60 51 86| » 68 56 54
27 . 58 49 135 218 277 226 58 51 82 60 60 50
P 58 49 128 250 345 210 115 53 78 54 66 50
29, ... 54 ....... 115 277 502 264 210 52 69 63 58 52
30 ... 52 - ... 128 254 588 242 202 50 69 58 58 54
3l 50 [....... 80 [....... 720 fo...... 135 50 jo...... 56 |ooa..-. 54

Note.—Daily discharge determined from a rating curve well defined between 40 and 350 second-feet.
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Monthly discharge of Williams Fork near Sulphur Springs, Colo., for 1910.

Di i cond-feet. -
ischarge in second-feet Run-off |xccu-
Month. (totalin |[racy,
: Maximum. | Minimnm, | Mean. | 8crefeet).
68 50 59.5 3,660 | B.
52 47 49.6 2,760 | B.
166 50 87.8 5,400 | B.
277 72 119 7,080 { A.
720 180 303 18,600 | A.
845 210 477 28,400 | B.
210 58| 115 7,070 | A.
120 50 70.1 4,310 | A.
103 53 79.5 4,730 | B.
89 54 69.9 4,300 | A.
62 50 58.2 3,460 | B.
62 44 53.4 3,280 | B.
845 44 128 93,000

BLUE RIVER BASIN.
BLUE RIVER AT DILLON, COLO.

Blue River rises among the peaks of the Continental Divide in the
extreme southeastern part of Summit County, Colo., and flows in a
general northwesterly direction to its junetion with Grand River
above the point where the latter stream enters Gore Canyon.

This station, which is located at the second bridge on the road past
the depot from the town to the cemetery, was established October 15,
1910. .

The gage is a vertical rod fastened to the right abutment on the
downstream side of the bridge.

High-stage measurements are made from the brtdge. At ordinary
and low stages measurements are made by wading just below the
bridge.

No water is diverted above this station.

Gage heights are furnished by the Forest Service.

The following discharge measurement was made by S. T. Harding:

October 15, 1910: Width, 31 feet; area, 41 square feet; gage height, 1.50 feet; dis-
charge, 41 second-feet.

Daily gage height, in feet, of Blue River at Dillon, Colo., Sor 1910.

[I. W. Blundell, observer.]

Day. Oct. | Nov.| Deec. _ Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.

NoTE.—Gage heights during December affected by ice.
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TENMILE CREEK AT DILLON, COLO.

This station, which is located at the highway bridge about 400
yards past the depot at Dillon on the cemetery road and about 300
yards above the mouth of the creek, was established October 15, 1910.

The drainage area above this station is 125 square miles.

The gage is a vertical rod fastened to the downstream left side of
center triangular pier of bridge.

High-stage measurements will be made from the bridge. At low
and ordinary stages measurements are made by wading below the
bridge. '

No water is diverted above this station.

Gage heights are furnished by the Forest Service.

The following discharge measurement was made by S. T. Harding:

October 15, 1910: Width, 28 feet; area, 44 square feet; gage height, 1.82 feet, dis-
charge, 27 second-feet.

Daily gage heighit, in feet, of Tenmile Creek at Dillon, Colo., for 1910.

[I. W. Blundell, observer.]

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

............ 25
...... L7 ... 0 26...
L8| L8|...... 27...
1.8 1L8|...... 28...
............ 1.8 29..

) P R 3¢

NoTE.—Gage heights during December affected by ice.

SNAKE RIVER AT DILLON, COLO.

This station, which is located at the first bridge 200 yards above the
mouth on the road to Sterne Siding, was established October 15, 1910.

Water is diverted above this station by the Summit County
Power Co.

The gage is a vertical rod fastened to the right abutment on the
downstream side of the bridge.

High-stage measurements are made from the bridge. At low
stages measurements are made by wading near the bridge.

The gage heights are furnished by the Forest Service.

The following discharge measurement was made by S. T. Harding:

October 15, 1910: Width, 14 feet; area, 9 square feet; gage height, 0.70 feet; dis-
charge, 9.8 second-feet.
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Daily gage height, in feet, of Snake River at Dillon, Colo., for 1910.

[I. W. Blundell, observer.]

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec, Day. Oct. | Nov. | Dec.

NoTE.—Gage heights during December affected by ice.

ROARING FORK BASIN.
ROARING FORK AT GLENWOOD SPRINGS, COLO.

Roaring Fork, one of the largest tributaries of-the Grand, drains
an area lying chiefly in Pitkin County and reaches to the summit
of the Continental Divide. Frying Pan and Crystal rivers are its
most important branches.

This station, which is located on a single-span wooden road bridge
about four blocks west of Grand Avenue, Glenwood Springs, and
about 500 feet above the junction of Roaring Fork with Grand
River, was established April 6, 1906, discontinued September 30,
1909, and reestablished September 21, 1910.

A number of small irrigation ditches divert water from the stream
and its tributaries. Three important power plants, located on
Crystal River, Yule Creek, and Maroon and Castle creeks, develop
2,100 horsepower. A number of smaller plants are also in operation
in this basin. The drainage area above this station is 1,450 square
miles.

A chain gage, unchanged in location or datum, is attached to the
‘bridge. .

As the stream bed is very rough conditions are unfavorable for
accurate measurements. The channel is, however, fairly perma-
nent.

Slush and anchor ice are common at this station, but solid ice
rarely covers the river. At extremely high stages in Grand River
backwater from that stream may somewhat affect the relation
between gage height and discharge at this station.

In general the results of observations at this station are satisfac-
tory.

Since the reestablishment of the station gage heights have been
furnished by the Forest Service.
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Disc'har_qe measurements of Roaring Fork at Glenwood Springs, Colo., in 1910.

: Areaof | Gage | Dis-
Date. Hydrographer. ‘Width. section. |height. | charge.
Feet. 8q. ft. Feet. | Sec.-ft.
Sept. 21 (ﬁl Russell. .o 150 272 1.92 834
Nov. 20 |..... do........ 149 193 1.30 465
29 | C. L. Chatfield . 158 183 1.30 448
Dec. 30| G.H. Russell. . ... R 115 132 1.02 290

Daily gage hetght, in feet, and discharge, in second-feet, of Roaring Fork at Glenwood
Springs, Colo., for 1910.

September. October. November. December.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height.| charge.| height.| charge.| height.| charge.
L7 690 1.4 485 1.3 430
1.8 760 1.4 485 1.3 430
1.8 760 1.5 550 1.3 430
1.8 760 1.65 655 1.3 430
1.7 690 1.5 550 L1 335
1.7 690 1.4 485 1.25 405
L7 690 1.4 485 1.3 430
1.4 485 15 550 1.3 430
1.4 485 1.5 550 1.3 430
1.4 485 1.5 550 1.3 430
1.4 485 1.45 518 1.5 430
1.4 485 15 550 1.5 430
1.4 485 1.5 550 L5 430
1.4 485 1.4 485 L5 430
1.4 485 1.4 485 1.5 430
1.45 518 |........ 485 | .. ..... 400
1.7 690 |........ 470 feoon. ... 400
1.7 690 |........ 460 [........ 400
L7 « 690 j........ 455 j.......- 400
16 620 f........ 455 |........ 400
L5 550 1.2 380 1. 350
1.7 690 1.45 518 (... ... 350
1.6 620 1.4 485 f. ... 350
1.55 585 1.4 485 |.....-nn 350
L5 550 1.4 485 |-oennnn. 350
1.55 585 1.3 430 | ....... 300
1.5 550 1.4 485 |...o... 300
1.4 485 1.3 430 |........ 300
1.4 485 1.3 430 ... ... 300
1.4 485 1.3 430 .. .. ... 290
1.4 485 foveeii i 290

Nore.—Daily discharge determined from a well- deﬁned discharge rating curve.

20 and Dec. 11 to 31 estimated. Ice present Dec. 11to 3

Discharge Nov. 16 to

Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for 1910. .

Discharge in second-feet.
Run-off |, ccu-
Month, (total In |70

Maximum. | Minimum. | Mean, | 2cre-feet). )
September 21-30. ... ... ol 885 690 767 15,200 [ A.
Qctober..... 760 485 587 36,100 | B.
Novem B (5170 P 494 y B.
RTE 101 T:) U NSUUPSERITN S 383 23,600 | C.

The period.aee oo iei e 104, 000
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CRYSTAL RIVER NEAR MARBLE, COLO.

This station, which is located at the electric railway bridge near
Marble, Colo., was established November 1, 1910. The drainage area
above this station is 66 square miles. '

"The gage is of the hook type, consisting of a wooden rod WRh steel
hook, which slides in ways fastened to the frame of the bridge.
Readings are taken on the rod by means of a stationary iron indicator.

At low stages measurements can be made by wading; a cable and
car will be installed for high-stage measurements.

No measurements were made during 1910.

Daily gage height, in feet, of Crystal River near Marble, Colo., for 1910.
[H. V. Knouse, observer.]

Day Nov Dee Day. Nov. | Dec. Day. Nov. | Dec,
1.9 2.1 1.95 2.0 1.95
1.95 2.05 2.0 2.05 1.95
2.0 2.05 1.95 2.1 1.95
2.05 2.05 1.95 2.0 1.95
2.0 2.05 1.95 2.1 1.95
1.95 2.05 1.95 2.05 2.0
2.05 2.05 1.95 2.056 1.95
2.0 2.05 1.95 1,95 1.95
2.0 2.05 1.95 2.0 1.9
2.0 1.9 1.95 1.95 1.95

........ 1.95

DIVIDE CREEK BASIN.

GENERAL FEATURES.

Divide Creek enters Grand River from the south about 6 miles
below Newcastle, Colo. It is formed by East and West Divide creeks,
which unite a few miles below the mouth of the stream. The run-off
in this basin is derived chiefly from melting snows and from rain.

WEST DIVIDE CREEK AT BEARD'S RANCH, NEAR RAVEN CREEK, COLO.

This station, which is located at Beard’s ranch, 11 miles below the
head gates of the High Line ditch, was established April 28, 1910, and
replaces the station maintained from July 27 to September 20, 1909,
at Hostutler’s ranch, one-fourth mile below the head gates of the
ditch.

The drainage area above this station is 82 square miles.

The gage is a vertical rod fastened to an overhanging tree on the
left bank 100 yards upstream from the ranch house.

The stream bed is composed of small bowlders and gravel and may
shift somewhat. ' )

At low and medium stages discharge measurements are made by
wading at selected sections; at high stages they are made from a foot
log 50 yards upstream from the gage.
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Discharge measurements of West Divide Creek at Beard’s ranch, near Raven, Colo., in 1910.

Area of | Gage | Dis-
Date. Hydrographer. Width. | o ton. height. | charge.
Feet. 8yq. ft. Feet. | Sec.-ft.
Apr. 28 | W. B. Freeman . 67 2.68 225
y 18 ... do....... - 18.5 55 2.00 117
July 7| G.H.Russell.... ..o .o 5 6

Daily gage height, in feet, of West Divide Creek at Beard’s ranch, near Raven, Colo., for

1910

[John W. Beard, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.5 1.9 0.75 0.45 0.0 0.3 0.8 0.8
2.4 1.8 .75 .5 .0 .35 .8 .8
2.25 1.8 .75 .4 .0 .5 .8 .8
2.2 1.6 W7 .35 .6 .55 .9 .7
2.4 1.5 .65 .5 .7 .5 .8 .65
2.3 1.35 .75 .6 .5 .45 .8 .65
2.2 1.2 .7 .6 .45 .45 .8 .7
2.3 1.1 .65 .45 .4 .45 .8 .8
2.5 1.2 .6 .35 .3 .5 .8 .9
2.65 1.25 .55 .2 .3 .5 .8 .85
2.6 1.3 .5 .0 .1 .55 .8 .9
2.55 1.3 .55 .0 .0 .5 .8 .9
2.4 1.3 b .25 .0 .6 .8 .9
2.4 1.25 .5 .6 .0 .6 .8 .95
2.3 1.2 .45 .5 .0 .7 .8 .95
2.2 1.2 .5 .5 .0 .8 .65 .95
2.1 1.15 .45 .4 .0 1.0 .65 .8
2.0 1.1 .45 .3 .0 .9 .65 .8
2.0 1.1 .4 .2 .25 .9 W7 .8
1.95 1.05 .45 .0 .45 .85 .7 .8
1.9 1.0 .4 .0 .4 .8 .7 .8
1.8 .95 .35 .0 .5 .8 .65 .8
1.8 .9 .3 .0 .5 .8 .7 .8
1.7 .85 .25 .0 .45 .75 W7 .8
1.7 .85 Bt .0 .4 .8 .75 .8
1.6 .85 .0 .0 .3 .75 .8 .8
1.55 .8 .0 .0 .3 .8 .8 .8
1.6 .85 .0 .0 .35 .8 .75 .8
1.7 .85 .0 .0 .3 .8 .8 .8
1.9 85 .15 .0 .3 .8 .8 .75
1.95 |._...... .55 .0 TS [eeeao .75

NoTE.—Gage heights Dec. 11-16 affected by ice.
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Daily discharge, in second-feet, of West Divide Creek at Beard’s ranch, near Raven, Colo.,

Jor 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. Dec
194 103 7.5 2.5 0 1.0 9 9
178 89 7.5 3 0 15 9 9
154 89 7.5 2 0 3 9 9
147 65 6 15 4 3.5 13 6
178 54 5 3 6 3 9 5
162 40 7.5 4 3 2.5 9 5
147 29 6 4 2.5 2.5 9 6
162 22 5 2.5 2 2.5 9 9
194 29 4 1.5 1 3 9 .13
218 32 3.5 .5 1 3 9 11
210 36 3 0 .2 3.5 9 10
202 36 3.5 0 0 3 9 10
178 36 3 .8 0 4 9 10
178 32 3 4 0 4 9 10
162 29 2.5 3 0 6 9 10
147 29 3 3 0 9 5 10
132 25 2.5 2 0 17 5 9
117 22 2.5 1 0 13 5 9
117 22 2 .5 .8 13 6 9
110 20 2.5 0 3 11 6 9
103 17 2 0 2 9 6 9

89 15 1.5 0 3 9 5 9
89 13 1 0 3 9 6 9
77 11 .8 0 2.5 7.5 6 9
77 11 .2 0 2 9 6.5 9
65 11 0 0 1 7.5 9 9
60 9 0 0 1 9 9 9
65 11 0 0 1.5 9 7.5 9
77 11 0 0 1 9 9 9
103 1t .4 0 1 -9 9 7.5
110 [........ 3.5 0 feewemnn. 75 [eaeennnn 7.5

Note.—Daily discharge determined from a discharge rating curve falrly well defined. Disch'a.rge Dec.

11-16 estimated.

Monthly discharge of West Divide Creek at Beard's ranch, near Raven, Colo., for 1910,

Discharge in second-feet. N
Run-off Accue
Month. N (total in racy

Maximum, | Minimum. | Mean. | 3crefeet).
............................................... 218 60 136 8,360 | A,
................................. 103 9 32.0 1,900 | B.
............................... 1.5 0 3.1 191} B.
........................... 4 0 1.25 771 C.
........................... 6 0 1.38 821 C.
........................... 17 1 6. 56 403 | B.
........................... 13 5 7.97 474 | B.
......................................... 13 5 8.84 544 | B.

.................................................................... 12,000

WEST DIVIDE CREEK AT RAVEN, COLO.

This station, which is located at Ewer’s ranch, at Raven, 18 miles
southeast of Rifle and 15 miles southwest of Newcastle, was estab-
lished September 20, 1910, replacing the station established three-
quarter mile above on July 27, 1909.

The drainage area above this station is 136 square miles.
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No determined relation exists between

COLORADO RIVER BASIN.
Discharge measurements of West Divide Creek at Raven, Colo., in 1910.
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ny effect of ice.

As at the old location discharge measurements are made by wading.
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Daily discharge, in second-feet, of West Divide Creck at Raven, Colo., for 1910.

Day. | Jan. | Feb. [ Mar. | Apr. | May. | June.| July. || Day. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.
1....| 85| 5.0} 5.0 €8] 186 [ 61 2.5 || 16.. 501 5.0 40 92| 14| 85 1.0
2....| 85| 5.0] 50 €81 170 [ 50 L8 (1 17... 50| 5.0 127} 14} 85 1.0
3....] 85] 50| 50 68 [ 170 | 50 2.5 || 18.. 50| 5.0| 50| 155} 114} 6.8 1.0
4....| 85] 501 5.0 451 170 | 40 2.5 || 19.. 5.0 5.0 50{ 18| 92| 3.8 .8
5....0 6.8 50| 5.0 74| 170 | 25 3.8 20.. 5.0 5.0 451 20f 92| 2.5 .8
6....] 6.8] 50|11 74| 170 | 18 3.8 2L.. 50 5.0 451 20| 92| 2.5 .6
7....] 6.8| 50|11 74 | 140 | 13 3.8 || 22.. 5.0] 5.0 451 155 741 2.5 .6
8... 6.8| 50| 8.5 74| 140 8.5 2.5 23.. 5.0 5.0 45| 186 321 2.5 .6
9....] 6.8 50|11 74| 170 ( 5.0 3.8 24| 50| 5.0 56} 302| 32[ 2.5 .4
10....| 6.8 50|11 92| 240 13 3.8 || 25.. 50| 5.0{ 56( 302{ 32| 18 .4
1....| 50| 5.0/ 13 92| 240 | 5.0 2.5 || 26.. 50| 5.0f 56| 302f 50 1.8 .3
12.. 50| 50|11 92| 240 | 3.8 2.5 | 27.. 50| 5.0} 56{ 302 40| 3.8 .3
13....| 5.0| 5.0]40 92| 170 | 8.5 1.8 28.. 5.0| 5.0} 56| 302 40| 2.5 .6
.. 5.0 5.0{40 92| 170 | 8.5 1.8 29.. 5.0 ...... 561 344 401 5.0 .6
15.. 5.0 5.0 40 92| 140 | 5.0 1.8 80....] 5.0...... 56 | 260 741 50 .6

31. 5.0 (...... 56 |...... 68 1...._. .6

NorE.—Daily discharge determined from a well-defined dJscharge rating curve. Estimates subsequent
to July not available, as the new section has not been rated.

Monthly discharge of West Divide Creek at Raven, Colo., for 1910.

. . oot
Discharge in second-feet. Run.off .
Month. (o b
Maximum. | Minimum. | Mean, | 2ere-feet).
5.0 5.80 357 | B.
5.0 5.00 278 | B.
5.0 33.4 2,050 | A.
4 157 9,340 | A.
32 122 7,500 | A.
18] 125 744 | A,
3 1.66 102 | B.
---------------------- 20, 400

MAMM CREEK BASIN.
WEST MAMM CREEK NEAR RIFLE, COLO.

Mamm Creek, which enters Grand River from the south about
4 miles upstream from Rifle, Colo., is formed by the junction of
West Mamm, East Mamm, and Middle Mamm creeks, all of which
rise on the north side of Battlement Mesa.

The flow of this stream is supplied by melting snow in the spring
and by rains. Its channel is usually dry or nearly so during the late
summer and fall.

The gaging station was established July 26,1909, and discontinued
September 19, 1910. It was located just south of J. T. Selby’s
ranch house, 9 miles south of Rifle, Colo., about half a mile above
the mouth of Quakenasp Gulch Creek, a,nd three-fourths of a mile
above the dam site of a proposed irrigation reservoir.

One ditch of less than 10 second-feet capacity diverts water above
the station. The waste water from this ditch is returned to the
creek a few feet above the staff gage.

From November 16, 1909 to March 6, 1910, a 24-inch trapezoidal
sharp-edge weir, with end contractions, was used to measure the
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flow of the stream. This weir is located about 50 feet downstream
from the gage. Current-meter measurements were made at several
sections in the vicinity of gage.

Ice exists to some extent for an extended period during the winter
season. Conditions at this station are not conducive to the most
accurate results, especially during the higher stages, when gage
heights show great fluctuations and measurements are difficult to
make.

Discharge measurements of West Mamm Creek near Rifle, Colo., in 1910.

s Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height. | charge.

Feet. Sq.ft. Feet. Sec;ﬂ.
.9

Mar. 15 | Freeman and Vickery... ... . ... . iiiiiiiiiiiiaaa.. 7 1.9 0.60
Apr. 29 | W. B, Freeman. ... ... ittt 6 2.3 .82 7.6
ay 19|..... L LT 2 . .3 .70 .4
July 7| G.H.Russell.......o... e e a1.0
Sept. 3|..... Q0. e c e, 1.4 .6 .40 .5
191..... 1 1.15 31 ®) .53
a Discharge estimated. b Gage out of water. N

Daily gage height, in feet, and discharge, in second-feet, of West Mamm Creek near Riﬂe,
Colo., for 1910.

[J. T. Selby, observer.]

January. February. March. April. May.
Day.

Gage Dis- Gage Dis- Gage Dis- Gage | Dis- Gage Dis-

height. | charge.| height. | charge. | height. | charge. | height. | charge. | height.| charge.
0.67 3.6 0.21 0.6 0.21 0.6 0.4 0.5 0.5 1.1
.33 1.3 .21 .6 .21 .6 .4 .5 .5 1.0
.21 .6 .21 .6 .21 .6 .4 .5 .6 2.0
.21 .6 .21 .6 .21 .6 .4 .5 .8 5.5
.21 | .6 .2 .6 .21 .6 .4 .5 .8 5.0
.21 .6 .21 .6 .25 .8 .4 .5 .8 4.7
.21 .6 .21 .6 .5 1.4 .4 .5 .8 4.3
.21 .6 .21 .6 .6 2.9 .5 1.4 .9 6.2
.21 .6 .21 .6 7 4.8 4 .5 .9 5.8
.21 .6 .21 .6 W7 4.8 .4 .5 T 1.8
.21 .6 .21 .6 .6 2.9 .4 .5 .8 3.2
.21 .6 .21 .6 .6 2.9 .4 .5 1.0 7.0
.21 .6 .21 .6 .6 2.9 .4 .5 1.2 11
.21 .6 .21 .6 .6 2.9 .4 .5 1.0 5.8
.21 .6 .21 .6 7 4.8 .6 2.9 .8 1.7
.21 .6 .21 .6 .8 7.1 .6 2.9 {iniannn 1.0
.21 .6 .21 .6 .8 7.1 .4 1S5 ) FPNRN .8
.21 .6 .21 .6 .8 7.1 .6 2.9 |oenann .6
.21 .6 .21 .6 -9 9.5 1.0 12 7 .4
.21 .6 .21 .6 .9 9.5 .4 .5
.21 .6 .21 .6 .9 9.5 .4 .5
.21 .6 .21 .6 .9 9.5 .4 .5
.21 .6 .21 .6 .8 7.1 .4 .5
.21 .6 .21 .6 .8 7.1 .5 1.4
.21 .6 21 .6 .5 1.4 .5 1.4
.21 .6 .21 .6 .5 1.4 W7 4.8 1.
.21 .6 .21 .6 .5 1.4 .7 4.8 |.
.21 .6 .21 .6 .5 I N 11.4 .
.25 .8 .4 .5 1.35 18 |
.25 .8 .5 1.4 9 9.5 |.
.25 .8 .6 b I R

NoTe.—Gage heights Jan. 1 to Mar. 6 represent heads on the weir. Regulation rod gagﬁ used Mar. 7 to
May 19. Gage not read after May 19. Daily discharge Jan 1-Mar. 6 computed from the weir formula

- Q=3.33LHE. (See Water-Supply Paper200,p.162.) Discharge Mar. 7to Apr. 29obtained from gage heights
and a curve which jsfairly well defined. Indirect method for shifting channel was used Apr. 30 to May 19.
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Monthly discharge of West Mamm Creek near Rifle, Colo., for 1910.

Discharge in second-feet. Runoft |, .
Month. (total in r;}cy
Maximum. | Minimum. | Mean. acre-feet). -

3.6 0.6 0.74 45 | A
.6 .6 .60 33 | A
9.5 .5 3.81 234 | B
18 .5 2,75 164 | B
11 .4 3.63 133 | C.

GUNNISON RIVER BASIN.

GENERAL FEATURES.

Gunnison River is formed in Gunnison County, Colo., by East and
Taylor rivers, two streams that rise among the snow-covered peaks
and on the slopes of the Continental Divide in the northeastern part
of the county, descend through narrow mountain valleys, and unite
about 12 miles above Gunnison. From the junction of these rivers
the Gunnison flows west and southwest to the point where it enters
. Grand River at Grand Junction, in the central part of Mesa County;
Colo.

The upper course of the river lies through a broad, mountainous
valley, but near the mouth of Lake Fork the valley narrows and the
river enters Black Canyon of the Gunnison, through which it winds
in a tortuous course for 56 miles between granite walls that rise pre-
cipitously 3,000 feet above the water’s edge. A short distance below
the mouth of North Fork, the largest tributary of the river, the canyon
walls break abruptly, and the stream enters a broad and fertile valley.
Below Delta the river enters another canyon, with walls averaging
800 feet in height, and this continues irregularly to Grand Junction,
only a few tracts of narrow bottom land lying between the channel
and the canyon walls.

The soil of the lower valleys is chiefly adobe, and the higher mesas
contain much gravel and sand. Groves of quaking aspen interspersed
with large, open grazing plots cover broad areas of this plateau region.
On the top of the Grand Mesa are forests of pine and aspen, and along
the foothills grow pifion and cedar. In the valleys chico and sage-~
brush form the principal vegetation, except along the streams, which
are bordered in places by cottonwood, willow, and undergrowth.

The chief tributaries of the Gunnison are Ohio, Tomichi, Lake Fork,
and Cimarron creeks, and Smith, North Fork, and Uncompahgre
rivers, North Fork being the largest. All the tillable lands of the
North Fork and its tributaries have been brought under cultivation,
and irrigation is practiced to such an extent that the entire flow is
needed for existing systems. Ohio, Tomichi, Lake Fork, and Cimar-
ron creeks are perennial streams, but almost their entire volume is



COLORADO RIVER BASIN. 143

diverted for irrigation during the growing season, so that very little
water reaches the Gunnison except at times of heavy storms or during
spring floods.

Precipitation records for the Gunnison are meager. Those which
exist show a range from 9 inches in the plateau region to about 25
inches in the mountains.

. The run-off of the Gunnison drainage basin is conserved to a large
extent by four national forests, which have a total area of about 5,700
square miles, of which approximately 3,800 square miles are located
within the basin. About 65 per cent of this area is in standing tim-
ber, the remainder being classified as sagebrush, barren, and burned.
Investigation of the headwaters of East River and other tributaries
in Gunnison County several years ago discovered that many of the
hills had been almost entirely denuded of their timber, a discovery
to which may be attributed the setting aside of the areas as forests.

Along Gunnison River proper above the mouth of Lake Fork a
number of ditches divert water for meadow irrigation, and irrigation
is extensively practiced in the vicinity of Delta. The largest irrigated
area in the Gunnison drainage basin is the Uncompahgre Valley. (See
p- 150.)

The country is not adapted for large reservoirs, the meadows hav-
ing so much fall and the valleys being so narrow that construction
would be expensive in proportion to reservoir capacity. However, a
large number of small reservoirs exist on the Gunnison and its trib-
utaries, which can be advantageously utilized for power. '

Power plants at present in operation in this basin develop about
2,200 horsepower, and there are many sites unutilized. The fall
along some of the streams is heavy, ranging from 50 to 150 feet to the
mile. Along the Uncompahgre, from its source to the 8,000-foot
contour, the fall is almost 300 feet to the mile. At the present time
the waters in this basin are being used for domestic purposes, irriga-
tion, and power. By utilizing all the available storage it would
theoretically be possible to develop about 200,000 horsepower.
Along the South canal of the United States Reclamation Service,
which receives the water from the Gunnison tunnel and carries it
into Uncompahgre River, a series of drops will make possible the,
development of 5,000 to 10,000 horsepower.

Since 1903 the wettest year was 1909 and the driest 1904. By
comparison with other drainage basins adjacent to the Gunnison,
however, it is evident that 1902 was a drier year than 1904.

TAYLOR RIVER AT ALMONT, COLO.

This station, which is located at the wagon bridge at Almont, 100
yards above the confluence of Taylor and East rivers, in sec. 22,
T. 51 N., R. 1 E., New Mexico principal meridian, was established
July 27, 1910, by the United States Reclamation Service.



144 SURFACE WATER SUPPLY, 1910, PART IX.

The gage is a vertical rod spiked to the downstream’ side of the
center pier.

Discharge measurements are made from downstream side of the
bridge.

A station was maintained on Taylor River 14 miles above Almont
from April 17 to November 24, 1905.

Discharge measurements of Taylor River at Almont, Colo., in 1910.

Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height. |charge.
Feet. Sgq. ft. Feet. | Sec.-ft.
July 27 1 E.H. SwWebta. oo oo i 58 116 1.90 195
Sept. 29 |..... L 1 TN 62 110 1.78 150

Daily gage height, in feet, and discharge, in second-feet, of Taylor River at Almont, Colo.,
Jor 1910.

[J. K. MeClanahan, observer.]

November. December. November. December.
Day. Day.
Gage Dis- Gage Dis- G Dis- Gage Dis-
height. |charge. | height. | charge. height. [ charge. | height. charge.
Feet. | Sec.ft.| Feet. | Sec.fi. Feet. | Secft.| Feet, | Sec.ft.

1.75 140 1.6 100 1.65 112 1.6 100
1.75 140 1.6 100 1.65 112 1.6 100
1.75 140 1.6 100 1.65 112 1.6 100
1.75 140 1.6 100 1.6 100 1.6 100
1.75 140 1.6 100 1.6 100 1.7 125
[ 1.75 140 1.6 100 || 20, oeeii 1.6 100 1.7 125
Teoeananns. 1.75 140 1.6 100 || 22..c.aoalLL 1.7 125 1.7 125
b T, 1.75 140 1.6 100 | 23. ... ....... 1.7 125 1.7 125
| . 1.75 140 1.7 125 || 24.. ... 1.7 125 1.7 125
(1 TR 1.75 140 1.7 125 |1 26, L.l 1.7 125 1.7 125
) 1.75 140 1.7 12540 26 .o loo. 1.7 125 1.7 125
1200000 1.7 125 1.7 125 || 27 ceeeiaiias 1.7 125 1.7 125
) T 1.7 125 1.7 125 || 28 e 1.7 125 1.7 125
4. ... 1.7 125 1.6 100 || 29, ceeeioaoL. 1.65 112 1.6 100
B 1.7 125 1.6 100 |[ 30 cceaiaints 1.65 112 1.6 100
[} [N PRPURPR P - 1.6 100

Note.—These discharges are obtained from a well-defined eurve that is based on 1910 and 1911 dis-
charge measurements. No notes in regard to ice.

Monthly discharge of Taylor River at Almont, Colo., for 1910.

Discharge in second-feet.

Run-off Aceu
Montl. (total in racy'
Maximum. | Minimum.| Mean. | 2cre-feet).

November. .
December ..

140 100 126 7,500
125 100 1 6,820

4

GUNNISON RIVER NEAR GUNNISON, COLO.

This station, which is located at the county bridge 2 miles below
Gunnison and about 14 miles above the mouth of Tomichi Creek,
was established November 25, 1910.

A chain gage is fastened to the upstream side of the bridge.
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Discharge -measurements at normal stages are made by wading
above the bridge; high-stage measurements are made from the
upstream side of the bridge, which makes an angle with the current.

Water is diverted at points both above and below the station.

The gage heights are furnished through the courtesy of Mrs. C. W.
Chinery.

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

Nov. 21, 1910: Width 124 feet, area 204 square feet; discharge 219 second-feet.

Daily gage height, in feet, of Gunnison River near Gunnison, Colo., for 1910.

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.

....................................... 0.

BRI NINMWw et ;tn

AT =~IS S Rntd o

GUNNISON RIVER AT RIVER PORTAL, COLO.!

This station, which is located about 300 feet above the portal of
the Gunnison tunnel, about 21 miles northeast of Montrose, about 8
miles below the mouth of Crystal Creek, and above North Fork and
Uncompahgre River, was established April 7, 1905, replacing the
station at Cimarron, about 12 miles above.

A number of small ditches divert water for meadow irrigation above
the station. The largest diversion along the river, and also in Colo-
rado, is the recently completed Gunnison tunnel, with a capacity of
about 1,300 second-feet, which diverts the water from the Gunnison
into the Uncompahgre Valley.?

The original staff gage, which was bolted to the cliff on the right
bank of the river, was dislodged by driftwood on June 4, 1909.
Prior to this date no change occurred in the location or datum of
this gage. From June 5 to 19 an old high-water gage, about 100
feet upstream on the left bank, was read. The datum of this gage
is 10.08 feet lower than that of the original gage. The readings were
reduced to the original datum. This auxiliary gage could not be
used after June 19, as the water surface had fallen too low. On

1 This station was referred to in previous reports as ““at east portal of Gunnison tunnel.”
2 The Gunnison tunnel and Uncompahgre project are described in the reports of the United States
Reclamation Service.

43924° —wgsp 289—12——10
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August 9, 1909, a new stafl gage was installed at the same location
and datum as the original gage. This gage was broken off by ice
November 20, 1909, and reestablished at same location and datum
March 16, 1910.

Discharge measurements were made from a cable a few feet down-
stream from the original gage site.

Ice covers the river about four months each year, attaining a
thickness of 1 to 2 feet. No winter records of discharge have been
obtained.

" This station is maihtained under the supervision of the United
States Reclamation Service. Computations of discharge have been
made by engineers of the United States Geological Survey.

Discharge measurements of Gunnison River at River Portal, Colo., in 1910.

Areaof | Gage | Dis-
Date. Hydrographer. Width. | section. |height. | charge.
Feel. Sq. ft. Feet. | Sec.ft.
Apr. 25 | Swettand Moser.............oiioiiiiiiiiiiiinaaan - 200 1,510 | 10.55 5,900
June 4|..... do........ . 210 1 840 | 12.40 9,320
July 8 | Moser and Bry 149 744 6.40 1,100
Aug. 11 | Moser and Bunter. R 148 710 6.30 1,050
Oct. & | E.H. Swett. ..o e i 147 568 5.32
Daily gage height, in feet, of Gunnison River at River Portal, Colo., for 1910.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept Oct Nov.
7.3 11.1 12.85 7.8 6.8 5.7 5.35 5.4
7.6 10.75 | 12.65 7.7 6.6 5.7 5.35 5.4
7.5 10.4 12.85 7.6 6.5 5.7 5. 45 5.46
7.5 10.15| 12.4 7.6 6.35 6.0 5.4 5. 55
7.2 10.3 12.15 7.6 6.6 6.1 5.35 5.7
7.5 10. 2 11.6 7.55 6.9 6. 05 5.3 5. 55
7.5 10.05 | 11.45 7.4 6.65 5.9 5.3 5. 45
7.7 | 100 | 1.2 7.25| 6.4 5.7 5.25 5.4
7.8 ... 10.85 7.1 6.3 5.55 5.2 5.35
8.1 11.55 | 10.5 6.95 6.35 5.5 5.2 5.4
8.5 12.1 10.35 6.8 6. 25 5.4 5.2 5.4
8.7 12. 4 10.35 6.75 6.7 5.4 5.2
8.7 11.95| 10.35 6.6 7.0 5. b5 5.2
8.6 11.951 10.25 6.6 6.75 5.7 5.2
8.251 11.7 9.9 6.5 6.6 5.7 5.3
7.0 7.9 10.95 9.95 6.5 6.4 5.6 5.4
7.2 8.0 10. 45 9.65 6. 55 6.3 5.6 5.9
7.4 8.1 10.15 9.3 6. 55 6.2 56 6.1
7.9 8.45| 10.0 9. 25 6. 55 6.1 5.6 5.9
8.2 9.05| 10.0 9.25 6.6 6.1 5.6 5.9
817 9.5 10.05 9.1 6. 4 6.1 5.6 5.6
8.9 9.2 9.85 9.0 6.35 6. 05 5.7 5. 45
9.4 9.15 9. 55 8.75 6.3 6.0 5.6 5.6
92 9 55 9.3 8.6 6.2 6.0 5.5 5.6
8.9 10.35 9.45 8.35 6.1 5.9 5.45 56
8.7 110 9,65 8.15 6.0 5. 85 5. 45 5.6
8.2 11.25( 10.0 8.2 5. 95 5.7 5.45 5.6
7.9 11.8 10.7 8.1 6.2 5.7 5.4 5.5
7.7 12.0 12.0 8.1 6.2 5. 85 5.4 5.4
7.2 11.8 12.6 7.95 6.4 5.8 5.4 5.4
7.2 |oeeao... 129 f.o el 5.7 |eeeennns 5.4
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Daily discharge, in second-feet, of Gunnison River at River Portal, Colo., for 1910.

Day. Mar. | Apr. | May. | June. | July Aug. | Sept: | Oct. | Nov.
1,820 | 6,840 | 9,900 | 2,300 | 1,400 710 560 580
2,100 | 6,240 | 9,550 | 2,200 | 1,260 710 560 580
2,010 | 5,660 | 9,900 | 2,100 | 1,180 710 600 600
2,010 [ 5,270 | 9,110 | 2,100 | 1,080 865 580 642
1,740 | 5, 8,670 | 2,100 | 1,260 925 560 710
2,010 | 5,340 7,710 | 2,060 ] 1,480 895 540
2,010 | 5,120 | 7,450 | 1,920 | 1,290 810 540

200 | 5,040 | 7,010 | 1,780 | 1,120 710 522
300 | 6,330 | 6,400 | 1,650 | 1,050 642 505
620 | 7,620 5,820 | 1,520 1,080 620 505
070 | 8,580 | 5580 | 1,400 | 1,020 580 505
300 | 9,110 5,580 | 1,370 %, 330 580 505
300 8,320 5,58 [ 1,20 1, 642 505
180 | 8,320 | 5,420 1,260 | 1,370 710 505
780 | 7, 4,800 | 1,180 1, 710 540
410 | 6,580 | 4,960 | 1,180 ] 1,120 665 580
520 | 5,740 | 4,530 | 1,220 1,050 665 810
620 | 5,270 | 4,050 | 1,220 985 665 925
010 | 5,040 | 3,980 | 1,220 925 665 810
3,730 | 5,040 | 3,980 | 1,260 925 665 810
4,320 | 5,120 | 3,790 | 1,120 925 665 665
3,9201 4,820 | 3,660 | 1,080 895 710 600
3,860 | 4,390 | 3,360 | 1,050 865 665 665
4,390 | 4,050 | 3,180 085 865 620 665
4,250 | 2,900 925 810 600 665
6,660 | 4,530 [ 2,680 865 785 600 665
7,100 | 5,040 | 2,730 838 710 600 665 |-
8,060 | 6,150 [ 2,620 985 710 580 620 |-
8,410 | 8,410 | 2,620 785 580 580 |-
8,060 | 9,460 | 2,460 | 1,120 760 580 580 |.
........ 9,980 |........| 1, 710 |........| 580

Note.—Daily discharge determined from a curve fairly well defined throughou‘m

Monthly discharge of Gunnison River at River Portal, Colo., for 1910.

Discharge in second-feet.
Run-off |, 0,
Month. (total in
: . s acre-feet.) racy.
N Maximum, | Minimum, | Mean. .
March16-31. ...l 4,180 1, 560 2,680 85,100 | B.
APTib i, 8,410 1,740 3,700 3 B.
B - e e e e e e 9,980 4,050 6,290 387,000 | B.
JUNC. e 9,900 2,460 5,340 318,000 | B.
JULY . o oo 2,300 838 1,400 86,100 | B.
August, ..ol 1,560 710 1,050 64,600 | B.
September...... ... i, 925 580 678 40,300 | B.
October. .. ... .. i 925 505 610 37,500 | B.
November1-11... .. ... il 710 560 605 13,200 | B.
The period. . ... e 1,250,000

EAST RIVER AT ALMONT, COLO.

This station, which is located at the wagon pridge 200 feet above
the mouth of the river at Almont, in sec. 22, T. 51 N, R. 1 E., New
Mexico principal meridian, was established July 27, 1910, by the
United States Reclamation Service.

The gage is a vertical rod spiked to the downstream side of the cen-
ter pier. )

Discharge measurements are made from the bridge.
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From April 8 to October 8, 1905, a station was maintained at the
same point as the present station, but the results at the two stations
are not comparable, as the datums of the two gages were not the
same. :

Discharge measurements of East River at Almont, Colo., in 1910.

Dis-
charge.

Area of | Gage

Date. Hydrographer. Width. section. | height.

Feet. | Sq.ft. Feet. | Sec.-ft.
July 27 | E.H. Swebt. oo . ooo i 72 87 1.20 153
Sept. 29 |..... 1 50 64 .90 87
Nov. 24 | G.H.Russell. ... il 50 46 .90 93

Daily gage height, in feet, of East River at Almont, Colo., for 1910.

[J. K. McClanahan, observer.]

Day. Nov.| Dec. Day. Nov.| Dec. Day. Nov. | Dec.

00 GO~I ~I=1 = ~ymd~d m1
NN N0 00

SN0 m o®Xomw

CEMENT CREEK NEAR CRESTED BUTTE, COLO.

This station, which is located 200 feet south of R. Ahrne’s ranch
house, 1} miles above the mouth of the creek, 1} miles northeast
of Glaciers Landing, a flag station on the Colorado & Southern
Railway, and about 7 miles southeast of Crested Butte, the nearest
post office, was established November 23, 1910. The station is
8,200 feet above sea level.

The gage is a vertical rod nailed to an 8-inch pine tree on the
right bank.

Discharge measurements are made by wading at various sections,
except at extreme high water, when they may be made from a foot
bridge a short.distance above the gage.

Inflow from a warm spring a short distance above the station
tends to keep the channel open. Opportunity is thus afforded for
accurate determination of winter run-off. )

Gage heights are furnished by the Forest Service.

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

November 23, 1910: Width, 19.5 feet; area, 20 square feet; gage height, 0.36 feet;
discharge, 17 second-feet.

The following gage heights have been observed:
November 23, 0.4, November 24-26, 0.3, November 27, 0.4, December 1-31, 0.3.
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TOMICHI CREEK NEAR GUNNISON, COLO.

This station, which is located at a highway bridge about 1} miles
south of Gunnison and about 1 miles above the mouth of the creek,
was established November 25, 1910.

A vertical rod gage is spiked to the downstream end of the left
abutment of the bridge.

Discharge measurements at high stages are made from the bridge,
which makes an angle with the current; at normal stages measure-
ment$ are made by wading at various sections.

The stream bed is composed of small rocks and gravel and may
shift somewhat.

Gage heights are furnished by the Forest Service.

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

November 25, 1910: Width, 34 feet, area, 92 square feet; gage helght 0.63 feet;
discharge, 106 second-feet. B

Daily gage height,»in feet, of Tomichi Creek near Gunnison, Colo., for 1910

[B. A. Hartman, observer.}

Day. Nov. Dec. Day. Nov. Dec. Day. -| Nov. [ Dec.

QUARTZ CREEK AT PITKIN, COLO.

This station, which is located at the second wagon bridge crossing
the creek on the road from Pitkin to Gunnison, near the Colorado &
Southern Railway tracks, was established December 12, 1910.

No water is diverted above this station and no tributaries enter
below.

The gate is a Vertlcal rod fastened to an abutment of the bridge.

Measurements can be made by wading at low stages and from
the bridge at high stages.

No discharge measurements were made durlng 1910.

Gage heights are furnished by the Forest Service.

Daily gage height, in feet, of Quartz Creek at Pitkin, Colo., for 1910.

December 12... ... .. ... ... ..... 0.58  December 18.. ... ... ....... 0.58
18 .. .58 \ 19 e e .55
Moo 60 20 e 55
15 60 2 DU 55
16 58 99 55
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UNCOMPAHGRE RIVER BASIN.

GENERAL FEATURES.

Uncompahgre River, the principal tributary of the Gunnison from
the south, rises among the snowy- peaks of the highly serrated
Uncompahgre Mountains and flows a little west of north to its junc-
tion with the Gunnison at Delta. The basin embraces a mountainous
plateau and valley area of 1,130 square miles, oblong in shape, the
width increasing slightly at the lower end. The mountain area
occupies only a small part of the basin but contributes the perennial
waters of the stream. The plateau area is greatest in extent and
borders the valley on both sides, the larger Uncompahgre Plateau
lying to the southwest. Escarpments are conspicuous features of
this plateau. The relief features are terraced mesas flanked by
buttes and ridges and trenched by deep, narrow canyons.

Uncompahgre Valley proper begins at a point near Eldredge siding,
on the Denver & Rio Grande Railroad. In addltion to the lands
being irrigated by large private ditches, this valley contains about
150,000 acres, which are being reclaimed under the Uncompahgre
project of the United States Reclamation Service. The greater part
of the water for thigland is diverted from Gunnison River by means
of the Gunnison tunnel, which has a capacity of 1,300 second-feet.
The construction of the tunnel was begun in January, 1905, and the
actual opening through the tunnel was completed July 6, 1909. The
present water rights consume the normal flow of Uncompahgre River,
and the Uncompahgre Valley project will divert all the available
water from Gunnison River during normal stages.

UNCOMPAHGRE RIVER AT AND NEAR FORT CRAWFORD.

A gaging station was established on Uncompahgre River at a high-
way bridge about half a mile west of Fort Crawford, in sec. 36, T. 48 N_,
R. 9 W., October 2, 1907, and discontinued October 31, 1910. On
July 2, 1910, a station was established 2 miles below Fort Crawford
on the north line of sec. 23, T. 48 N., R. 9 W., New Mexico principal
meridian. The upper station was established to replace the station
near Colona, which was maintained from August 10, 1903, to May 31,
1906.

The upper station is located just below the mouth of Horsefly
Creek. A number of large irrigation ditches divert water above the
station and existing power plants generate about 1,800 horsepower.

The rod gage which was established October 2, 1907, was washed
out June 21, 1908. A temporary chain gage, the zero of which was
placed 1.95 feet below the zero of the rod gage, was installed July 7,
1908. On July 23, 1908, a permanent rod gage was installed, the zero
of which corresponded to 0.70 feet on the first rod gage and 2.65 feet
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on the chain gage. During 1909 the chain gage established July 7,
1908, was read. In the early part of 1910 a new rod gage was estab-
lished with a datum 3.20 feet lower than that of the chain gage. The
readings for 1909 were reduced to this datum.

Thick ice forms along the edges of the river during the winter
months. The channel remains open at the station, but the relation
between gage height and discharge is at times affected by slush ice.
The channel scours during high stages and silts during periods of low
water.

The records derived from the observations at the upper station are
rather poor.

At the lower station the gage is a vertical rod fastened to the
upstream side of the single-span wooden highway bridge.

Discharge measurements are made from the bridge.

The record derived from the observations at the lower station is
very good, as the stream bed at this point is permanent and sufficient
measurements were made to enable the construction of a-well-defined
curve for the period from July 11 to October 31.

As the amount of water diverted daily between the upper and the
lower stations during the period July 11 to October 31 is known, the
discharge at the upper station for this period can probably be more
accurately determined by adding the amount diverted to the flow at
the lower station.

The following tables give the data for the upper and the lower
stations, the diversions between, and the flow at the upper station as
computed from the lower station flow plus diversions above.

Both stations have been maintained under the supervision of the
United States Reclamation Service.

Discharge measurements of Uncompahgre River at Fort Crawford, Colo., in 1910.

[ Upper station.]

Areaof | Gage ' Dis-
Date. Hydrographer. Width.| o vion. height. | charge.
Feet. Sq. ft. Feet. | Secft.
Apr. 23 | E.H. 8wetto. oo o 61 95 1.98 480
ay 5|..... 6 T . 62 115 2.30 521
17 |..... (3 L 60 16| 2.00 42
June 2 |..... (6 1 TR 62 202} 2.85} a1,240
16 i R. H. Bolster. . 62 156 2.80 901
27 | E. H. Swett.. .. 60 116 2.65 504
Jaiy 1. d 62 82| 2.17 311
19 61 84 2.08 289

a A coefficient of 0.80 used to reduce from surface to mean velocity.
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Daily gage height, in feet, of Uncompahgre River at Fort Crawford, Colo., for 1910.

[Upper station.]

Day.| Apr. |May. |June.|July.| Aug.|Sept.| Oct. | Day. | Apr. |May.|June.| July.| Aug. | Sept.| Oct.
2.45 125524 | 21 2.7 {19 f255]23 2.6
25625 |24 ] 20 2.5 1205]26 |225] 255
2.45 2.5 | 2.55 | 2.2 2.5 120 |26 |225| 245
2.4 |2.45)|2.55| 2.2 2.9512.05]125 |22 2.45
2.4 | 2.75]245] 2.15 295225126 |2.25| 2.4
2.5 128 2.4 2.2 3.0 225122 |23 2.35
2.55 2.5 | 2.4 2.1 2.9 12.35[21 [24 | 24
2.5 |25 | 2.4 2.2 2.85(2.3 1205}23 2.45
2.4 125523 2.2 2.8 1225120 |23 2.25
2.3 (21 |23 2.2 2.7 122 [245/23 2.05
225126 |23 2.2 2.6 122 {2451225| 2.0
2.05 12,8123 2.2 2.6512.25]2.4 |22 1.95
1.9512.7 23| 2.2 265 2.35]24 |22 L9
195123 {235] 2.2 2.7 |24 |24 |22 1.8
1.9 |23 {23 2.2 2.5 |25 |235)215( L9

...... 2.45| 2.4 |......] 19

Daily discharge, in second-feet, of Uncompahgre River at Fort Crawford, Colo., for 1910.

[Upper station.]

Day.| Apr. | May.|June.} July.| Aug. | Sept.| Oct. ‘ Day. | Apr. | May.|June.| July.| Aug. [Sept. | Oct.

330 | 505 335 315

2251 5651 380 315
225 | 355 | 380 315
210 | 355 [ 355 315

700 | 720 | 540 | 380 | 400| 315| 210
765 | 870 565 400| 400 315 175
.| so0l1,085( 450 450 380 ( 290| 210
| O 11,240 |...... 430 | 400 |...... 210

Note.—These discharges, Apr. 20 to June 30, obtained by indirect method for shifting channels. July 1
to Oct. 31, based on a curve that is fairly well defined.

Monthly discharge of Uncompahgre River at Fort Crawford, Colo., for 1910.

[Upper station.]

Discharge in second-feet. Run-off .
Month. - (total in racy-
Maximum. | Minimum. | Mean. | 8cre:feet).
April 20-30. 800 465 594 13,000 | C.
May..... 1,240 350 622 38,200 | C.
June. . 1,370 450 791 47,100 | D.
July... 480 210 350 21,500 | B.
August.. 660 240 435 26,700 | C.
Septembe: 480 290 366 21,800 | C.
[0 767703 o 505 175 318 19,600 | C.
Theperiod. ... ...t e 188,000
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Discharge measurements of Uncompahgre River near Fort Crawford, Colo., in 1910.

[Lower station.]

. Areaof | Gage | Dis-
Date. Hydrographer. ‘Width. section. | height.| charge.
Sq. ft. Feel. | Sec.-ft.
¢ f95 3.31 2{72
68 2.68 212
80 3.00 270
62 2.58 182
94 3.25 367
68 2.60 201
27 1.60 52 °
52 2.30 149

Daily gage height, in feet, and discharge, in second-feet, of Uncompahgre River near Fort
Crawford, Colo., for 1910.

[Lower station; Frank Dolan, observer.]

July. August. September. October.
Day.
Gage | Dis- Gage Dis- Gage Dis- Gage Dis-

height. | charge. | height. | charge. | height. | charge. | height. | charge.
215 2.45 5
195 2.45 95
175 2.55 95
175 2.85 90
260 |........ 90
360 2.45 88
180 2.35 20
205 2.4 88
225 2.2 90
122 2.2 83
2. 215 2.1 92
3. 360 2.05 90
3. 285 2.3 76
.. 83 2.3 76
1. 88 2.1 80
205 2.55 185 2.1 250
215 2.6 195 2.05 225
195 2.5 175 2.0 180
180 2.4 156 2.0 180
195 2.3 138 2.05 156
185 2.8 235 2.1 122
156 2.6 195 2.3 - 160
147 2.5 175 2.15 200
115 1.6 51 2.2 110
102 2.25 130 2.2 70
120 2.15 115 2.1 51
108 2.05 102 2.1 43

166 2.45 166 2.05

175 2.5 175 2.05

215 2.3 138 2.0

190 2.4 156 |........

Note.—Daily discharge determined’from a well-defined discharge rating curve. Discharge for days of
missing gage heights computed from discharge at upper station less diversions.
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Monthly discharge of Uncompahgre River near Fort Crawford, Colo., for 1910.

[Lower station.]

-feet.
Discharge in second-feet. Run-off Aoon-
Month. 5 (total in racy.
Maximum. | Minimum. | Mean, | 2cre-feet).
July 11-81. e 215 102 160 6,660 | A.
‘August. 360 51 182 11,100 | A.
September 248 95 130 7,740 | B.
OCtOber. L. 250 40 104 6,400 | C.

Daily diversion from the Uncompahgre River between the Fort Crawford station and the
station 2 miles below.

Day. -July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. | Oect.

240 183 180 50 228 204 180

230 183 175 49 248 203 174

229 183 172 50 253 203 170

241 195 170 84 256 204 170

288 201 170 124 260 203 160

- 258 208 173 148 127 216 150
240 203 160 214 90 202 150

222 200 150 228 79 192 150

223 197 160 227 123 203 140

175 206 177 228 250 192 130

232 204 170 212 253 192 125

256 204 170 229 251 192 127

266 204 174 229 184 191 140

257 204 173 229 188 192 100

198 205 170 232 182 192 120

F. 1 230 182 4........ 100

Monthly diversion from Uncompahgre River between the Fort Crawford station and the
station 2 miles below.

Discharge in second-feet.
Run-off
Month. (total m
. Maximum. | Minimum,| Mean, | 8cre-feet).
232 49 167 6,960
288 79 216 13,300
216 183 199 11,800
180 100 156 9,590
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Daily discharge, in second-feet, of Uncompahgre River at Fort Crawford, Colo., for 1910.

[Upper statiorn. Computed from recerd at lower station.]

Day. July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. | Oect.
455 349 275 255 413 312 430
425 349 270 264 443 305 399
404 368 267 245 428 298 350
416 443 260 260 412 299 350
548 400 260 319 398 3056 316
618 374 261 333 362 324 272
420 351 250 370 285 340 310
427 356 238 375 254 307 350
448 319 250 342 174 325 250
297 328 265 330 380 314 200
447 312 260 330 368 300 176
616 306 260 337 353 300 170
551 342 250 395 350 293 180
340 342 249 404 363 294 140
286 313 250 447 320 287 160

420 338 |eaaoaans 143

No1E.—Daily discharge determined by adding diversions between upper and lower stations to flow at
lower station.

Monthly discharge of Uncompahgre River at Fort Crawford, Colo., for 1910.

[Upper station. Computed from record at lower station.]

Discharge in second-feet.
Run-oft A
Month. (total in rg;l
Maximum. | Minimum. | Mean, | 3crefeet).
July 11-81. el 447 245 327 13,600 | A.
August......... o o 618 174 398 24500 | A.
September...... 443 287 328 19,500 | A.
October-..... . ... 430 140 260 16,000 | C.

-

UNCOMPAHGRE RIVER AT MONTROSE, COLO.

This station, which is located at the iron highway bridge just west
of Montrose, one-quarter mile west of the Denver & Rio Grande
Railroad, about 2 miles above Happy Canyon Creek and also above
Cedar and Springs creeks, was established April 22, 1903.

Large irrigation ditches divert water between this station and that
at Fort Crawford. The normal flow of this river is controlled for
irrigation by existing water rights above the diversions, although
opportunities exist for storage and power development. Established
plants generate about 1,800 horsepower.

The staff gage, unchanged in location or datum during the main-
tenance of the station, is 20 feet upstream from the bridge.

. Thick ice forms along the edges of the river in winter, but the
channel usually remains open. The relation between gage height
and discharge is at times affected by slush ice and anchor ice. The
results obtained are good except for the winter periods and at times
of extremely low water. The flow at this point will be affected by
inflow of the South canal of the United States Reclamation Service.
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"The station is maintained under the supervision of the United

States Reclamation Service.

Discharge measurements of Uncompahgre River at Montrose, Colo., in 1910.

: Area of | Gage | Dis-
Date. Hydrographer. Width.| section. |height. | charge. .
Feet. Sq.ft Feet. | Secft.
Apr. 27 | E. H. Swett 50 105 4.35 486
May 7 |----.. do 30 55| 2.88 122
14 .. .. do 41 74 3.69 296
18 |..... do 30 47 2.75 79
June 1|..... do. 78 163 5.30 962
181..... do 31 71 3.50 295
18 | R. H. 47 80 3.50 307
23 | E. H. Swett. 40 65 3.25 221
July 1]..... do 32 46 2.85 122
Aug. 15 |..... do 31 31 2,34 38
24 1., .. do 25 30 2.12 23
Sept. 16 |..... do 34 34 2. 49 49
Daily gage height, in feet, of Uncompahgre River at Mongrose, Colo., for 1910.
[Alfred Reeves, observer.]
Day. | Apr. [ May. | June.| July.| Aug. |Sept.| Oct. [} Day. | Apr. [May.|June.| July.| Aug. [ Sept.| Oct.
1....13.55]3.75 | 5.58[2.556 2.8 {2.65| 2.0516....12.88]3.05 |41 [2.7 12.9412.48] 3.2
2....18.5813.3 |54 (24527527 2.3 17....18.2512.8213.5 [12.85]/2.95[2.48] 3.68
3....18.6512.9 [532]2.6 {28 {275 2.46(18....}13.2 |2.683.65}2.85(2.78]|2.2 3.4
2....]13.2 [2.82]5.45]2.4 1262(3.08( 2.32({19....13.1 |25 {4.15[2.93|2.65|2.25| 3.45
3.1 [4.25]5.2 |2.95]3.45|282| 2.25|20....13.72]| 2.4 |3.65]|2.86)|245[2.42| 3.32
.18.6513.95(5.22 2.9 (3.82(2.79] 2.2 187224 |3.5 |276)2.36|253) 3.4
133 |3.8 |50 [2.92]2.8|2.68] 2.25 [ 3.38]2.45]|3.5 274|250 2.5 3.5
3.4 |13.7815.1 1295129 [2.70} 2.34 3.4 2.2 |3.4 |259]255}]2.45]| 3.45
.13.2813.56815.351{2.8 (2.8 |2.62| 2.36 3.35120 13.221239]1.98]2.35]| 3.35
3.25 | 4.6 [5.32|2.68)2.9 |2.52]| 2.3 3.72120 |3.05}405]202|232| 3.25
3.48/4.6 |4.75(2.6 [3.25(24 | 2.34 3.68 |24 (3.0 [402]|1.42|2.35]| 2.53
.13.4 |46 |48 |2.55}4.0 |2.35]| 2.42 3.6 (3.5 |29 |162]|215]2.42] 2.4
.| 8.55]13.8 |4.75]2.38{3.3812.65| 2.4 4.5 13651275128 |25 |238] 2.35
3.4 |3.75|4.48]2.4 {315 2.55| 2.38 4.55 [ 5.15 [ 2.75 | 2.82 [ 2.65 [ 2.13 | 235
1295143 [ 42 12.32(2.4 (252 2.5 4.1515.451 2.7 | 2.88]2.48|205| 23
....... 5.5 |......]2.82]2.58|......] 2.3
Daily discharge, in second-feet, of Uncompakgre River at Montrose, Colo., for 1910.
Day.!| Apr. | May. | June.| July.| Aug. | Sept.| Oect. || Day. | Apr. | May.| June.| July.| Aug. | Sept.| Oct.
1. 248 | 305 11,090 72 95 72 18 | 16....] 107| 136 520 95 | 117 52 165
2. 255 | 185 (1,020 58 88 80 35 || 17.. 175 98| 300 125 | 118 52 284
3. 2751 110 | "975 80 95 88 50 |1 18.. 165 77| 352 125 92 27 210
4...| 165 98 11,050 50 68 | 141 37 || 19.. 145 54| 542 142 72 31 222
5. 145 | 468 | 940 | 148 | 222 98 31 || 20.. 206 44| 352 127 49 46 190
6....1 2751 365( 950 | 135| 190 94 27| 21.. 206 44| 3001{ 107 40 57 210
7.. 185 | 335 | 850 | 140 | 102 7 314 22.. 2056 49| 300} 103 54 54 25
8.. 2101 314 | 900 148 | 110 80 39 || 23.. 210 271 270 79 60 49 222
9_...] 181 | 2§5 (1,010 125 95 68 40 || 24....}] 198 15| 216 49 14 40 198
10....| 1751 600 |1, 92| 110 56 40 | 25....] 296 15} 172 500 16 37 175
11....| 230 600 | 755 801 175 4 391 26.. 284 -44 | 160 | 488 3 40 57
12.. 210| 600{ 780 721 38 40 46 || 27.. 260 | 235 | 135 [ 24 46 44
13....] 248} 320| 755 48 1 205 72 44 | 28.. 560 | 275 | 105 95 54 42 40
14.. 210 305 | 640 50| 155 60 42| 29....| 580 | 8501 °105 98 72 22 40
15.... 118 | 485 | 530 42 44 56 54 1 30....| 432 11,000 95| 107 52 18 35
23 DU D, ,040 ... .. 98 63 |...... 35

NorE.—Daily discharge determined as follows: Apr.'1 to May 28, June 16 to July 27, and Oct. 31, from a

well-defined curve.

May 29 to June 15, indirect method for shifting channels used.
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Monthly discharge of Uncompahgre River at Montrose, Colo., for 1910.

Discharge in second-feet.
Run-oft A
Month, (total in racccy}l‘

Maximum. | Minimum. | Mean. acre-feet).
APl i 580 107 245 14,600 | A.
BY - oo 1,040 15 302 18,600 | A.
June.. . ...l 1,090 95 572 34,000 | B.
July........ 0 6 119 7,320 | B.
August 380 3 97.9 6,020 | A.
September. .. ... 141 18 58.0 3,450 | A.
OCtOber. - ot 284 18 94.7 5,820 | A.

The period. ... ... i el 89,800

UNCOMPAHGRE RIVER NEAR DELTA, COLO.

This station, which is located on the second highway bridge 2 miles
south of Delta, Colo., was originally established April 29, 1903, at a
highway bridge one-fourth mile above the Denver & Rio Grande
Railroad bridge. On November 17, 1903, it was removed to the rail-
road bridge one-fourth mile northwest of the depot at Delta. A ver-
tical gage at this bridge was read until April 21, 1904, when an inclined
gage was installed on the right bank near the bridge. This gage was
read until November, 1906, when a staff gage was installed at the pres-
ent site, but observations at this gage were not begun until April 21,
1907. It was washed out September 6, 1909, and reestablished April
19, 1910, approximately on the site of the old gage. The plotting of
the 1910 discharge measurements indicates that the datum of the last
gage is about 0.2 foot higher than that of the preceding gage. The
relation between the datum of the last gage and the several earlier
gages has not been determined, and the datum of the gage used from
April 22, 1904, to November, 1906, differs from that of the previous
gage.

The station is near the junction of the Uncompahgre with the Gun-
nison and is below all tributaries and diversions. At ordinary stages
the flow of the river at this point is nearly all seepage water from the
irrigation ditches above. During the irrigating season the ditches
consume all the normal flow.

The relation between gage height and discharge is probably not
materially affected by ice, as thick ice does not form except along the
edges of the stream; slush ice frequently occurs.

Records derived from observations at this station are good except
for periods of extreme low water.

The station is maintained under the supervision of the United
States Reclamation Service.
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Discharge measure'méuts of Uncompahgre River near Delta, Colo., for 1909~10.

;3.1 | Areaof | Gage | Dis-
Date. Hydrographer. Width.| cootion. |height. |charge.
1909. Sq. ft. Feet. | Sec.-ft.
Apr. 28 101 2.54 242
June 5 |. 08 2.45 294
July 20 |- 42.4 1.57 21.1
29 61.4 1.70 43.3
Aug. 20 108 2.80 | 356
Oct. 22 69 |........ 109
1910.
Apr. 29 143 3.55 623
ng 21 ..., doa..oo.o... 48 56 1.80 51.2
June 18 | Bolster and Swett. 48.5 74 2.44 192
July 8| E.H.Swett..... 30 311 1.58 12.5
Aug. 25 |..... do......... 30 33.4 1.61 13.7
Sept. 20 |-.... L o T Y SR 47.5 42 1.80 33.0

Daily gage height, in feet, and discharge, in second-feet, of Uncompahgre River near Delta,

Colo., for 1909 and 1910.
[Mrs. W. J. Lance, observer.]

April. May. June. July. August. |September.| October.
- 42 -~ 43 2 42 -
“Day. | Bl s |B| | B|ls | B|s|B|s|Blel|BD|s
] g D & -] 4 ] o0 =] &0 i~ &0 D &0
ke s B 2 R} 8 | _§ E=| ,§ | E k=] g
T D [V [ []
s Al laijs || als|lals|a|ls|A
1.8 60 | 1.9 80| 1.95| 92|3.65| 690 1.7
1.8 60 |1.75| 51|1.9 80 |3.45| 610 1.7
1.8 60195 92|19 80 | 3.35 | 570 | 1.65
1.8 60|24 [ 220|2.0 | 105|3.4 | 500 | 1.6,
1.9 80]2.75| 338|3.0 | 430 |3.85] 770 | 1.6
2.0 | 105|3.4 | 590 }3.5 | 630 3.8 [ 750 1.6
2.1 | 130|3.45| 61013.95] 810|3.55| 650 | 1.7
1.95| 923.65| 690 | 4.15| 892 (3.15] 490 1.7
1.9 80 (3.4 | 590 |4.25| 938 2.75| 338 1.65
1.9 80 |3.25| 530|4.1 | 870 2.5 | 250|2.3
1.9 80 [3.25| 530 3.95| 810 [2.45| 235 2.5
| 1.9 80|3.25] 530 (3.9 | 790|2.0 | 105} 2.0
1.9 80 [3.05| 450 3.9 | 790 (2.0 | 105}1.85
1.8 60 |2.65| 302|3.8 | 750 |2.0 | 105}2.35
1.8 60 2.25| 17513.75 730 | 1.8 60§ 2.15
2.05| 117 |2.05| 1183.85| 770 1.7 42 | 2.15
2.4 | 220|200 | 105[3.8 | 770 | 1.7 42]2.3
3.2 | 510215 145|4.3 | 960 1.7 42 | 2.65
3.4 | 590|255 268]|4.6 [1,100] 1.7 42|3.0
3.3 | 550|255 268 |4.4 1,000|1.75| b51|2.65
1 2.55| 268]4.35| 982( 1.6 27| 2.6
.5 2251 175| 4.1 | 870 [ 2.25( 175] 2.55
.2 2.45| 235|4.2 | 915 2.05 | 118]2.35
.9 2.3 | 190)4.251 93812.3 | 190 )2.45
. 2.2 | 160|4.1 | 870 2.0 | 105]2.5
2.1 | 130 |4.05) 850 (2.0 | 105|245 235 |......0.....l...l....
2.3 | 190]3.95] 810|1.95| 92]2.6
2.5 | 250|3.85{ 770 | 1.8 60 | 2.25
2.45] 235(3.6 | 670 1.7 2120
2.3 | 190)3.65] 690 [ 1.7 42120
2,15 145 ..., 1.65| 34|22
3.4 | 565|3.95{ 770 | 1.7 23]1.65| 19| 1.6 15} 1.8 35
3.2 1 48513.8 | 700 1.6 15/1.8] 44|16 15| 1.8 35
2.751 31813.6 | 620/ 1.65| 19]1.7 23| 1.6 15| 1.8 35
2.6 | 265)3.7 | 660 1.6 15]1.657 19]1.8 35| 1.8 35
2,551 24813.7 1-ee0l1e 1 15)165) 19l185) 4] 18 35
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Daily gage height, in feet, and discharge, in second-feet, of Uncompahgre River near Delta,
Colo., for 1909 and 1910—Continued.

April, May. June. July. August. | September.| October.
+3 e <3 < + + 3
Day. ,'afa g :ia g fp 3 ;5_‘9 g ga I § - '§ I
5} o ] o D 4 54 o [} 4 < 2 5] 8
=] < =] = 5 E=| = E=| g < ] < E
[ -g D '8 D [2] < @ % ﬁ g’

¥ |5 Pl Al Y|l g 28 P E| 2| B8
] [=] & =] ¢} =} <] =] [} A &) /A S A

2,45} 215 3.7 660 | 1.6 15| 2251 135| 1.75 291 1.8 35

2.4 200 § 3.7 660 | 1.6 15| 1.85 44| 1.8 35] 1.8 35

2.25| 155]13.65] 640 | 1.6 15 | 1.65 191 1.85 441 1.8 35

2.35| 1851 3.5 580 | 1.55 11 1.8 35]1.9 521 1.8 35

2.65| 2821 3.4 540 | 1.5 7117 291 1.75 29| 1.8 35

295 388(3.3 500 | 1.5 7117 23 | 1.7 2311.8 3

3.1 4451 3.3 600 | 1.5 711.95 62| 1.7 23 11.85 4

2.6 265 1 3.3 500 | 1.5 712.95] 362|1.8 35]1.85 4

2.5 230 |3.15] 440 | 1.5 713.2 460 [ 1.9 521 1.85 44

2.3 170 { 3.15| 440 | 1.5 7121 95| 1.75 29 { 1.88 49

2.25| 155 3.05| 400 | 1.6 15| 1L.75 29 1 1.8 3512.05 84

d 421 11512.65) 258 | 1.5 71195 6211.8 351{3.4 540

2.0 9012.35| 165 | 1.55 11] 1.85 411.7 23 13.05 400

.| 1.85 6012.3 150 | 1.65 19(1.8 35118 351275 292

1.8 50| 2.5 210 | 1.55 11 7 23| 1.8 3513.15 440

1.8 50 | 2.4 180 | 1.5 7| L7 2312.15) 108 2.8 310

| 175 4212.35] 1651 1.6 151 1.7 231225 135} 2.8 310

17 34123 150 | 1.55 11| 1.7 23 12.0 7212.9 345

|7 34123 150 | 1.5 7175 291 1.75 29128 310

1.65 27120 7211.5 711.65 19119 52 1 2.55 225

1.6 20} 1.95 62| 1.5 7116 15 1.8 35| 2.45 195

{1.6 201 1.8 35115 7116 15 1.8 3512.4 180

{20 90| 1.8 35115 711.6 15119 52 12.35 165

2.65| 2751 1.7 23| 1.7 2311.6 15 [ 1.85 44123 150

{3.351 535 L7 2312.35] 165| 1.6 15 [ 1.75 20122 120

3.9 -1 7 PN 1.75 29| 1.6 15 ) 2.25 135

NotE.—Daily discharge for 1909 determined from a fairly well-defined rating curve based ou measure-
ments in 1909 and 1910. Discharge May 1-28, 1910, obtained from a curve fairly well defined; May
29-June 15, indirect method for shifting channels used; June 16-Oct. 31, obtained from a well-defined curve.

Monthly discharge of Uncompahgre River mear Delta, Colo., for 1909 and 1910.

Month.

Discharge in second-feet.

Run-off

Maximum.

Minimum.

Mean.

(totalin
acre-feet),

racy.

13,400
21,700

9,470

51,600

HHOOH

> ERE
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DOLORES RIVER BASIN.
GENERAL FEATURES.

Dolores River rises in the La Plata and San Miguel mountains,
whose highest peak, Mount Wilson, attains an elevation of over
14,000 feet above sea level. It flows southwestward about 50 miles
then almost due north for nearly 100 miles, then again westward, and
enters Grand River about 15 miles west of the Colorado-Utah line.
For the greater part of its course the river flows through deep can-
yons, and comparatively little irrigation is practiced along the stream
itself. In the vicinity of Dolores, however, the valley broadens, and
for about 40 miles has a width of half a mile to a mile. A considerable
part of this area is cultivated. In Paradox Valley, also, considerable
land is cultivated, chiefly from small tributaries running into the
main stream. By far the greater part of the Dolores River water is
used for irrigation in the San Juan drainage basin, to which it is
diverted by means of a tunnel and a great cut into the Montezuma
Valley.

San Miguel River, the most important tributary of the Dolores,
which drains an area immediately west of the headwaters of the.
Uncompahgre River, rises in San Miguel County, Colo., and enters
the Dolores about 12 miles east of the Colorado-Utah line, at an ele-
vation of about 5,000 feet. In general the stream and its tributaries
flow northeastward. Considerable land along the San Miguel is
irrigated.

The mean annual run-off of Dolores River above the mouth of the
" San Miguel is about 400,000 acte-feet, and the San Miguel furnishes
at least half that amount.

Probably 600 square miles of the Dolores River basin is covered
with merchantable timber and as much more is woodland. The total
area of this basin is about 4,500 square miles.

The basin contains several small storage reservoir sites, a few of
which have been developed, both for power and irrigation.

The river has an average fall of over 20 feet to the mile throughout
almost its entire course, and a great stretch of the San Miguel has an
average fall of more than 50 feet to the mile. Several water-power
plants are in operation along the upper San Miguel and its tributaries,
the development aggregating nearly 10,000 horsepower, of which
about 7,500 horsepower is developed at the Ames, Howard Fork, and "
Ilium plants of the Telluride Power Co. One plant on Bridal Veil
Creek is utilizing a head of 2,000 feet to develop 1,200 horsepower.

DOLORES RIVER AT DOLORES, COLO.

This station, which is located at the wagon bridge about a quarter
of a mile southwest of Dolores depot and abqut half a mile above the
original site, was established June 25, 1895, discontinued October 31,
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1903, and was reestablished August 27, 1910, by the State engineer
of Colorado, by whom the records are furnished.

A vertical staff gage is bolted to the bridge abutment, and a Bristol
automatic gage was installed November, 1910. Both gages are
referred to the same datum. The relation between the new gages and
the gage at original section has not been determined.

The bed of stream consists of sand, cobbles, and some small bowl-
ders, and is apparently permanent. At high stages the river may
overflow the left bank.

Low-water measurements are made by wading; high-stage
measurements are made from the bridge.

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

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

Areaof | Gage | Dis-
Date. Hydrographer. Width.| corion. height. | charge.

Feet. | Sq.ft. Feet. | Sec.ft.
Aug. 27 | Fer; n and Christiansen................................. 4 54 2.35 76
Sept. 14 | E, O. Christiansen................... .- 43 63 2.49 101
Nov. 1 { Christiansen and Hezmalhalch 46 61 2.48 98

Daily gage height, in feet, and discharge, fm second-feet, of Dolores River at Dolores, Colo.,
or 1910.

{Beulah B. Hughes, observer.]

.

August. Sepiember. October. November. December.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%le Dis-

height. | charge. | height.| charge, | height. | charge. | height. | charge. | height. | charge.
2.4 84 2.3 69 2.5 102 2.45 93

2.35 76 2.5 102 2.5 102 2.5 102

2.45 93 2.5 102 2.5 102 2.5 102

2.6 121 2.4 84 2.55 112 2.45 93

2.5 102 2.4 84 2.55 112 2.2 55

2.45 93 2.4 84 2.5 102 2.3 69

2.4 84 2.3 69 2.45 93 2.45 93

2.3 69| 2.3 60 2.4 84| 2.4 \ s

2.3 69 2.3 69 2.45 93 2.4 84

2.3 69 2.3 69 2.4 84 2.45 93

2.3 69| 2.3 69 2.45 93 2.4 84

2.3 69 2.3 69 2.45 93 2.3 69

2.35 76 2.3 69 2.4 84 2.2 55

2.45 93 2.3 69 2.4 84 2.2 55

2.4 84 2.4 84 2.45 93 2.4 84

2.4 84 3.15 242 2.45 93 2.4 84

2.4 84 3.35 291 2.45 93 2.4 84

2.35 76 2.9 184 2.4 84 2.4 84

2.4 84 2.9 184 2.45 93 2.4 84

2.45 93 2.9 184 2.35 76 2.45 93

2.65 131 2.6 121 2.25 62 2.45 93

2.7 141 2.6 121 2.3 69 2.6 ]

2.45 93 2.6 121 2.4 84 2.6 90

2.4 84 2.6 121 2.45 93 2.6 90

2.4 84| 2.6 121 2.45 93 2.7 90

2.3 69} 2.6 > 245 93| 2.8 90

2.3 69] 2.6 121 2.4 84| 275 90

2.3 69 2.55 112 2.3 69 2.75 90

2.3 69 2.5 102 2.3 69 2.7 90

2.3 69 2.5 102 2.45 93 2.65 90
................ 2.5 102 foeeveanifeaeenaa] 2,75 90

43924°—wsp 289—12——11
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Monthly discharge of Dolores River at Dolores, Colo., for 1910.

[Drainage area, 524 square miles.]

Discharge in second-feet. Run-off.

Month. por | Dopthin| oo
Maximum. | Minimum, | Mean. sglt;lare ‘ﬁ?ai%sa%g acratoet.

area.

August 27-31. . - 84 55 69.2 0.132 0.03 686
September .. i1 69 85.0 .162 .18 5,000
October... .. 113 .216 25 6,960
November. 89.4 .170 19 5,320
December. oo .o iiiiiiiiiaaaans 85.1 162 19 5,230

Theperiod. ... ..o ool 18,000

SAN MIGUEL RIVER AT FALL CREEK, COLO.

A gaging station was established on San Miguel River at Fall
Creek, Colo., by the State engineer August 26, 1910, and was aban-
doned about a month later in favor of a site near Placerville, where
the observations would indicate the run-off from the drainage areas
of Leopard and Fall creeks, as well as that of the San Miguel.

The following discharge measurement was made by Christiansen
and Ferguson:

August 26, 1910: Width, 30 feet; area, 41 square feet; gage height, 1.00 foot; dis-
charge, 107 second-feet.

Daily gage height, in feet, of San Miguel River at Fall Creek, Colo., for 1910.

[C. W. Smith, observer.]}

Day. July. Aug. Day. July. Aug. Day. July. | Aug.
) R PO (U5 T | 0 O R, 0.85
2 P 95 (12 e .9
. A R 1.3 | 18ececaiiiiina et 1.15
[ S PO ST | I T VO ORI 1.0
Y E U0 B T R S .95
R I 1.0 |[ ¥60ceeecnninfienaas .9
S R | I N IO, .9
< SR PO, 2 | 1 £ AR F .9
L SR I =30 | I F N R .9
(1 85 200 e 1.0

SAN MIGUEL RIVER AT PLACERVILLE, COLO.

This station, which is located at the corduroy bridge three-fourths
of a mile below Placerville, was established September 13, 1910, by
the State engineer, by whom the records are furnished.

A vertical staff gage is fastened to the abutment of the bridge.

The channel consists of gravel and some bowlders and is fairly
permanent, affording a very good measuring section.

Measurements are made from the lower side of the bridge or by
wading at various sections.

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

Discharge measurements of San Miguel River at Placerville, Colo., in 1910.

Date. Hydrographer. Wiatn.| Area of 'hgiﬁ% clg‘g
. Feet. | Sq. ft. Feet. | Sec.-ft.
Sept. 13 | E. O, Christiansen............. 32 61 1.05 183
Oct. 30 | Christiansen and Hezmalhalch. 31 45 .60 95

Daily gage height, in feet, and discharge, in second-feet, of San Miguel River at Placerville,

olo., for 1910.
[John E. Stanguist, observer.]

Day.

September. October. November. December.
Gage Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. | charge. | height.] charge. | height. | charge. | height. | charge.
0.6 95 0.65 103 0.55 88
.75 120 .7 111 .5 80
.65 103 .7 111 .45 72
7 111 W7 111 .5 80
.6 95 .65 103 .45 72
.6 95 .65 103 .5 80
.6 95 .65 103 .55 88
.6 95 .65 103 .5 80
.6 95 .65 103 .5 80
.6 95 .65 103 .5 80
.6 95 .65 103 .55 88
.6 95 -6 95 .5 80
.6 95 .6 95 .5 80
.65 103 .6 95 .4 65
.65 103 .6 95 .4 65
1.3 245 .6 95 .4 65
1.1 194 .55 88 .4 65
.95 160 .6 95 .35 58
.9 150 .6 95 .4 65
.85 140 .55 88 -4 65
.8 130 .55 88 .4 65
.75 120 .55 88 .5 80
.8 130 .6 95 .4 65
.85 140 .6 95 .4 65
.8 130 .55 88 .35 58
.8 130 .55 88 .35 58
.8 130 .5 80 .45 72
.75 120 .4 65 .35 58
.7 111 .5 80 .4 65
.7 111 .5 80 .5 80
.7 RN U PN A .8 80

Monthly discharge of San Miguel River at Placerville, Colo., for 1910.

[Drainage area, 304 square miles.]

Month.

Discharge in second-feet. Run-off
. Depth in
Per h
. inches on Total in
Maximum. | Minimum. | Mean. sg;niiérf) drainage | acre-feet.
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v

FREMONT RIVER BASIN.

GENERAL FEATURES.

Fremont River heads in the eastern slopes of the Wasatch Moun-
tains in Sevier County, Utah, one of the sources being Fish Lake. It
flows in a general southerly direction to Thurber, from which point
it traverses the central portion of Wayne County in a general easterly
direction to Hanksville, where it turns southward; it joins Colorado
River about 8 miles above Hite, Utah. It receives one important
tributary, Curtis Creek,! from the north and a number of smaller
streams, including Tantalus and Lewis creeks, from the south.
The lower half of its course is through two deep canyons separated
by a valley. On the upper stretch of the main river is what is
known as Rabbit Valley. Both Fremont River and Curtis Creek
are considerably augmented in volume by springs in their canyons,
but they derive the greater part of their waters from melting snows
on the plateau.

s

FREMONT RIVER NEAR THURBER, UTAH.

This station, which is located about 2 miles (by road) south of
Thurber, Utah, was established May 13, 1909.

Pine Creek enters about 2 miles above the station. This creek
and springs in the valley just above the station furnish much of the
low-water flow. Most of the normal low-water flow is diverted above
and below the station for irrigation.

The staff gage is on the left bank about 2,000 feet above a grist- -
mill. The gage-height records are probably not much affected by
ice.

Discharge measurements are made from a cable at the gage during
high stages, and by wading at low stages.

As the bed of the stream shifts somewhat, frequent measurements
are necessary for reliable estimates of daily and monthly discharge.

Discharge measurements of Fremont River near Thurber, Utah, in 1910,

. Areaof | Gage | Dis-

Date. Hydrographer. Width.| section. | height. | charge.
8q.ft. | Feet, | Sect.

May 17 T | "4 80
Aug. 17 36| 4.9 68
17 25| 4.3 65
Sept. 21 30| 5.5 124
a1 39| 5.8 126

Oct. 14 35| 5.33 89

1Called Muddy River on Land Office maps.
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Daily gage height, in feet, of Fremont River near Thurber, Utah, for 1910.
[John Smith, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.
575| 55 | 6.15| 52 | 51 | 49 | 48| 50 [ 535) 565| 55 | 555
5.651 5.5 6.1 5.25| 5.05| 4.95| 4.8 5.1 5.4 5.7 555 | 5.5
5.7 5.55| 6.15] 5.2 5.0 4.95| 4.75| 5.0 5.5 5.65| 5.5 5.5
5.65{ 5.5 6.2 5151 5.05| 4.85| 4.8 4.95| 5.45| 5.6 5.5 5.55
5.6 5.5 6.25| 5.2 5.0 4.8 4.75| 4.9 5.5 5.65| 5.5 5.556
57 | 545 6.3 | 525 4.9 | 485| 48 | 49| 55 | 57 | 555 565
5.65| 5.5 6.4 5.2 4.951 4.8 4.85] 5.0 5.45| 5.7 5.6 5.65
5.7 5.55 [ 6.5 5.251 5.0 4.751 4.8 5.1 5.5 5.65| 5.55| 5.55
5.65| 5.6 6.55 [ 5.3 4951 4.8 4.85] 5.0 5451 5.6 5.5 5.6
5.55 | 5.55| 6.6 5.5 4.9 4.851 4.8 5.1 5.4 5.55| 5.5 5.6
5.6 5.6 6.5 5.4 4.95| 4.8 4.75| 5156 | 545| 5.55| 555| 555
555 5.6 6.0 5.3 4.9 4.75| 4.8 5.2 5.5 5.5 5.5 5. 55
5.6 5.7 59 5.25| 4.85| 4.7 4.85| 5.16| 5.6 5.45| 5.58| 5.5
5.65| 5.8 5.8 5.2 449 4.75 | 4.8 5.1 5.75| 5.4 5.5 5.5
5.7 5.9 585 5.25| 4.95| 4.8 4.75] 5.0 585 | 5.4 5.55] 5.55
5.65| 595 5.8 5.3 4.9 4.75| 4.8 4.95| 5.9 5.45| 5.5 5.5
5.95| 6.0 5.9 5.25| 4.85| 4.8 4.75| 4.9 6.0 5.5 5.5 5.5
5.65 1 5.65| 5.8 5151 4.8 4.85 | 4.7 4.95] 6.1 5.5 1 5.55] 5.55
5.6 5.6 5.7 5.1 4.85| 4.8 4.65| 4.95| 6.0 5.565 | 5.6 5.55
555 5.65{ 5.75] 5.15} 4.8 4.851 4.7 5.0 5.8 5.5 5.55| 5.5
5.6 5.7 5.8 5.1 4.8 4.8 4.75| 5.0 5.6 5451 5.6 5.5
565 5.751 5.85) 505! 4751 4751 4.7 5.1 5.6 5.4 5.65 1 5.55
5.7 585 5.8 5.1 4.7 4.8 4.65| 5.15| 5.6 5.4 5.7 5.5
5651 5.9 5.951 5.05| 4.75| 4.75| 4.7 5.1 565 5.45| 5.65] 5.5
5.6 6.0 5.6 5.0 4.7 4.8 4.8 5.15| 5.65| 5.5 5.6 5.55
5.55| 6.1 5.5 505 | 4.65| 4.8 4.9 5.1 5.7 5.5 5.55 |, 5.6
5.6 6.0 5.3 5.1 4.75| 4.85| 5.0 5.05{ 5.65| 5.55] 5.5 5.65
5.55] 6.1 5.2 5.05| 4.7 4.8 5.1 5.0 5.6 5.5 5.5 5.65
5.5 515 5.15| 4.75| 4.75| 5.0 5.1 5.65| 5.5 5.55| 5.6
5.45 5.1 5.1 4.8 4.8 4.9 5.2 5.6 5.55 5.5 5.6
5.5 5.15 [....... 4.85 |.......| 495| 5.3 l....... 5.5 J....... 5.65

Daily discharge, in second-feet, of Fremont River near Thurber, Utah, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.

221 120 109 83 70 76 102 127 104 109
216 125 102 87 67 84 107 131 109 104
221 120 98 87 63 75 117 124 104 104
227 115 102 78 66 70 112 120 104 109
233 120 98 74 62 66 117 123 104 109

238 125 88 78 66 70 117 128 109 119
248 120 93 74 69 75 112 128 114 119

2
g
%
B
TEIST 222 RBR
8
S
£
2
£

182 109 78 70 58 71 127 100 114 104

187 104 73 66 54 80 126 95 119 109
182 109 68 68 84 126 95 124 104
177 104 72 64 54 80 127 100 119 104
161 100 68 68 61 84 127 104 114 109
151 103 72 68 68 80 134 104 119 114
131 108 ] 71 77 76 128 109 104 119
121 103 64 67 85 71 12 104 104 119
17 111 71 77 80 128 104 109 114
112 108 73 67 68 89 123 109 104 114
116 jeee.... 79 |eceenn- 71 9 ... 104 |....... 119

Nore.—Daily discharge determined by indirect method for shifting channels.
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Monthly discharge of Fremont River near Thurber, Utah, for 1910.

Discharge in second-feet.
Run-off Aceu-
Month. (totalin | 0"
Maximum. | Minimum. | Mean, | 3cre-eet).
187 153 173 10,600 | C.
218 153 178 9,890 | C.
270 112 193 11,900 | C.
150 100 118 7, C.
109 64 84.0 5,160 | C.
87 63 7.7 4,270 | C.
85 50 64.0 3,040 | C.
98 77.6 4,770 | B.
177 102 128 7,620 | B.
131 95 109 6,700 | B
124 104 109 6,490 | B
119 104 110 6,950 | B
270 50 118 85,300

MUDDY CREEK NEAR EMERY, UTAH.

Muddy Creek rises in the eastern slopes of the Wasatch Mountains in
the extreme southern corner of San Pete County, and joins Curtis
Creek about 8 miles below Emery, Utah. Curtis Creek flows south-
easterly across Emery County and enters Fremont River near Hanks-
ville, Utah.

The station, which is located at Jacobsen’s ranch, about 7 miles
above and northwest of the town of Emery, Utah, was originally
established April 29, 1909.

The station is below all tributaries and above all diversions.

Prior to August 25, 1909, records were obtained by measuring down
to the water surface from a reference point on a flume in which dis-
charge measurements were made. A staff gage was installed at the
same location and datum on August 25. During August great varia-~
tions in discharge were caused by heavy rains which washed out the
gage and so altered the section that the station had to be reestab-
lished September 18 at a new site several hundred feet upstream. An
inclined staff gage was installed at a different datum and a cable erected
from which discharge measurements will be made.

Discharge measurements of Muddy Creeck near Emery, Utah, in 1910.

. Te: Q) is-

Date. Hydrographer. Width,| Areaof hg*ig%et‘ clPa':ée.
Sq.ft. Feet. | Sec.ft.
July 23 i5 2.00 34
23 15 2,00 34
Aug. 27 10 1.45 20
Sept. 8.4 1.51 17
Nov. 28 7.4 1,50 18




COLORADO RIVER BASIN, 167

Daily gage height, in feet, and discharge, }n second-feet, of Muddy Creek near Emery, Utah,
or 1910. .

[R. Jacobsen, observer.}

July. August. September. October. November.
Day.
Ga; Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.9 48 1.4
1.95 53 1.35
19 48 3.0
1.85 44 1.4
1.9 48 1.4
1.8 44 1.35
1.8 39 1.4
17 31 14
1.7 31 1.4
1.65 28 1.4
L6 24 1.5
1.6 24 1.4
L5 18 3.0
1.45 15 2.5
1.5 18 2.6
L5 18 1.7
1.4 12 1.6
1.4 12 | .
1.4 .
L5
................ 15
................ 1.5
2.0 33 1.4
2.0 33 1.5
2.0 33 L5
L9 26 1.5
1.9 26 1.5
1.95 30 1.4
4.0 340 1.4
2.0 58 1.4
1.95 53 L4

Nore.—Daily discharge determined from a fairly well defined discharge rating curve; discharge esti-
mated for days of missing gage heights. )

Monthly discharge of Muddy Creck mear Emery, Utah, for 1910.

Discharge in second-feet. Run-off [,
Month. (total in racy.
Maximum. | Minimum. | Mesn, | 2cre-feet).
340 26 70.2 1,250 | C
53 12 24.3 1,490 | B
190 10 35.2 2,000 | B
265 18 25.4 1,560 | C
18 18 18.0 1,070 | C

ESCALANTE RIVER BASIN.
ESCALANTE CREEK NEAR ESCALANTE, UTAH.

Escalante River rises in the southern part of Garfield County,
Utah, under the walls forming the east face of the Table Cliff Plateau;
flows first northeast, then east, and finally southeast, and enters the
Colorado in Kane County about 12 miles above the mouth of the San
Juan. The river is 90 miles long, and in the lower three-fourths of its
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course sweeps through a narrow canyon whose vertical walls range in
height from 900 to 1,200 feet, in places filling the whole space from
wall to wall, in places winding from side to side in a flood plain of sand
and shifting its position more or less with every freshet.

In the upper part of its course it is joined by several tributaries, all
of which flow through close canyons.

The gaging station, which is located on Escalante Creek, one of
the headwaters of Escalante River, at the head of the canyon, about
2 miles below the town of Escalante, Utah, was established August
5, 1909. The records show the total amount of water available for
storage in an excellent reservoir site at this point.

The principal tributaries above are Birch Creek, entering about 6
miles upstream, and Pine Creek, which enters just above the station.
Practically all the normal low-water flow is diverted above the station
for irrigation in and near Escalante, the run-off at the station repre-
senting only the surplus water.

The first gage used was located about 20 feet below the mouth of
Pine Creek. It was washed out by a severe flood August 31, which
scoured out the bed of the creek about 3 feet and changed the loca.tion
of the channel. From September 1 to November 12, 1909, records
were kept of the depth of water at a point near the gage site. On
November 13, 1909, a new gage was set 35 feet above the old one and
_ the observer’s readings for the intervening period referred to the new
datum. The records for this period are only approximate. On
September 16, 1910, a new gage was established, the datum of which
is 1 foot lower than that of the old gage.

Estimates of winter discharge are very unreliable. The shifting of
the stream bed makes accurate interpretation of the result difficult.

Discharge measurements of Escalante Creek near Escalante, Utah, in 1910.

Date. Hydrographer. Width.| geon of hg'iz ¥ cl?a‘:FEe.

Feet. | Secft.

May 14 2. 85 122
Aug, 13 50
Sept. lg 47

17
Oct. 17

20110 N b
BA2RIE
S
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Daily gage height, in feet, of Escalante Creek near Escalante, Utah, for 1910.
[D. C. Shurtz, jr., observer.]

169

Apr.

May.

June.

July.

Nore.—Gage heights Jan. 1-15 affected by ice. A new gage with datum 1 foot lower than that of the
old gage was installed Sept. 16, 1910. All gage heights corrected to agree with readings on the old gage.

Daily discharge, in second-feet, of Escalante Creek near Escalante, Utah, for 1910.

Day.

Jan,

Feb.

Mar,

May.

June.

July.

Aug.

Oct.

Nov.

Dec.

Norte.—Daily discharge determined by means of several parallel curves, each based on one to three
measurements; none of the curves well defined. DischargeJan. 1 to 15 estimated because of presence of ice.
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Monthly discharge of Escalante Creek near Escalante, Utah, for 1910.

Mean dis- | Run-off

Month, chargein | (total in

second-feet.] acre-feet).
B 1T 89. 4 5,500
February 112 6,220
March .. 127 7,810
April 81.8 4,870
May, 103 6,330
June... 27.8 1,650
July.... 43.1 2, 660
August . 51.1 3,140
September 60. 6 3,610
ctober .. 25.7 1,580
November ... ............ . 17.9 1,070
DI DIET e« v« ceee e e e e e e et e e et e —————— 31.8 1,960
B ST P 64.3 46,400

NotE.—These estimates may be classed as C. The mean of discharges on days on which gage heights
were observed has been taken as mean for the month, except during July, when discharges were inter-
polated for days when gage heights were missing.

SAN JUAN RIVER BASIN.
GENERAL FEATURES.

San Juan River rises among the snow masses that crown the high
peaks of the San Juan Mountains in southwestern Colorado, flows
southwestward into New Mexico, then swings to the west and north-
west, passing from San Juan County, N. Mex., across the extreme
southwestern corner of Colorado into San Juan County, Utah, in the
southwestern part of which it unites with the Colorado.

For the first 75 miles of its course the San Juan is a typical mountain
stream, but at Canyon Largo, N. Mex., where it turns westward, its
character changes, and it occupies a broad, winding, sandy channel
in an arid valley, bordered on each side by terraced mesas. Below
the mouth of Mancos River the valley narrows, and the river bottom
is bounded by abrupt bluffs, broken and cut by dry water channels,
and merging farther on into the walls of a deep, narrow, box canyon,
in which the river flows to its end.

The headwater areas are protected by fine forests of spruce and
yellow pine and at lower elevations large areas of aspen. The lower
basin is practically barren except for an extensive growth of sage-
brush, scattered cedars, pifions, and range grasses.

The principal tributaries of the San Juan are Navajo, Piedra, Pine
(Los Pinos), Florida, Animas, and La Plata rivers, the Animas being
the most important.

Animas River rises in the region above Silverton, and drains por-
tions of the Needle and La Plata mountains, the former being the
most rugged of the Rocky Mountain ranges. The river flows south-
ward to the Colorado-New Mexico line and thence southwestward to
the point where it joins the San Juan at Farmington, N. Mex.
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Most of the region above Durango is well timbered with pine,
spruce, and aspen, but large areas consist of naked granite peaks.
Immediately above and below Durango the valley broadens and is
bordered by mesas and bluffs cut by narrow canyons and covered
with sagebrush and scattered pines and pifions; along the stream
channels cottonwoods predominate. The rocks of this region are
chiefly of sedimentary origin. The soils of the lower valleys consist
of sandy loam and are very fertile.

La Plata River rises in the La Plata Mountains, about 25 miles
northwest of Durango, Colo., and flows southward to its point of
junction with the San Juan. Its drainage basin is a narrow strip
parallel to and adjoining the Animas basin. The upper portion of
the basin is a well-watered and forest-clad mountain region which
merges southward into an arid mesa, plateau, and canyon country.
La Plata Valley proper is a narrow, shallow depression from Hesperus
down, bounded on both sides by high, broken table-lands and deeply
eroded mountains. The lower mountain slopes are covered with
pifion, scrub oak, and cedar; the lower valleys support heavy growths
of sagebrush and chico; the upper mountain slopes were at one time -
heavily timbered with spruce and yellow and white pine, but these
forests have been largely removed by lumbermen.

The other tributaries of the San Juan need not here be described.
Those mentioned are perennial streams, but much of their water is
diverted for irrigation and never reaches the main river. In addition
to the perennial streams are many intermittent creeks throughout
New Mexico which contribute large volumes of water during heavy
storms.

The altitudes in the San Juan basin range from over 13,000 feet in
the highest mountains to between 6,000 and 7,000 feet at the Colo-
rado-New Mexico line. The San Juan at the mouth of the Animas
has an elevation of about 5,300 feet; at its junction with Colorado
River the elevation is about 3,500 feet.

Most of the timbered land in the San Juan drainage basin is in-
cluded in the San Juan National Forest, which contains nearly 2,000
square miles of merchantable timber, 100 square miles of woodland,
300 square miles of sagebrush, and 200 square miles of barren and
burnt area.

In a small area in the high mountains the annual precipitation
exceeds 25 inches, and over a considerable area the average exceeds
20 inches; but for the remainder of the area the average in Colorado
seems to be about 15 inches, that in New Mexico about 10 inches,
and in Utah about 15 inches.

Above an altitude of 7,500 feet the winters are severe and snow-
falls are heavy; below an elevation of 6,000 feet the winters are com-
paratively open and mild. The upper mountain streams flow under a
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thick ice cover, but in the more open country, in the vicinity of Aztec,
it is rather unusual for the rivers to freeze over entirely, though much
ice forms along the edges, and slush ice is often seen.

Much land along the valleys of San Juan, Animas, Pine (Los Pinos),
Florida, and La Plata rivers and the smaller tributaries in Colorado
is now under cultivation, and also a few thousand acres of valley land
in New Mexico. Up to this time irrigation has largely been confined
to the bottom land. The greatest opportunities for future develop-
ment are in San Juan County, N. Mex., where exceptionally large
areas, aggregating probably a million acres of fertile lands, are excel-
lently adapted to irrigation. The rivers there are bordered by broad
mesas and benches, sloping back for miles in many places and easily
reached by irrigation canals, and the water supply is ample.

Numerous small lakes, high up in the mountains, tend to equalize
the flow of some of the tributaries, and many large and small storage
reservoir sites are available. Among others may be mentioned the
Turley reservoir site, on San Juan River below the mouth of the Pine
(Los Pinos), which has a storage capacity of about one and a half
million acre-feet.

Excellent opportunities for power development are presented.
Theoretically, with proper storage, it will be possible to develop nearly
300,000 horsepower. Falls of 100 to 300 feet per mile are common
on the upper reaches of the stream. The San Juan has an average
fall of about 13 feet to the mile from the mouth of the Piedra to the
mouth of the Mancos, a distance of about 115 miles, while the fali
. above the mouth of the Piedra is very much greater. The Animas
has a fall of over 70 feet to the mile from Silverton to Durango, a
distance of about 40 miles, and from Durango to its mouth the aver-
age fall is over 20 feet to the mile. Present developments are prac-
tically limited to two power plants on Animas River, of 6,000 and
1,000 horsepower.

The largest deposits of lignite and bituminous and coking coal in
- the West are in this drainage area. ~

SAN JUAN RIVER AT ARBOLES, COLO.

This station, which is located about 1,000 feet west of Arboles sta-
tion, was established August 21, 1910, by the State engineer of Colo-
rado, by whom the records are furnished.

An inclined staff gage is bolted to a high rocky bank on right side
of stream.

Measurements are made from car and cable during high water, and
by wading at various sections during low water.

The bed of the stream consists of mud, gravel, and small bowlders,
and shifts somewhat, but the measuring section is fair.

Relation between gage height and discharge is slightly affected by
ice during the winter months.
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A station was maintained at this point from June 19, 1895, to
September 30, 1899, by the United States Geological Survey, but
the relation between the datum of the present gage and that of the
original gage has not been determined.

Discharge measurements of San Juan River at Arboles, Colo., tn 1910.

s Areaof { G: Dis-
Date. Hydrographer. Width. [ Zro8 0T | eig‘%"t. o
. Feet. Sg. ft. Feet. | Secft.
Aug. 21 | Ferguson and Christiansen. ... ... ..ol 122 155 1.50 196
Sept. 22 [ E. O. Christiansen. .. ..ot iiiiaieiiiiaoie. 115.5 ] 164 1.42 154

Daily gage height, in feet, and discharge, in second-feet, of San Juan River at Arboles,
Colo., for 1910.

{L. E. Smack, observer.]

August. September. October. November. December.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.4 145 1.1 58 L5
1.4 145 L1 58 1.4
1.45 170 11 58 1.4
1.45 170 1.4 145 1.4
1.35 126 1.3 108 1.5
1.4 145 1.2 82 1.45
1.4 145 11 58 1.45
1.35 126 1.05 50 1.4
1.3 108 1.1 58 1.4
1.3 108 1.1 58 1.4
13 108 1.1 58 1.4
1.25 95 1.1 58 1.4
1.2 82 1.1 58 1.3
1.25 95 1.1 58 1.3
1.2 82 1.1 58 16
1.2 82 165 284 1.45
1.25 95 2.451 1,300 1.45
1.25 95 2.0 600 1.4
1.4 145 1.65 284 1.4
1.5 195 1.65 284 1.4
1.8 395 1.55 222 16 250 1.4
15 195 1.5 195 155 222 1.35
1.6 250 1.45 170 1.55 222 13
16 250 1.3 108 1.5 195 1.3
1.65 284 1.2 82 1.5 195 13
L5 195 1.2 82 L5 195 1.4
1.5 195 L2 82 L5 195 L5
135 126 1.2 82 1.45 170 15
1.4 145 1.2 82 1.3 108 1.4
1.4 145 1.1 58 1.3 108 1.4
1.5 195 . eeeeeec]enemnnen 1.4 145 |........
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Monthly discharge of San Juan River at Arboles, Colo., for 1910.

[Drainage area, 1,394 square miles.]

Discharge in second-feet. Run-off.

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

August 21-31. ... iiiiiiiaaa.. 395 126 216 0.155 0.06 4,710
September. .............o..ooo.o. 222 58 121 . 087 .10 7,190
October. .....ooovemniiiio. 1,300 50 186 .133 .15 11, 500

November........................ 250 108 152 .109 12 9,000

SAN JUAN RIVER AT BLANCO, N. MEX.

This station, which was located at a new suspension bridge cross-
ing the San Juan at Blanco, about 4 miles below Turley post office,
16 miles southeast of the Denver & Rio Grande Railroad at Aztec,
N. Mex., and about half a mile above the mouth of Canyon Largo,
which carries large quantities of water only during floods, was estab-
lished December 9, 1908, to take the place of the station at Turley
(abandoned Nov. 30, 1908), and was discontinued October 31, 1910.

The suspension bridge and chain gage were washed out by a flood”
on September 6, 1909, and on September 29, 1909, a temporary staff
gage was established about 30 feet upstream from site of the bridge
and at a new datum. Discharge measurements after September 6,
1909, were taken at the suspension bridge at Bloomfield, about 11
miles downstream, where a wire gage was installed on September 28,
1909.

The flow of the river at Blanco and Bloomfield should be the same,
except for the inflow of Canyon Largo.

Daily gage height, in feet, of San Juan River at Blanco, N. Mex., for 19i0.
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Daily gage height, in feet, of San Juan River at Blanco, N. Mezx., for 1910—Contd.

Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect.
4.4 4.1 6.8 5.9 6.1 5.0 3.7 3.7 3.7 4.25
4.4 4.2 6.7 6.0 6.0 4.9 3.7 3.6 3.8 4.1
4.4 4.3 6.7 6.1 5.9 4.7 3.7 3.7 3.6 3.7
4.4 4.4 6.4 6.4 5.9 4.6 3.6 3.7 3.6 3.7
4.4 4.5 6.5 6.6 5.9 4.5 3.6 3.8 3.6 3.7
4.3 4.6 6.2 6.7 6.2 4.8 3.5 3.8 3.6 3.6
4.3 4.7 6.0 6.8 6.3 4.9 3.5 3.8 3.6 3.6
4.3 4.8 5.8 6.9 6.7 5.3 3.5 3.8 3.6 3.6
4.2 |, .. 5.7 7.0 6.8 5.6 3.6 3.7 3.6 3.6
4.2 |. 5.7 7.0 7.0 5.9 4.2 3.6 3.6 4.2
4.2 |. 5.7 feeeenaan 6.8 eenenns 4.9 3.6 |........ 4.2

SAN JUAN RIVER NEAR BLOOMFIELD, N. MEX.

This station, which is located at the suspension bridge about 13
miles below Bloomfield and about 11 miles below the station at
Blanco, where bridge was destroyed by the flood of September 6,
1909, was established September 28, 1909.

A wire gage was installed, but records were very fragmentary
until a Friez automatic gage, for a 10-foot stage, installed February
11, 1910, on a 16-inch pile on the right bank just above the suspension
bridge, was put in operation April 3, 1910. No gage heights were
observed during 1909.

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

Discharge measurements of San Juan River near Bloomfield, N. Mez., in 1909-10.

s Areaof | Gage | Dis-

Date. Hydrographer. Width. section. | height. | charge.

1909. Feet. 8q. ft. Feet. | Sec.-ft.

Sept. 28 | W. B, Freeman .. aueueeoiiiiiianeanneenieaanaeannnnnnas 238 300 3.90| 1,100

Nov. 17 | J.B. Stewart...ooovenmmie i 160 135 2.90 435
1910.

Feb. 9a] W. B. Freeman 239 157 | 3.42 441

Mar. 26 | G. J. Lyon... 267 658 5.35 4,270

May 30| G. H. Russe 264 860 | 5.65 5,870

30{..... do........ 264 985 6. 05 7,190

June 22 | R. H. Bolster.ee . oemieii i iiieciiiaiinaeaas 151 330 3.80 1,490

Aug. 20| G T LFOR .t e s 180 258 | 3.65 642

24| V. Lo Sullivan..eeeeaeeiiiiie e 159 157 3.15 34

Oct. 11 | J. B. Stewart.............. .- 102 91 2.95 190

22 | Freeman and Turley...... -- 210 196 3.22 687

Dec. 8| C.B. Dighy.cueiniiiiiiniiiiiiiiiieeiiieaeaannes - 178 124 | 3.20 259

@ On this date the flow of Canyon Largo estimated as 12 second-feet.



SURFACE WATER SUPPLY, 1910, PART IX.

176

Daily gage height, in feet, of San Juan River near Bloomfield, N. Mezx., for 1910.

[E. Hevinga, observer.]
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Daily discharge, in second-feet, of San Juan River near Bloomfield, N. Mex., for

1910—Continued.
Day. Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
580 5,900 1 2,050 | 1,080 370 310 255 760 550 370
580 6,110 { 2,290 | 930 310 310 255 760 550 370
580 ,520 | 3,140 900 310 232 232 800 550 370
500 7,180 1 4,520 | 1,100 | 255| 210| 232| s800| 480| 310
500 |. 6,950 | 6,320 | 1,180 | 1,150 210 232 760 | 400 255
£50; 20 DN U MR, 6,520 |.......] 960 255 |....... 760 |....... 310

NoTe.—Daily discharge Jan. 1 to Feb. 7 determined by using the Blanco gage heights and a curve parallel
to 1909 curve passing through measurement of Feb. 9, at Bloomfield, which was referred to gage at Blanco.
Daily c]ischa:‘gl;al Feb. 8 to June 8, July 16 to Oct. 15, and Dec. 8 to 31 determined from a curve which is
fairly well defined. Discharge June 9 to July 15 and Oct. 15 to Dec. 8 obtained by indirect method for
shifting channels.

Monthly discharge of San Juan River near Bloomfield, N. Mez., for 1910.

1 - .
Discharge in second-feet Runoff [,
Month. (total in rgg‘;
Maximum. | Minimum. | Mean. | 2crefeet).
865 500 684 42,100 | D.
4,520 405 903 26,900 | B.
8, 620 2, 690 4,890 145,000 | B.
7,180 1,740 3,460 192,000 | B.
6,520 1,460 3,940 242,000 | B.
6,110 900 2,440 145,000 | C.
1,150 170 480 29,500 | C.
1,830 210 500 30,700 | B.
370 110 226 13,400 | B.
4,000 , 210 724 44,500 | C.
800 400 616 36,700 | C.
December. . . 400 255 329 20,200 | C.
The period. - .. .ceeneecaeeeeraaiaiaeaeace ] evnaeeeeeena|ececececaa]eeeanaannn 968, 000

PIEDRA RIVER AT ARBOLES, COLO.

This station, which is located about one-third mile west of Arboles
station, Colo., was established August 21, 1910, by the State engineer
of Colorado, by whom the records are furnished. A station was
maintained at this point from June 19, 1895, to September 30, 1899,
by the United States Geological Survey, but the relation between the
datum of the original gage and that of the present gage has not been
determined.

A standard chain gage is attached to lower side of railway bridge,
and a vertical staff gage is fastened to the old cofferdam at the bridge
abutment. Both gages are at the same datum.

The bed of the stream is composed of mud and gravel and is liable
to shift during floods. The channel is fairly straight, and the section
below the bridge affords fair conditions for measurements.

High-water stage measurements are made from the railroad bridge;
low-stage measurements are made by wading below bridge.

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

43924°—wsp 289—12——12
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Discharge measurements of Piedra River at Arboles, Colo., in 1910.

Width. Areaof | Gage | Dis-

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

Feet. Sq. ft. Feet. | Sec.~ft.
65 92 1.10 96

Aug. 21 | Christiansen and Ferguson.
64 112 1.04 90

Sept. 21 | E. O, Christiansen.......

Daily gage height, in feet, and discharge, J;m second-feet, of Piedra River at Arboles, Colo.,
or 1910.

[L. E. Smack, observer.]

August. September. {- October. |l November. December.
Day. |
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage Dis-
R height. | charge. | height. | charge. | height. | charge. | height. [charge. | height. | charge.
1.05 91 0.95 81 12
1.0 86 1.0 86 1.25
.95 81 L0 86 1.25
1.0 86 1.156 101 1.3
1.0 86 1.15 101 1.3
.95 81 1.05 91 1.3
1.0 86 1.0 86 1.3 |
.95 81 1.0 86 1.25
.9 76 1.0 86 1.2
.9 76 1.0 86 1.2
.85 72 1.0 86 1.2
.8 67 1.0 86 1.2
.8 67 1.0 86 1.2
.8 67 1.0 86 1.2
.8 67 1.0 86 1.4
.8 67 1.55 142 1.35
.9 76 2.5 245 1.45
.9 76 2.0 191 1.4
.95 81 2.0 191 1.35
1.05 91 2.0 191 1.3
11 96 1.05 91 1.55 142 1.3
1.1 96 1.1 96 1.5 137 1.3
1.15 101 1.25 111 1.5 137 1.25
1.2 106 1.1 96 1.5 137 1.2
1.45 132 1.1 96 1.5 137 1.2
1.3 116 Lo 86 L5 137 1.2
1.1 96 10 86 1.5 137 1.2
1.05 91 1.0 86 1.4 126 1.2
1.05 91 1.0 86 1.35 121 1.2
1.05 91 .9 76 1.3 116 1.05
1.0 12 PR F 1.25 k5 U PO
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Monithly discharge of Piedra River at Arboles, Colo., for 1910,

Discharge in second-feet. Run-off,

Month. Per Depth in

. . incheson | Total in
Maximum. | Minimum. | Mean. sg[g?er.e drainage | acrefeet.

area.

August 21-31. ... ..ol 132 86 100 0.154 0.06 2,190
September..._.............. . 96 67 82.4 .126 .14 4,880
October..................... ee 245 81 120 . 185 .21 7,380
November. ... ..c.c.cooiiunnnn. 132 91 112 172 .19 6,660

LOS PINOS RIVER NEAR IGNACIO, COLO.

This station, which is located at the steel wagon bridge at the
Ignacio Indian agency, about 2 miles above Ignacio, Colo., was
established August 31, 1910, by the State engineer of Colorado, by
whom the records are furnished. The station maintained during
1899 and 1900 by the United States Geological Survey was probably
a short distance below the present site. The old bridge to which
gage was spiked has been washed out. The relation between the
datum of the old gage and that of the present gage has not been
determined.

A standard chain gage is attached to the bridge and an auxiliary
slope gage is fastened to the left bank about 500 feet below the bridge.
Both gages are referred to the same datum.

The bed is composed of mud, sand, and bowlders, and is somewhat
shifting. At high stages the river overflows its banks. The meas-
uring section at bridge is only fair.

High-water measurements are made from the bridge. Low-water
measurements, however, are made by wading at various sections.

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

Discharge measurements of Los Pinos River near Ignacio, Colo., in 1910.

Date. Hydrographer. Widtn. | Area of h‘g&%"t‘ chlg;“’g'e.

. Feet. 8g. 1t Feet. | Sec.ft.
Aug. 31 | Christiansen and Ferguson e c e maerceraecrecanaennannas 51 29 . 40
Sept. 20 | E. O. Christiansen. . ... ... ... . ... ...l 48 . 41 1.70 54
Oct. 24 | Christiansen and Hezmalhalch.... ... .. ... .............. 56 77 2.35 160
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Daily gage height, in feet, and discharge, in second-feet, of Los Pinos River near Ignacio,
Colo., for 1910.

[Mrs. C. J. Warner, observer.]

September. October. November. December.
Day.
Ga,gie Dis- Gage | Dis- Gage Dis- Gage | Dis.
height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.6 43 1.7 51 2.2 126 2.0 89
1.6 43 1.7 51 2.15 116 2.0 89
1.65 47 1.75 56 2.15 116 2.0 89
1.7 51 1.7 51 2.2 126 2.0 89
1.65 47 1.65 47 2.15 116 2.0 89
1.6 43 1.6 43 2.15 116 2.0 89
1.6 43 1.65 47 2.15 116 2.0 89
1.6 43 1.6 43 2.15 116 2.0 89
1.5 36 1.6 43 2.05 98 2.0 89
1.5 36 1.6 43 2.05 98 2.05 98
1.5 36 1.6 43 2.1 106 2.05 98
1.5 36 1.6 43 2.05 98 2.0 89
1.5 36 1.6 43 2.05 98 2.0 89
1.55 39 1.6 43 2.1 106 2.0 89
1.5 36 1.6 43 2.2 126 2.0 89
1.5 36 2.3 148 2.15 116 2.05 98
1.5 36 3.2 440 2.2 126 2.05 98
1.5 36 2.65 241 2.05 98 2.05 98
1.55 39 2.6 226 2.05 98 2.0 89
1.7 51 2.65 241 2.05 98 1.95 82
1.7 51 2.35 160 2.0 89 2.0 89
1.7 51 2.25 137 2.05 98 2.0 89
1.7 51 2.3 148 2.05 98 1.9 74
1.7 51 2.3 148 2.0 89 2.05 98
1.7 51 2.3 148 2.05
1.7 51 2.35 160 2.1
1.6 43 2.35 160 2.1
1.6 43 2.35 160 2.05
1.65 47 2.35 160 2.05
1.7 51 2.25 137 2.0
................ 2.25 17 {oeeeeans

Monthly discharge of Los Pinos River near Ignacio, Colo., for 1910.

[Drainage area, 450 square miles.]

Discharge in second-feet, Run-off.
Month. Depth in
. Per ;
. incheson | Totalin
Maximum. | Minimum. | Mean. sgllglaére drainage | acre-feet.
_ . area.

September......ceeiiniiiiiaa.. 51 36 43.4 0. 096 0.11 2,560
October. _._........ .. 440 43 117 .260 .30 7,200
November .. 126 89| - 106 .236 .26 6,300
December........oooviniainanaaa.. 98 74 90.3 . 201 .18 4,300

ANIMAS RIVER AT DURANGO, COLO.

This station, which is located on the Rio Grande Southern Rail-
road bridge at Durango, Colo., was established August 22, 1910, by
the State engineer of Colorado, by whom the records are furnished.
From June 20, 1895, to December 31, 1905, a station was maintained
by the United States Geological Survey at the wagon bridge 200 feet
above the present site. The relation between the original and the
present gages has not been determined. Lightner Creek enters the
Animas between the two localities. -
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A standard chain gage is fastened to the bridge and a Bristol
automatic gage was installed November 3, 1910, with datum the
same as that of the chain gage. The automatic gage was removed
November 27, 1910, because of some necessary construction work on
the bridge and was replaced February 9, 1911.

The bed of the stream consists of sand, gravel, and bowlders, and
shifts somewhat. Both banks are subject to overflow. The meas-
uring section at the bridge is only fair.

Low-stage measurements are made by wading; high-stage meas-
urements are made from the bridge.

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

Discharge measurements of Animas River at Durango, Colo., in 1910.

Area of | Gage | Dis-

Date. Hydrographer. ‘Width. section. | height. | charge.

Feet. Sq. ft. Feet. | Sec.-ft.
Aug. 22 | Ferguson and Christiansen.............cocooiioiiiiiaoaas 105 190 1.55 316
Sept. 19 | E. O. Christiansen................ 100 188 1.50 315
Nov. 3 | Christiansen and Hezmalhalch 100 180 1.55 312

Daily gage height, in feet, of Animas River at Durango, Colo., for 1910.
[Henry Schunk, observer.]

IORDWWWLW WWWLW  CO M b v aba

Day. Aug. |Sept. | Oct. | Nov.| Dec. Day. Aug. |Sept.| Oct. | Nov.| Dec.
J 55 f.... 1.7 1.4 L5 | 2.05]1.45 1.
| 1.55 1 1.45 1 1.55 1.4 L5 123 |1.45 1.
J 1.5 [ 1.5 | 1.55 1.4 J15 122 |1.45 1.
.} 1.65 | 1.4 | 1.55 1.4 J L5 [1.9 | 1.45 1.

1.7 | 1.4 | 1.55 1.4 1.5 |19 |1.4 1.
1.6 | 1.4 | 1.5 1.4 1.6 | 1.9 |1.35 1.
1.6 [ 1.4 |15 1.4 .| L7 {19 | 1.4 1.
1.6 1.4 | 1.5 1.4 1.6 1.6 1.9 |1.35 1.
1.5 [ 1.4 | 1.45 1.4 1.6|1.6 119 {125 1.
1.5 [ 1.4 | 1.4 1.4 1.6 1.6 | 1.9 | 1.25 1.
1.5 | 1.4 | L5 1.4 1.6 1.6 | 1.8 | 1.25 1.
JL5 | 1.4 | 1.6 1.4 1.6 | 1.5 1 1.8 | 1.3 1.
15 |1.4 | 1.6 1.4 1.6 | 1.6 {1.8 | 1.4 1.
L5 §1.4 155 1.4 1.5 1.4 1.8 (1.4 1.
JL5 j1.4 |15 1.4 1.5| 1.4 1 1.8 | 1.4 1.
15 {oo..- L5 . 1.

¥

ANIMAS RIVER AT AZTEC, N. MEX.

This station, which is located about one-third mile west of Aztec,
N. Mex., on the main wagon road to Farmington and La Plata, was
originally established June 21, 1904, at the wooden truss highway
bridge about three-eighths of a mile west of Aztec, was discontinued
December 14, 1904, and reestablished at the same location June 8,
1907. On September 13, 1908, it was moved to a new suspension
bridge about half a mile above the old bridge, which was torn down
on completion of the new bridge. The station, although 20 miles
above the mouth of the river, is below all important tributaries.
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The drainage area comprises about 1,300 square miles.

Between Durango and Aztec many large ditches divert water for
irrigation, and the discharge at the station does not represent the
total run-off of the stream. Notwithstanding the numerous existing
water rights, an ample supply of water is available for future devel-
opment.

No change in the staff gage or gage datum was made during the
maintenance of the station at the old site. Beginning September 13,
1908, an inclined staff gage was read, installed a few feet downstream
from the suspension bridge at an arbitrary datum.

Ice forms to a considerable depth along the edges during the greater
part of the winter, but the river seldom freezes across. Slush ice
frequently occurs during the winter months.

Discharge measurements of Animas River at Aztec, N. Mex., in 1910.

. Area of | Gage | Dis-

Date. Hydrographer. Width.| Section. | height. | charge.

8q.ft. | Feet. | Sec.t.
Feb. 9 168 4,00 383
Mar. 27 364 | 5.30| - 1,440
May 31 700| 7.30| 4,210
June 21 436 5.24 1,360
Aug. 17 130 3.95 291
23 161 3.90 349
Ott. 10 61 371 193
Dec. 9 121 3.70 225

Daily gage height, in feet, of Animas River at Aztec, N. Mez., for 1910.
[H. 8. Wattles, observer.]

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

4.1 4.0 4.4 4.8 6.4 7.4 4.9 4.7 3.8 3.75] 405| 3.8

42 | 40 | 44 | 48} 61 | 71| 48} 44| 38 ) 375 40| 3.8

4.2 4.0 4.6 4.8 5.8 7.05 | 4.7 4.3 3.76| 3.75| 4.0 3.8

4.1 4.0 4.7 4.8 5.6 6.8 4.651 4.6 3.8 3.75 | 4.0 3.8

41| 40 ) 48| 48} 57| 66| 46 | 545/ 3.9 | 3.8 | 40 | 3.8

4.0 4.0 5.0 4751 5.8 6.5 4.5 5.1 3.851 3.8 4.0 3.8

40 | 40 | 52 | 475 59 | 63 | 45 | 47 { 3.8 | 3.8 | 40 | 3.8
4.0 4.0 5.3 4.8 59 6.151 4.45| 4.5 3.8 3.8 4.0 3.75

4.0 4.0 5.4 4.8 6.5 6.1 4.4 4.4 3.8 3.75| 4.0 3.7

4.1 4.0 5.1 4.8 6.85] 6.0 4.4 4.3 3.8 3.751 4.0 3.7
4.2 4.0 4.9 4.8 7.2 5.9 4.35| 4.3 3.8 3.7 3.9 3.75

4.2 4.0 4.9 4.9 7.4 5.9 4.3 4.25| 3.8 3.7 3.9 3.8

4.1 4.0 5.0 5.0 7.1 5.9 4.2 4.2 3.8 3.7 3.9 3.8
4.0 4.05| 5.1 5.0 6.8 5.9 4.2 4.2 3.8 8.7 3.9 3.75
4.0 415 51 5.0 6.656{ 58 4,15 4.2 3.8 3.7 3.9 3.75
4.0 405} 5.1 5.0 6.45] 565} 4.1 4.1 3.8 4.0 4.0 3.75
4.0 3.9 5.1 4.9 6.2 5.5 4.1 4.0 3.8 4.55 ) 8.95] 3.75

4.0 3.8 5.1 4.8 6.0 5.2 4.1 4.0 3.8 4,45 3.95! 3.7

405| 38 | 5.2 | 48| 60 | 5.2 | 41| 39| 38 | 43 | 3.95{ 3.7

4.1 3.95] 5.2 5.0 6.05| 5.2 4.1 3.9 3.9 4.4 3.9 3.7

4.1 4.0 5351 5.6 6.0 5.1 4.1 3.9 3.8 4.3 3.9 3.7

4.1 4.0 5.5 5.656{ 5.8 5.1 4.1 3.9 4.0 4.2 3.9 3.7

4.1 4.0 5.7 5.5 5.6 5.1 4.1 3.9 4.0 4.2 3.8} 3.7

4.1 4.1 5.7 5.8 5.4 5.0 4.05| 3.8 3.9 4.15| 3.85% 3.7

41| 43 | 56| 61|57 50 405 3.8 39 | 41 | 3.8 3.7

4.05| 4.4 5.6 6.45| 5.8 4.9 4.0 3.8 3.9 4.1 3.8 1 3.7

4.0 4.15] 5.3 6.5 5.6 4.8 4.3 3.8 3.85] 4.1 3.851 3.7
4.0 4.2 5.2 6.5 6.3 4.7 | 4251 3.7 3.8 | 4.1 3.85| 3.75

4.0 5.1 6.8 6.9 5.2 4.2 3.7 3.8 4.1 3.8 | 3.9

4.0 5.0 6.8 7.2 515 4.2 3.7 3.8 4.1 3.8 3.8

4.0 4.9 PPN B A T N 4.4 3.8 |oeun... 4.05 |....... 3.7

]
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Daily discharge, in second-feet, of Animas River at Aztec, N. Mex., for 1910.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct, | Nov. | Dec.
420 360 620 945 | 2,860 | 4,670 | 1,040 860 260 240 390 260
480 360 620 945 | 2,420 | 4,090 945 620 260 240 360 260
480 360 775 945 | 2,020 | 4,000 860 545 240 240 360 260
420 360 860 945 | 1,770 | 3,530 818 775 260 240 360 260
420 360 945 945 | 1,890 | 3,180 775 | 1,590 310 260 360 260
360 360 | 1,130 902 | 2,020 | 3,020 695 | 1,230 285 260 360 260
360 360 | 1,330 902 | 2,140 | 2,720 695 860 260 260 360 260
360 360 | 1,430 945 | 2,140 | 2,490 658 695 260 260 360 240
360 360 | 1,540 945 1 3,020 | 2,420 620 620 260 240 360 220
420 360 | 1,230 945 | 3,620 | 2,280 620 545 260 240 360 220
480 360 | 1,040 945 | 4,280 | 2,140 582 545 260 220 310 240
480 360 | 1,040 | 1,040 | 4,670 | 2,140 545 512 260 220 310 260
420 360 | 1,130 } 1,130 | 4,090 | 2,140 480 480 260 220 310 260
360 390 | 1,230 | 1,130 | 3,530 | 2,140 480 4380 260 220 310 240
360 450 | 1,230 | 1,130 | 3,260 | 2,020 450 480 260 220 310 240
360 390 | 1,230 | 1,130 | 2,940 | 1,830 420 420 260 360 360 240
360 | 310} 1,230 | 1,040 | 2,560 | 1,650 420 360 260 7356 335 240
360 260 | 1,230 945 | 2,280 | 1,330 420 360 260 658 335 220
390 260 | 1,330 945 | 2,280 | 1,330 420 310 260 545 335 220
420 | 335|1,330|1,130 | 2,350 | 1,330 | 420 310| 310 e620f 310| 220
420 360 | 1,480 | 1,770 | 2,280 | 1,230 420 310 260 545 310 220
420 360 } 1,650 | 1,830 | 2,020 | 1,230 420 310 360 480 310 230
420 | 360 1,800 | 1,650 | 1,770 | 1,230-| 420 | 310| 360| 48| 285| 220
420 420 11,890 12,020 | 1,540 | 1,130 390 260 310 450 285 220
420 | 545|1,770 | 2,420 | 1,800 | 1,130 | 390 | 260 | 310| 420| 285 220
6. iiaaannns 390 620 | 1,770 | 2,940 | 2,020 | 1,040 360 260 310 420 285 220
. 360 1,430 | 3,020 | 1,770 945 545 260 285 420 285 220
1,330 { 3,020 | 2,720 860 512 220 285 420 285 240
1,230 | 3,620 | 3,710 | 1,330 480 220 260 420 285 310
.| 1,130 | 3,530 | 4,280 | 1,280 480 220 260 420 260 260
1,040 |....... 4,670 |....... 620 260 |....... 390 |....... 220
Norte.—Daily discharge determined from a fairly well defined curve.
Monthly discharge of Animas River at Aztec, N. Mezx., for 1910.
Discharge in second-feet. Run-off rcon
Month. (total in racy.
Maximum. | Minimum. | Mean, | 8cre-feet).
480 360 399 24,500 | B.
620 260 381 21,200 | B.
1,890 620 1,260 77,500 | B.
3,620 902 1,520 90,400 | B.
4,670 1,540 2,740 168,000 | B.
4,670 860 2,060 123,000 | B.
1,040 360 561 ,500 | B.
1,590 220 500 30,700 | B.
360 240 277 16,500 | B.
735 220 367 ,600 | B.
390 260 324 19,300 | B.
310 220 240 14,800 | B.
4,670 220 888 643,000

FLORIDA RIVER NEAR DURANGO, COLO.

This station, which is located at the wagon bridge at Cash ranch,
about 7% miles from Durango, was established September 18, 1910,
by the State engineer of Colorada, by whom the records are furnished.
From May 19 to July 31,1899, and from April 1, 1901, to October
31, 1903, the United States Geological Survey maintained a station
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on the Florida near Durango.

The present station is believed to be

at the original site, but the relation between the gages has not been

determined.

A vertical staff gage is bolted to the abutment of the bridge.

The bed of the stream is composed of large and small bowlders,
sand, and mud and probably shifts but slightly. The measuring
section at the bridge is only fair.

Discharge measurements are made from the bridge at high water.

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

Discharge measurements of Florida River near Durango, Colo., in 1910.

. A f | G Di
Date. Hydrographer. Width, .seé%?og. heigiet. ehar'sge.
Feet, Sq. ft. Feet. | Sec.ft.
Sept. 18 | E. O. Christiansen. .. .. .......oueivmimreiraeaeaannaarannn 26 20 1.45 25
Oct. 25 | Christiansen and Hezmalhaleh. ... ... ..oocoooooiooo.. 28 27 1.70 49

Daily gage height, in feet, and discharge, in second-feet, of Florida River near Durango,
Colo., for 1910.

[Thomas Cash, observer.]

September. October. November. December.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.35 19 1.6 38 1.5 29

1.4 22 1.6 38 15 29

1.4 22 1.6 38 1.4 22

1.4 22 1.6 38 1.4 22

1.4 22 1.6 38 1.45 25

1.4 22 1.55 34 1.7 49

1.35 19 1.55 34 1.5 29

1.35 19. 1.55 34 1.55 34

1.3 16 1.55 34 1.5 29

1.3 16 1.55 34 1.5 29

1.3 16 1.5 29 1.35 19

1.3 16 1.5 29 1.4 22

1.35 19 1.5 29 1.4 22

1.4 22 1.5 29 1.4 22

1.4 22 1.45 25 1.4 22

________ 1.7 49 1.5 29 1.7 49
........ 1.75 55 1.5 29 1.55 34

22 1.7 49 1.6 38 1.35 19

25 1.65 44 1.55 34 1.4 22

29 1.6 38 1.5 29 1.35 19

29 1.65 44 1.55 34 1.4 22

38 1.7 49 1.6 38 1.4 22

34 1.65 4 1.5 29 1.35 19

29 1.65 44 L5 29 1.4 22

29 1.7 49 1.4 22 1.4 22

22 1.7 49 1.4 22 1.4 22

22 1.756 55 1.5 29 1.4 22

22 1.65 44 1.5 29 1.3 16

22 1.65 44 1.5 29 1.3 16

19 1.65 44 1.5 29 1.35 19

........ 1.65 44 |l 1.4 22
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Monthly discharge of Florida River near Durango, Colo., for 1910.

[Drainage area, 136 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in Total £
. inches on otal in
Maximum. | Minimum. { Mean. sg;ilaére drainage | acre-feet.
area.

38 19 26.3 0.193 0.09 678
55 16 33.5 . 246 .28 2,060
38 22 31.7 .233 .26 1,8%0
49 16 24.9 183 .21 1,530

LA PLATA RIVER AT HESPERUS, COLO.

This station, which is located at the Rio Grande Southern Rail-
road trestle at Hesperus, Colo., was established August 24, 1910, by
the State engineer of Colorado, by whom the records are furnished.
From June 14, 1904, to August 18, 1906, the United States Geologi-
cal Survey maintained a station about 100 feet above the present site.
No water is diverted and no tributaries enter between the two local-
ities. The relation between the gages used has not been determined.

A vertical staff gage is bolted to one of the trestle bents.

The bed of the stream is composed of gravel and bowlders, and
shifts. Both banks are subject to overflow. The measuring section
is fair,

Measurements are made by wading.

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

Discharge measurements of La Plata River at Hesperus, Colo., 1910.

. Dis-
Date. Hydrographer. Width. S‘:E%aogf h(giaé:ft chalrsge.
Feet. S8q. 1t. Feet. | Sec~ft.

Aug. 24 | Christiansen and Ferguson. ... ... .oooooiiioiimaeaaa-. 9 6.5 0.80 3
Sept. 19 ) E. O. Christiansen. .. ... ........ ... ..._............ 9.5 4.3 .82 3.6
Oct. 26 | Christiansen and Hezmalhalch ... .. ...... ... ... .. ... 12 5.6 1.05 8.0
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Daily gage height, in feet, and discharge, in second-feet, of La Plata River at Hesperus,
Colo., for 1910.

3. C. Reed, observer.]

August. September. October. November. December.
Day. . .
Gage | Dis- Ga%e Dis- | Gage | Dis- Gaie Dis- Ga%;a Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.
0.9 4.8 0.8 3.2 1.05 8.1 1.5 |.
.8 3.2 .9 4.8 1.0 6.9 15 |.
.85 4.0 .85 4.0 1.0 6.9 1.5 |.
.9 4.8. .8 3.2 1.1 9.4 1.5 |.
.85 4.0 .8 3.2 1.2 13 1.65
.9 4.8 .85 4.0 1.1 9.4 1.45-
.8 3.2 .85 4.0 1.1 9.4 1.5 |.
.8 3.2 .8 3.2 1.4 20 1.5 |.
.85 4.0 .85 4.0 1.4 20 1.5 |.
.85 4.0 .8 32 14 20 L5 |.
.9 4.8 .9 4.8 1.65 |. 1.5
.85 4.0 .85 4.0 1.6 |. 1.5
.8 3.2 .85 4.0 1.6 1.65
.8 3.2 1.0 6.9 1.6 17 |
.85 4.0 1.0 6.9 1.6 1.65
.85 4.0 .95 5.8 1.75
.8 3.2 1.0 6.9 1.8 |.
.85 4.0 1.0 6.9 1.7 |-
.85 4.0 .9 4.8 1.65 |.
.9 4.8 .9 4.8 1.6
.8 3.2 .95 5.8 1.55 1.
.8 3.2 .95 5.8 1.5 |.
. .8 3.2 1.1 9.4 1.65 |
2 .8 3.2 1.05 8.1 1.7 |.

.8 3.2 .8 3.2 1.0 6.9 1.55 |.

.8 3.2 .8 3.2 .95 5.8 1.5

.85 4.0 .85 4.0 1.1 9.4 1.4

.85 4.0 .85 4.0 1.0 6.9 1.7

.8 3.2 .8 3.2 1.05 8.1 1.6

.9 4.8 .8 3.2 1.0 6.9 1.7

.8 55" R (R, 1.1 9.4 |........

Monthly ilischarge of La Plata River at Hesperus, Colo., for 1910.

Discharge in second-feet.
Run-off
Month. (total in

' Maximum. | Minimum. | Mean, | 3cre-feet).
August 24-31 4.8 3.2 3.60 57
September 4.8 3.2 3.76 224
October. . 9.4 3.2 5.65 347
November 20 6.9 12.3 244

LA PLATA RIVER AT LA PLATA, N. MEX.

This station, which is located at a wooden single-span highway
bridge, about 16 miles northwest of Aztec, N. Mex., and 1 mile south
of La Plata post office, in sec. 3, T. 31 N., R. 13 W., New Mexico
principal meridian, was established May 25, 1905. This station is
below all tributaries and is about 15 miles above the mouth of the
river. The drainage area is about 340 square miles. )

Nearly all the normal flow of this stream is diverted for irrigation
above the station, and there are a few small diversions below.
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The datum remained unchanged.
Discharge measurements of La Plata River at La Plata, N. Mex., in 1910.
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Daily gage height, in feet, of La Plata River at La Plata, N. Mex., for 1910.
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Daily discharge, in second-feet, of La Plata River at La Plata, N. Mez., for 1910.

Day. Jan, | Feb. [ Mar, | Apr. | May. July. Oct. | Nov. | Dec.

) BN 6.5 18 409 150 | 138 2.5 1.5 0.5 1.0 1.0
2 il 4.5 18 138 138 | 114 2.5 L5 .5 1.0 1.0
[ 4.5 18 73 126 | 91 1.0 1.5 .5 1.0 1.0
[ 4.5 18 495 114 73 .3 1.5 .5 3.0 1.0
[ 4.5 18 331 114 58 1.0 1.5 5 .5 3.0 1.0
[, 4.5 18 224 114 ) 58 1.1 1.0 5 .5 2.0 1.0
Tt 4.5 10 258 114 | 51 1.1 1.0 5 .5 2.0 1.0
- S 4.5 18 224 102 58 11 1.0 5 .5 2.0 .5
¢ 4.5 18 193 102 | 66 1.2 Lo 5 .5 2.0 .5
) 4.5 18 163 02| 73 1.2 1.0 .5 .5 1.0 .5
W 14 18 163 91| 58 1.2 1.0, .5 .5 1.0 .5
12, ..ol 14 18 163 91| 66 1.2 1.0 .5 .5 1.0 .5
13 14 18 163 82| 73 1.3 1.0 .5 .5 1.0 .5
) 7 14 18 193 102 | 66 1.3 1.0 .5 .5 1.0 .5
15, s 14 32 193 102 | 58 1.3 1.0 .5 .5 1.0 .5
16. ... 14 44 163 91 1.3 1.0 3.0 .5 | 570 1.0 .5
17 s 14 22 193 73| 32 1.4 1.0 1.0 5] 30 1.0 .5
8o 14 22 224 66| 14 1.4 1.0 .1 5 25 1.0 .5
19. ...l 14 14 224 91 2.5 1.4 1.0 .1 51 42 L0 b
200 i 14 14 224 102 1.0 1.5 1.0 .1 5] 2 .0 .5
2. 14 14 258 138 4.5 1.5 1.0 .1 25| 2 1.0 .5
220 e 14 14 224 138 2.5 1.5 1.0 .1 5| 10 1.0 .5
.............. 14 91 224 150 2.5 1.5 1.0 -1 .5 3.0 1.0 .5
4. 14 73 193 163 1.0 1.5 1.0 .1 .5 2.0 1.0 .5
P T 14 114 163 258 2.5 1.5 1.0 .1 .5 2.0 1.0 .5
26.. . 14 138 138 331 1.0 1.5 1.0 .1 .5 1.0 1.0 2.0
b7 S 14 163 114 258 .8 1.5 1.0 .1 .5 1.0 1.0 2.0
28 i 14 331 138 224 .8| 58 1.0 .1 .5 1.0 1.0 2.0
29 ... ......8 18 f....... 91 224 .5 6.5 1.0 .1 .5 L0 1.0 2.0
30, ... 18 je..o-.. 138 178 .5 2.5 1.0 .1 .5 1.0 1.0 2.0
3l 18 |....... 178 |....... .8 1.0 .1 1.0 [oo.... 2.0

NorTE.—Daily discharge Jan. 1 to May 20 aud Aug. 4 to 11 determined from a fairly well defined discharge
rating curve. Daily discharge for remaining periods obtained by use of indirect method for shifting

channels.
Monthly discharge of La Plata River at La Plata, N. Mex., for 1910.
Discharge in second-feet. Run-off |, oo,
Month. (totalin [~
Maximum. acre-feet). y-
L0 1325 4.5 701 | C.
February. 10.2 2,640 | B.
Mareh... 73 2,400 | B.
April. 66 8.210 | C.
.. .5 2,400 | C.
June. e .3 206 | C.
51PN 10 66 | C.
AUZUSE e et ee e e e .1 5,900 | D.
September. ... ...l .1 1,400 | D.
October. . .o .5 1,460 | D.
November.. ... .. ... it 1.0 76 | D.
DeCEIDET . . ..ot .5 5 | D
The period. ... ... . .o .1 45, 500

WEST MANCOS RIVER NEAR MANCOS, COLO.

This station, which is located at Crane’s ranch, about 4 miles above
the town of Mancos, Colo., was established September 16, 1910, by the
State engineer of Colorado, by whom the records are furnished.

A vertical staff gage is attached to a tree on right bank.

The bed of the stream is composed of gravel and small bowlders.

The section is fair.
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All measurements are made by wading.
The relation between gage height and discharge is somewhat
affected by ice during the winter.

Discharge measurements of West Mancos River near Mancos, Colo., in 1910.

189

. 1 S
Date, Hydrographer. Width, | Area of hgizigft. d}’air“g'e.
Feet. Sg. 1t Feet. | Sec.-ft.
Sept. 16 | E. O, Christiansen. .........c.cooioiiiiiiiii i, 18 9.2 0.62 9.3
Oct. 28| Christiansen and Hezmalhalch. .. ............o.c........ 21 12 .72 12.1

Daily gage height, in feet, and discharge, in second-feet, of West Mancos River near

Mancos, Colo., for 1910.

[W. H. Crane, observer.]

September. October. November. December.
Day.
Gage Dis- Gage | Dis- Gage | Dis Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
0.6 8.7 0.7 11.6 0.65 10.2
.6 8.7 7 11.6 .65 10.2
W7 11.6 7 11.6 .65 10.2
.7 11.6 .8 14.7 .65 10.2
.65 10.2 .8 14.7 .65 10.2
.6 8.7 .8 14.7 .65 10.2
.6 8.7 .75 13.2 .6 8.7
.6 8.7 7 11.6 .6 8.7
.6 8.7 7 11.6 .6 8.7
.6 8.7 .7 11.6 .6 8.7
.6 8.7 7 11.6 .6 8.7
.6 8.7 7 11.6 .6 8.7
.6 8.7 7 11.6 .6 8.7
.6 8.7 7 11.6 .6 8.7
.7 11.6 .65 10.2 .6 8.7
1.15 27. 4 .65 10.2 .6 8.7
1.1 25.4 .65 10.2 .6 8.7
. 6 8.7 .9 18.0 .65 10.2 .6 8.7
.6 8.7 .9 18.0 .65 10.2 .6 8.7
.6 8.7 .8 14.7 . 10.2 .6 8.7
.6 8.7 .8 14.7 65 10.2 .6 8.7
.6 8.7 .75 13.2 .65 10.2 .6 8.7
.6 8.7 .75 13.2 65 10.2 .6 8.7
.6 8.7 .75 . .
.6 8.7 W75
2 i .6 8.7 .75
.6 8.7 .75
6 8.7 .7
.6 8.7 W7
6 8.7 7
........ 7

Monthly discharge of West Mancos River near Mancos, Colo., for 1910.

[Drainage area, 46 square miles.)

Discharge in second-feet. Run-off,
Month. Per Depthin
Maximuym. | Minimum. ] Mean. sgﬁlaére lgrggsagg aq;(r);-af'}aei:;l.
y area.
September 18-30 ............._..... 8.7 8.7 8.7 0.189 0.092 224
October 27. 4 8.7 12.4 .270 .311 762
November 14.7 10.2 11.2 243 .271 666
December 1-23 . 10.2 8.7 9.08 .197 .17 414
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VIRGIN RIVER BASIN.
GENERAL FEATURES.!

Virgin River rises in the Colob Plateau, in the southwestern part
of Utah, at an altitude ranging from 8,000 to 10,000 feet above sea
level, flows in"a general southerly course across the southwestern cor-
ner of Arizona into Nevada, where it turns and flows southward to its
junction with the Colorado at Rioville, just above Boulder Canyon.
The smaller creeks that drain the eastern portion of the plateau unite
after descending to an altitude of 5,500 feet above the sea and form
what is called Parunuweap Fork of the Virgin. At and below the
junction of these creeks the canyon valley in which they flow widens
into what is known as Long Valley. Below Long Valley the East
Fork enters Parunuweap Canyon and is simply a series of cascades
for 15 miles, descending in this distance from 5,000 to 3,500 feet above
sea level. Emerging from this canyon it enters the valley of the
Virgin. This valley is 44 miles long. Its upper portion is only an
enlargement of the canyon; its lower portion is a broader valley,
much broken by low basalt-covered mesas and sharp ridges of tilted
sedimentary rocks. In the upper part of the valley the river receives
several tributaries, the principal ones being Little Zion, North Fork,
La Verkin, and Ashe creeks. Midway of the valley two streams enter
from the Pine Valley Mountains, and near the foot Santa Clara River
joins the Virgin, the united streams leaving the valley by a deep
canyon cut through the Beaver Dam Mountains. The valley of the
Virgin is at a lower altitude and has a warmer climate than any other
portion of Utah. The soil of the irrigable lands is usually good, and
wherever irrigation can be practiced it produces abundant crops.

VIRGIN RIVER AT VIRGIN, UTAH.

This station, which is located about half a mile east of and above
the town of Virgin, Utah, about 1,000 feet below the mouth of North
Creek and about 8 miles above Ashe and La Verkin creeks, was
established April 18, 1909.

There are no diversions of any importance above the station.

The first gage was used until August 7, when the section was
changed by a flood which caused the water to leave the gage. On
August 31 the gage, cable, and bench marks were washed out and the
section materially altered. On October 13 a new gage was installed
at a different datum. Owing to the marked change in the channel,
there can be no determined relation between the old and new gages.

1 Abstracted from report on the lands of the arid region of the United States, with a more detailed account
of the lands of Utah, by J. W. Powell, 1878: Chapter 9, Irrigable lands of that portion of Utah drained by
the Colorado River and its tributaries, by A. H. Thompson, pp. 151-153.
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The accuracy of the records is unaffected by ice or by artificial
control above or below the station. y

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

s Areaof | Gage Dis-
Date. Hydrographer. Width. | cotion, heiglt. charge.
Feet. Sq. 1t Feet. | Sec.ft.
127 67 2.8 204
118 113 3.58 505
114 104 3.42 397
115 59 2.25 130
110 40 2.10 81
61 44 2.75 134
64 42 3.00 133
72 45 3.03 119

Daily gage height, in feet, of Virgin River at Virgin, Utah, for 1910,

[Niles Earl, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.8 2.9 3.45 | ...... 3.95) 2.66] 2.151....... 2.25 ool 2.95
3.6 2.9 3.65 |.ao... 3.9 2.5 2.2 |....... 2.3 |....... 2.9 2.95
2.9 3.0 3.6 |....... 3.8 245 2.25|....... 4.2 |....... 2.85 |......
2.8 3.05| 3.75 |....... 3.5 2.4 2.2 2.2 2.4 2.7 1 2.9 2.95
2.9 3.0 3.7 ..., 3.4 2.351 2.2 2.8 2.5 |....... 2.85| 2.9
2.8 2.9 3.8 2.3 2.2 3.5 2.3 2.6 1. ...,
2.75| 2.8 3.75 2.3 2.2 ... 235 |....... 2.9 2.95
2.9 2.8 3.6 2.3 2151 ... 2.351 2.5 2.951 2.9
2.8 2.7 3.8 2.3 2.1 ... 2.3 2.56 | 2.95| 2.95
2.75 ] 2.9 3.8 2.25| 215 2.5 2% T PR (RO
2.85 | 3.0 3.85 2.3 2.15| 2.4 2.3 3.1 2.95| 3.0
2.9 3.0 3.8 2.3 2.1 2.4 2.4 |....... 2.951 3.0
2.9 3.0 3.85 |. 2.25] 2.15| 2.2 2.35| 2.65| 3.0 2.95
2.9 3.051 3.9 2,25 2.1 2.25| 4.35( 3.2 3.5 2.95
2.9 | 3.0 4.0 2.3 2.1 2.25| 3.6 4.7 3.2 ...,
2.95| 2.95| 4.05 3.1 2.3 2.15 | 2.2 2,65 3.65 0 ...... . .....
2.8 2.9 4.3 3.15] 2.3 2.25 |....... 4.6 |....... 2.8 3.0
2.9 2.8 | 4.4 2.951 2.25) 2.2 2.3 |o.oo... 3.25| 2.75| 3.0
2.8 2.9 4.6 2.9 2.251 2.2 2.2 2.9 |l foeana- 3.0
2.9 2.95 | 4.65 2.9 2.3 2.15§ 2.3 2.85| 2.9 2.85| 2.95
2.85 | 3.0 4.45 3.0 2.3 215 oo el 2.85| 3.0
2.75| 3.0 5.5 2.8 2.25 | 2.2 |....... 2.75 | 2.75 |....... 2.95
2.7 3.05| 4.5 2.8 2.15| 2.1 |....... 2.7 | 2.7 |cooiideeaa.n
2.9 3.0 4.3 2,761 2.25) 215 3.7 |.eeooiifeeoo... 2.9 f......
2.9 2.951 4.1 2.7 2,151 2.158| 2.25{....... 2.8 1 2.9 3.5
2.8 3.0 .7 2.2 2.1 2,251 2.75| 2.9 3.0 3.0
2.8 3.05 - 6! 2.1 |. 2,2 2.75( 2.8 2.9 |......
2.9 3.15 .6 2.25 |. 2.2 2.75 | 2.9 2.9 3.5
2.9 .6 2.25 |. 2.2 |l 2.9 2.85 | .....
2.9 . 6. 2.2 2151 2.75| 2.9 2.95| 3.5
2.9 6 f....... 2,15 ....... 2.9 foceenidfeenaen

NoTE.—The Jgage heights are rather uncertain Jan. 1 to May 15, when a new observer was secured, and
they are so evidently in error Mar. 26 to Apr. 30 that they are not published. The observer’s reading checks
with l;ydrogragggr’s on Jan. 26, hut on Apr. 15 differs by 1 foot. Probably little error will be introduced
by using the observer’s gage heights prior to Mar. 26 and during period May 1 to 14.
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Daily discharge, in second-feet, of Virgin River at Virgin, Utah, for 1910.

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

450 100 112 600 158 100 11
425 100 98 470 158 80 11 100
380 100 84 340 142 11 111

305 100 84 127 1,510 292 274 111
285 110 84 127 1,020 174 m
315 110 98 112 270 338 127 122
340 110 127 127 1 1,230 264 122

160 127 94 112 138 100 274
180 112 97 98 138 100 111 274
165 j....... 100 98 i ...... 100 |....... 274

NoTE.—Daily discharge determined as follows: Jan. 1-Mar. 25 and May 1-6, from a curve fairly well
defined below 800 second-feet; Mar. 26-31, estimated from corrected gage heights; Apr. 1-30,no daily dis-
charges published; May 7-June 27, the indirect method for shifting channels used; June 28-Sept. 16, from
a curve which is fairly well defined below 200 second-feet; Sept. 17-Dee. 31, from a curve that is poorly
defined. Discharge interpolated for days of missing gage heigt except for periods mentioned.

Monthly discharge of Virgin River at Virgin, Utah, for 1910.

: : feot.
Discharge in second-feet. Run-of | on.
Month. (totalin Tacy.
Maximum. | Minimum. | Mesn. | 2cre-feet).
2,770 144 286 17,600 | C.
300 144 226 12,600 | C.
2,410 445 822 50,500 | C.
........................ a620 36,900 | D.
755 160 332 20,400 | C.
155 80 108 6,430 | C.
127 . & 100 6,150 | B.
875 98 247 15,200 | B.
1,510 127 317 18,900 | C.
1,020 60 163 10,000 | C.
274 70 108 6,430 | C.
274 100 147 9,040 | C.
2,770 60 290 210,000
e Estimated.

SANTA CLARA RIVER NEAR CENTRAL, UTAH.

This station, which is located about 1} miles southeast of Central,
Utah, the nearest post office, and about 6 miles west from the settle-
ment of Pine Valley, Utah, about one-fourth mile from R. H. Hunt’s
ranch house, in a small valley known as Eightmile Flat, was estab-
lished April 21, 1909. The records show the total amount of water
available for storage in the Pine Valley reservoir site, a few miles
above the station. '
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The station is below all important tributaries except Mountain
Meadows Creek, which enters about 10 miles below. A small canal,
whose maximum capacity is about 3.5 second-feet, takes out water
a short distance above the station.

The gage was destroyed by a flood on January 1, 1910. On
January 20, 1910, a new gage was established at the same location
but with its datum 0.45 foot higher.

The bed of the stream is somewhat shlftlng, but fairly accurate
results have been obtained.

Discharge measurements are made from the gaging bridge

The relation between gage height and discharge is not affected
by ice.

Discharge measurements of Santa Clara River near Central, Utah, in 1910.

Date. Hydrographer. Width. ;%af:gilogf h%i%ifé. o

Jan.

Apr.

June
Aug.
Sept.
Oct.

Nov.
Dec.

&
g9 o0 gz g0 g0 g0
BRBERESESET
I

Daily gage height, in feet, of Santa Clara River near Central, Utah, for 1910.
[R. H. Hunt, observer.]
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NO'EE&—NeW gage installed Jan. 20, about 1 mile above old site and at a different datum. Ice not
reported.
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Daily discharge, in second-feet, of Santa Clara River near Central, Utah, for 1910.

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

Dec.

18 14
18 14
18 14
18 14
14 14
14 9
9 9
9 9
9 9
9 18
9 32
9 18
9 18
9 18
9 18
9 18
14 14
9 H
9 14
9 14
9 14
18 18
14 18
14 14
32 14
18 14
18 14
18 9
14 9
14 9
14 9

Sept. | Oct. | Nov.
9 9 9
9 9 9
18 9 9
14 9 9
14 9 9
14 9 9
14 9 9
9 91 . 9
9 9 9
9 9 9
9 9 9
9 9 9
14 9 14
14 9 18
14 18 18
18 18 18
18 14 14
14 14 14§,
80 14 14
14 14 9
14 9 9
9 9 9
9 9 9
9 9 9
9 9 9
9 9 14
9 9 14
9 9 14
9 9 9
9 9 9

..... 9]......

LLLLOEL CLOOLEL COLLL VEOELDY VOLOL DOLOL

NoTE.——Déily discharge determined from a discharge rating curve fairly well defined throughout. Dis-

charge interpolated Jan. 25 to 30 and Feb. 3 to 8.

Monthly discharge of Santa Clara River near Central, Utah, for 1910.

Discharge in second-feet.

Run-off

Month. (totalin [4o00-

Maximum. | Minimum. | Mean, | 3CTe-feet).
January 21-31 ..o oo 32 25 26.3 574 | B.
February... ..ol 47 18 25.6 1,420 | B.
March....coooeaoioiiiiill 116 25 65.3 4,020 | A.
April...oooiiiliill 135 47 83.4 4,960 | A.
MaY. oo 107 40 74.1 4,560 | A.
June. 40 14 22.9 1,360 | B,
July 32 9 13.4 824 | B.
August.. 32 9 14.3 879 | B.
Septembe: 80 9 13.9 827 | A.,
October. . 18 9 10.2 627 | A.
November. 18 9 11.1 660 | B.
December. .. 9 9 9.0 553 | B.

Theperiod... ... ... i e ea e 21,300

SANTA CLARA RIVER NEAR ST. GEORGE, UTAH.

This station, which is located about 3 miles southwest of St. George,
Utah, and about 3 miles above the mouth of the river, was originally

established April 16, 1909.

The station is below all tributaries and diversions except two canals
which head near the mouth of the river.
The original gage which was located about 1 mile below the present
location was destroyed by flood about January 1, 1910. The present
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gage, which was set January 21, 1910, is located on the right bank
below the cable from which discharge measurements are made. ,
The relation between gage height arid discharge is not affected by

ice, but the bed of the stream shifts to a considerable extent.

record of run-off has, however, been obtained.

A fair

Discharge measurements of Santa Clara River near St. George, Utah, in 1910.

Discharge
at a point
‘ e | el
Area of | Gage |CD2rge| diiches
Date. Hydrographer. Width. H A ab and about
¥ section. | height. | . nh. | 2500500
section.| above
mouth of
river.
Feet. Sq. ft. Feet.
Jan, 22 | E. A, Porter..oe i 18 14 2.85
Apr. 13 | Leonard Tanner. - 16 17 2.42
28 |..... do..... 19 20 2.8
May 12..... do... 14 13 2.1
June 4|..... do... 9 3.7 1.3
20 )..... do... 9 3.6 1.28
July 11 |..... do... 8 2.5 1.1
Aug. 2|..... do... 8 3.6 1.4
9|..... L R R P I
14 )..... do... 12 5.6 1.4 16 3
Sept. 14 |..... do... 12 5.9 L5 16 20
Oct. 6|..... do... 8 2.8 1.2 5.4 2
Nov. 2|..... do... 9 5.0 1.35 14 11
21 |..... do.......... 12 8.9 1.6 32 34
Dec. 21 | G.C.Baldwin. . ......o..o...oiiiiiiiiiit 13 8.0 1.57 b7 A DR
Daily gage height, in feet, of Santa Clara River near St. George, Utah, for 1910,
[A. W. Burgess, observer.] N
Day. l Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
1.3 1.3 1.4 |
1.35 1.3 1.45 [
1.4 1.4 1.3
1.35| 1.2 1.4
2.55| 1.45| 1.15| 1.4
2.5 1.35] 1.2 -7 1 PO I, Y B N P
2.4 1.35 | 1.3 |....... 1.2 1.25 ) 1.4 |......
2.351 1.25| 1.25] 1.2 1.2 f....... 1.351 .15
2.35| 1.35]| 1.2 1.2 ... 1.25 1.3 .15
2,151 1.35( 115 1.85]| 1.2 | ......]-...... .15
2.2 1.3 .15 2.0 |....... 1.2 1.35 |......
2.1 1.3 1.2 1.5 L2 || 15
2.2 1.3 15 L45feeeeeaee
2.2 1.25 | 1.
2.25| 1.3 1.
2.0 1.35 | 1.
2.0 1.3 1.
2.25| 1.3 1.
2.2 1.3 1.
2.05| 1.35
2.2 1.5
2.0 1.3
2.0 1.25
1.95} 1.3
1.95] 1.2
1.55| 1.25
1.45] 1.3
1.6 1.2
1.3 1.3
1.3 1.25
1.6 j.......
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Daily discharge, in second-feet, of Santa Clara River near St. George, Utah, for 1910.

&

Day. Jan | Feb. | Mar. | Apr: | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
22 74 102 8 8§ 11 4.5 6 15 20
27 67 98 10 8| 13 4.5 6 14 21
32 64 89 11 11 8 4.5 5 13 21
44 61 80 10 6| i1 20 5 12 21
56 56 76 13 5| 11 15 5 14 21
66 52 73 10 6| 10 10 7 16 21
75 50 67 10 8 8 6 7 15 21
74 49 64 7 7 6 6 7 14 21
72 50 64 10 6 6 6 7 12 21
69 52" 52 10 5| 34 6 7 13 21
66 50 55 8 5| 43 6 6 14 21
63 49 49 8 6] 21 6 6 17 21
60 50 55 8 5| -18 10 6 20
65 * 52 55 7 6] 15 15 6 24 21
70 54 58 8 6| 12 12 34 18 18
74 55 43 10 5 9.5| 10 36 19 18
78 55 43 8 7 8.2 11 39 2 18
84 55 58 8 5 9.5 50 32 21 18
90 56 43 8 4 8.2 | 200 24 27 18
98 58 46 10 4 4.5 31 24 27 21

107 60 55 15 4% 45| 28 24 27 24
104 61 43 8 4 4.5 25 23 26 24
102 64 43 7 4 5.8 20 22 24 24
101 67 40 8 4 5.8 18 21 25 24
100 74 40 [ 4 5.8 14 20 27 24
100 80 18 7 6 5.2 10 19 27 24
100 85 13 8 8 4.5 10 18 27 24
98 90 2 6 20 4.5 8 14 27 24
97 99 8 8 31 4.5 7 16 24
89 108 8 7 40 4.5 7 16 18 21
81 [...... 20 faeen.t 15 45 ... .. 16 ]....... 21

Norte.—Daily discharge determined as follows: Jan. 21 to Feb. 28, Aug. 12 to Sept. 3, and Oct. 16 to

Dec. 31, from a _discharge rating curve fairly well defined; Mar. 1 to
shn‘tmg channely; Apr. 1 to Aug. 11 and Sept. 4 to Oct. 15 from a well-defined curve.
on days of missing gage heights.

polate

a

Monihly discharge of Santa Clara River near St.*George, Utah, for 1910.

31, by means of indirect method for
Discharge inter-

Discharge in second-feet.
Run-off Accu-
Month. (total in racy

. Maximum. | Minimum. | Mean. | 2ere-feet).
January 21-31 .. e iiieei] e 37.7 823 | B.
February. . o et aaaaan e 36 18 25.7 1,430 | B.
March........ 107 22 76.2 4,690 | C.
) o I 108 49 63.2 3,760 | A.
S 2 2102 8 50.9 3,130 | A.
June........... 15 6 8.73 519 | A.
July............ 40 4 8.48 521 | A.
August. .. ... 43 4.5 10.3 633 | B.
September...... 200 a4l 19.4 1,150 | B.
October........ 39 5 15.6 959 | B.
November...... 27 12 20.0 1,190 | B.
December.... ... ... i 24 18 21.4 1,320 | B.

Theperiod. ... ... ... e 20,100

o [nterpolated.
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MUDDY RIVER AT MOAPA, NEV.

This station, which is located just below the Narrows about 7
miles from Moapa, was originally established January 1, 1904, near
the crossing of the San Pedro, Los Angeles & Salt Lake Railroad,
about 6 miles downstream from Moapa, Nev., and above the Narrows.
It was removed to the present site, 14 miles below the old station,
January 1, 1909.

Discharge measurements are made in a flume, which carries the
_entire flow of the river except during floods produced by cloudbursts.

Discharge measurements of Muddy River near Moapa, Nev., in 1910,

" ” Areaof | Gage | Dis-
Date. Hydrographer. Width. | ceotion. heiﬁtt. charge.
Feet. Sq. /1. Feet, | Secfte
Sept. 7.8 9.0 L12| 361

7 . .
20 | A. L. MacDermott. 8 11.2 1.4 48.0

Daily gage height, in feet, of Muddy River near Moapa, Nev., for 1910.

Day. Jan. Feb. Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct.
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Daily discharge, in second-feet, of MMdy River near Moapa, Nev., for 1910.

Day. Jan. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct.
100 92 64 52 35 37
98 88 68 57 35 37
97 83 67 62 35 37
93 82 65 66 35 37
97 81 64 56 37 37
101 81 60 52 37 37
101 80 57 ] 49 37 37
101 70 54 46 39 37
101 65 55 46 39 37
101 57 55 63 39 37
100 58 56 39 37
98 60 59 118 39 37
96 62 60 67 40 37
96 65 61 60 40 38
97 67 61 49 41 39
97 66 62 49 42 40
97 64 59 48 43 41
67 62 56 48 42 41
95 60 60 50 41 42
93 58 60 52 40 43
93 58 59 53 40 42
92 56 59 39 42
91 55 59 54 37 42
88 53 60 50 35 42
85 52 60 48 34 41
83 54 59 43 34 41
81 56 57 38 34 41
84 59 55 33 35 41
87 60 54 33 37 41
89 60 54 34 37 40
[} O 53 34 |eeennnnn 39

Nore.—Thes: discharges are based on a rating curve that is fairly well defined. For days o} no gage
height the discharge is interpolated.

Monthly discharge of Muddy River near Moapa, Nev., for i910.

Discharge in second-feet.
_ Run-oft A
Month. (total in mcg;}‘

: Maximum. | Minimum. | Mean, | 3cre-feet).
April 22-30 122 98 105 1,870 | B.
AY e F 101 81 94.2 5,790 | B.
June. 92 52 65.5 3,900 | B.
July.. .. 68 53 59.1 3,630 | B.
August.... 118 33 53.3 3,280 | B.
September. cen- 43 34 37.9 © 2,260 | B.
[07174) 17 PPN 43 37 39.3 2,420 | B.

TN T o (0 S N N R, 23,200

BILL WILLIAMS RIVER NEAR SWANSEA, ARIZ.

Bill Williams River rises in the St. Cloud Mountains, in the western
part of Yavapai County, Ariz., and flows westward to its junction
with the Colorado at Aubrey Landing.

The station, which is located at a narrow place in the canyon,
about 1 mile below the Planet mine, 28 miles north of Bouse, and
about 9 miles northwest of Swansea, the nearest post office, was
established September 26, 1910. ‘
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No water is diverted above the station, but water is pumped from
wells for irrigation on several ranches along the river.

The staff gage is in three sections. The low-water section is fas-
tened to a cottonwood tree on the right bank; the remainder of the
gage i3 bolted to the rocks on the left bank.

The channel is straight for several hundred feet above and below
the station. At the gage the canyon is narrow and the banks are
high and rocky. The bed of the stream is composed of sand, which
is constantly shifting.

Discharge measurements at low water are made by wading near
the gage. High-stage measurements will be made by means of car
and cable not, yet installed.

Discharge measurements of Bill Williams River near Swansea, Ariz., in 1910.

.

Date. Hydrographer. Width,| Aren of | Gage | o,

- Feet. | Sq.ft. Feet. | Secft.
Sept. 26a] C. C. JaCOD . ..ot it eeaeaaaas 31 12 2.85 17
Nov. 30¢..... 15 L TN 23 9.9 2.62 17

a Made by wading at gage. River in two channels.
b Made by wading 100 feet below gage; river at gage was in two channels.

Daily gage height, in feet, of Bill Williams River near Swansea, Ariz., for 1910.

[L. G. Martinez, observer.] i
1

Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec. | Day. Oct. | Nov. | Dec.
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.6 2.5
2.6 2.5 2.5
2.5

NoOTE.—Observer absent Nov. 5 to 30.

GILA RIVER BASIN.
GENERAL FEATURES.

Gila River rises in southwestern New Mexico, near the Arizona

line, and flows southwestward through Arizona to its confluence with

Colorado River at Yuma. Its total length, exclusive of the many
windings, is fully 500 miles. The principal tributaries of the Gila
are San Pedro and Santa Cruz rivers from the south and Salt, Agua
Fria, and Hassayampa rivers from the north.

The floods of the upper Gila and its tributaries are commonly
short and violent, highest water occurring during the months of Janu-

-
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ary and February. A period of high water occurs also during the
late summer or early fall. During freshets the river may rise 8 to 10
feet above the normal stage and increase in width from 300 feet to
a mile and a half. It is sometimes impassable for weeks and has the
appearance of a sea of muddy water. The season of low water
occurs in June and July, the river bed then being dry in places.
Elevations in this basin range from 8,000 feet at the headwaters to
140 feet at Yuma. At Florence, 180 miles below the point at which
it enters Arizona, it is about 1,500 feet above sea level.

Good storage sites exist at several places along San Francisco and
Gila rivers, among which may be mentioned the reservoir site on' the
San Francisco near Alma and that on the Gila near Redrock, N. Mex.

Because of the torrential character of the Gila, waterpower develop-
ment is not feasible except where stored water is used.

The drainage basin of the Gila includes 7,000 square miles of
merchantable timberland, 11,000 square miles of woodland, of
which the San Francisco basin has 1,000 square miles of timberland,
45,000 square miles of land upon which there is no timber, 1,300
square miles of scattered timber, and 300 square miles of open land.

The average annual precipitation over the greater part of the
contributary drainage area of Gila and San Francisco rivers in New
Mexico is between 10 and 15 inches, and in the high mountains of the
headwater region it rises above 20 inches. The winters are mild
except in the mountalnous sections, and very little ice forms on the
rivers.

GILA RIVER NEAR REDROCK, N. MEX.

This station, which is located in Middle Box Canyon, about one-
eighth mile upstream from the mouth and about 2 miles east of Red-
rock post office, N. Mex., was originally established at the mouth of
the canyon May 14, 1908. It was moved to its present site July 16,
1909. The nearest railroad points are Silver City, about 36 miles
east of Redrock, and Lordsburg, about 30 miles south.

Mancos River, an intermittent stream, the first large tributary
upstream from the station, joins the Gila about 12 miles above. A
number’ of large washes come into the river above and below the
station, and at flood times carry a large amount of water. The
. drainage area at the station is about 3,500 square miles.. A number
of large irrigation ditches divert water above the station.

The gage installed May 14, 1908, was bolted to a rock bluff on the
left bank, a few feet above the mouth of the canyon. This gage was
,abandoned July 16, 1909, when a Friez automatic gage was installed
on the left bank about one-eighth mile upstream and at a different
datum. The bed of the stream is composed of sand, which is con-
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tinually shifting, and measurements by wading are rendered more or
less difficult and of uncertain accuracy by quicksand.

Except for fringe ice along the edges of the stream, the relation
between gage height and discharge is not affected by ice.

The accuracy of the records derived from observations at this
station is impaired by the adverse natural conditions.

Discharge measurements of Gila River near Redrock, N. Mex., in 1910.

' - : Areaof | Gage | Dis-

Date. Hydrographer. Width. section. | height. | charge.
Sq. 1t Feet. | Sec-ft.
Feb. 1.65 107
Mar. 55 1.55 88
55 1.56 80

27 1.55
48 1.55 91
44 1.52 82
May 51 1.70 66
July 27 1.05 29
Sept. 29 1.45 36
Nov. 34 1.90 79

Daily gage height, in feet, of Qila River near Redrock, N. Mex., for 1910.

[J. L. Ward, observer.]

Day Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1l 1.66] 1.65| 1.6 1.8 1.7 1.6 1.7 1.85
2o e 1.7 1.65| 1.6 1.7 1.7 1.6 1.7 1.8
B 1.7 1.65| 1.6 1.7 1.65 . 1.65} 1.7 1.8
4o 1.85| 1.65| 1.6 1.7 1.6 1.75 1.7 1.75( 1.8
L J 1.95| 1.65| L5 1.7 1.6 1.65 1.7 1.9 1.8
L T 1.85| 1.65| 1.5 1.65| 1.6 1.55 L7 1.85| 1.8
Y I 1.8 1.65( 1.5 1.6 1.6 1.5 1.7 1.85} 1.8
- S 1761 1.65| 1.5 1.65| 1.65| 1.45 1.7 1.851 1.8
K 1.7 1.65 1.5 1.7 1.65]1 1.4 1.6 1.851 1.8

100l 1.7 1.65 ] 1.5 175 L6 1.3 1.65) 1.85§ 1.8
W 1.7 1.65| 1.5 1.8 1.55( 1.2 . . 1.65 1 1.85] 1.8
12, .l 1.8 1.65( 1.4 1.8 1.55] 1.2 .9 . 1.65| 1.85| 1.8
) 1.9 1.65| 1.4 1.8 1.5 1.15 | 2.0 . 1.65| 1.85| 1.8
) 2 2.0 1.65| 1.5 1.8 1.5 1.1 L7 feeen... 1.45) 1.65] 1.9 1.8
) 1 TN 2.0 1.65| 1.5 1.8 1.5 1.1 1.5 |.......] L4 1.7 1.95| 1.8
16.ceciaecaannnn. 1.95| 1.6 1.5 1.8 1.5 1,05 2.5 |....... 1.4 1.7 1.95| 1.8
| 1.951 1.6 1.5 1.8 1.5 105 1.2 |....... L5 1.7 1.9 1.8
) | 2.0 1.6 1.5 1.8 1.5 1.0 |...... 2.5 1.45) 1.7 1.9 1.8
190eciiiiiiia. 2.0 1.65| 1.5 L7 1.5 . L58] 1.7 1.85| 1.8
b 2.0 1.65| 1.55| L7 1.5 16 1.7 1.85| 1.8
b2 D 2.0 1.65] 1.55| L65| 1.4 1.6 1.751 1.8 1.8
7 S 2.0 1.651 .1.55 | 1.6 1.4 1.65| 1.7 1.8 1.8
p T 2.0 1.7 1.6 1.5 1.45 1.65| 1.7 1.851 1.8
b T 2.0 1.65| 1.6 1.6 1.45 1.6 1.7 1.85| 1.8
b T 2.0 1.6 L6 1.7 1.45 1.6 1.7 1.85; 1.8
26. ... 2.0 1.65) 1.65] 1.7 1,451 1.05 | ... feee.... 1.6 17 1.85) 1.8
Y 2.0 | 1.65| 1.7 | L7 | 145 1.15)....... 1.8 ] 1.55( 1.7 | 1.85| 1.8
280 2.0 1.651 1.7 1.7 L.45| L5 (... ]oae.... 1.55| 1.7 1.85{ 1.8
29 .. L95....... 1.7 1.7 1.6 1.7 1.85 1 1.8
() P 1.95 |....... 1.7 1.7 1.6 1.7 1.851 1.8
3 P 1.95 |....... 5 T ) PR DN PN R MO 1.7 |.......] 1.8
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Daily discharge, in second-feet, of Gila River near Redrock, N. Mez., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
95 118 71 65 30 28 52 49 60 85
95 98 71 70 30 28 52 49 60 80
95 98 65 75 29 28 73 52 60 81
95 98 61 80 28 28 60 56 60 82
79 96 61 68 28 28 50 56 82 83
79 87 60 59 28 28 50 56 75 83
7% 80 60 55 27 28 40 56 75 84
79 85 63 52 27 28 40 57 75 85
79 90 62 49 27 28 40 50 76 86
79 98 58 44 27 240 3% 53 76 87
78 104 55 40 28 28 38 53 76 88
67 104 55 40 28 28 37 54 76 89
67 102 53 39 8 27 36 54 76 90
78 102 53 37 48 28 36 55 80 91
8 100 53 37 40 28 36 58 87 92

8 100 53 36 164 % 36 58 87 93

g
&
2
8
&a
g
3
£

Nore.—These discharges obtained by use of indirect method for shifiing channels, Discharges esti~
mated for periods when automatic gage records are missing or of no value, due to sand.

Monthly discharge of Gila River near Redrock, N. Mez., for 1910.

Discharge in second-feet. Runoff |Accu-
Month. (totalin |racy.
Maximum. | Minimum. | Mean, | 8¢ feet). |.
JLE:S 15T Y 185 114 162 9,960 | D.
February. . ....ooiie i 114 96 105 5,830 | C.
Mareh. ..o oo 120 67 87.0 5,350 | C.
April. ... 118 57 87.3 5,190
Y et ne e eaeem e ieeaememeaaeanmaanan 71 49 56.0 3,440 | C
TJUDO. .o e 80 32 44.4 2,640 | D.
July. ..o 164 27 39.5 2,430 | D.
August................... 240 28 4.5 2,740 | D.
September.. 73 36 4.7 2,660 | C.
October. . .. 63 49 56. 6 3,480 | C.
November.. 87 60 75.6 4,500 | C
December. ... .. . ... -+ 108 80 93.4 5,740 | D.
The Year. - .ottt e e 240 27 74.6 54,000

GILA RIVER NEAR GUTHRIE, ARIZ.

This station, which is located above the Arizona & New Mexico
Railway bridge (see Pl. 111, B, p. 34) at Guthrie, in sec. 3, T. 6 S.,
R. 30 E,, Gila and Sadt River base and meridian, was established
November 6, 1910.
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No important tributaries enter for several miles above the station.
San Francisco River adjoins Gila River 8 miles below. Approxi-
mately 7,000 acres are irrigated above Guthrie. Water is also diverted
for irrigation below the station. Two reservoir sites in the vicinity
of the station have been investigated—one at Guthrie and the other
near the mouth of San Francisco River.

The gage is an inclined staff bolted to the conglomerate bluff on
the right bank about 500 feet above the railroad bridge.

The channel is straight for some distance above and below the
station. The right bank is high and rocky; the left bank is lower,
is covered with brush, and is subject to overflow at extreme high
water. The bed of the stream is composed of shifting sand and silt.

High-stage measurements are made from a car and cable 50 feet
below the gage. At lower stages measurements are made by wading
above the gage, as the current at the cable section is very sluggish.

Discharge measurements of Giila River at Guthrie, Ariz., in 1910.

Area of | Gage Dis-
Date. _ Hydrographer. Width. section. | height | charge.
- Feet. Sg. ft. Feet. | Secft.
Oct. 26 31 28| 528 63
Nov. 18 33- 32 5.50 92
Dec. 17 32 29 5.48 72
Nore.—Measurements made by wading 600 feet above gage.
Daily gage height, in feet, of Gila River at Guthrie, Ariz., for 1910.
[Miss Amelia Short, observer.]
Day. Nov. Dec Day. Nov. Dec. Day. Nov. Dee
5.3 5.25 5.5 5.4 5.35
5.3 5.25 . 5.5 5.45| __5.35
5.3 5.25 5.5 5.35 5.3
5.4 5.4 5.4 5.3 5.3
5.4 5.5 5.4 5.3 5.3
5.4 5.6 5.4 5.3 5.3
5.4 5.6 5.4 5.4 5.3
5.4 5.55 5.4 5.4 5.3
5.5 5.5 5.35 5.4 5.3
5.5 5.5 5.35 5.4 gg

GILA RIVER AT SAN CARLOS, ARIZ.

This station, which is located at the Arizona & Eastern Railroad
bridge, about 1 mile east of San Carlos on the San Carlos Indian
Reservation, was established August 17, 1910. From 1899 to 1905
a gaging station was maintained on Gila River at San Carlos, about
1 mile below the present station.

San Carlos River enters from the north about one-half mile below
the station. No other important tributaries enter within several
miles above or below San Carlos.



204 SURFACE WATER SUPPLY, 1910, PART IX,

The original gage was a vertical staff fastened to the west pier
of the railroad bridge. On September 7, 1910, a gage, with inde-
pendent datum, was installed at the old railroad trestle about 200
yards below the bridge. A curve of relation was determined for
these gages, and all gage heights for 1910 are referred to the datum
of the new gage.

The channel has a slight ¢urve above the station, but is straight
for 1,500 feet below. Both banks are high and not subject to over-
flow. The bed of the stream is wide and composed of shifting
sand.

Discharge measurements are made from the railroad bridge,
except at low water, when they may be made by wading.

Discharge measurements of Gila River at San Carlos, Ariz., in 1910.

Gage | Gage on

: Area of : Dis-
Width, s

Date. Hydrographer. idth, section. p(;n- rgﬁaoa«ll charge.

Sq. Jt. Feet. Feet. | Secft.
4.8 6.5

Aug. 17| 10.30 [.ecee.....
Aug. 30, 298 11.20| ~ 1o
300 437 11.90 1.9 | 1,700
Sept. 19 134 11.30 1.1 237
3b 63 11.00 .8 84
60| 53 10.90 .7 61
Dec. 2¢ 41 a11.00 |.......... 83
19¢ 23 10.98 i) 45

a Made by wading 100 feet above brily:.
b Made af railroad bridge.

¢ Made at Winkleman. . ‘

4 Average gage height (observer’s) for three days previous taken as mean gage height of measurement.
¢ Made by wading about 1,000 feet above bridge.

Note.—All gage heights refer to new gage installed Sept. 7, 1910.

Datly gage height, in feet, of Gila River at San Carlos, Ariz., for 1910.

[J. B. Stone, observer.]

Day. | Aug. | Sept. | Oct. | Nov. Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec.
11.2 10.4 | 10.4 10.4 10.4 10.8 10.9
1.1 10.4 1 10.4 10.4 10.4 10.8 10.9
10.8 10.4| 10.4 10.4 10.4 10.8 10.9
11.0 10.4| 10.8 10.4 10.4 10.8 11.0
10.9 10.4| 11.1 10.4 10.4 10.8 11.0
10.9 10.4] 10.9 10.4 10.4 10.8 11.0
10.9 10.4] 10.7 10.6 10: 4 10.8 110
10.9 10-4] 10.7 10.5 10.4 10.8 11.0
10.8 10.4| 10.7 10.5 10.4 10.8 11.0
10.7 10.4| 10.6 10.4 10.4 10.8 i1.0
10.6 10.4] 10.6 10.4 10.4 10.8 11.0
10.6 10.4| 10.6 10.4 10.4 11.4 11.0
10.6 10.4] 10.6 10.4 10.4 11.4 11.0
10.5 10.4| 10.95 10.4 10.4 11.2 10.9
10.5 10.4] 10.8 10.4 §........ 11.2 %gg

NoTE.—All gage heights refer to new gage installed on bent of old railroad trestle Sept. 7, 1910, at an
arbitrary datum. All gage heights prior to this date have been reduced to this datum by a relative
curve constructed from simultaneous readings of the gage at the railroad bridge and the new gage.
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SAN FRANCISCO RIVER BASIN.
GENERAL FEATURES.

San Francisco River rises in the southwestern part of Socorro
County, N. Mex., and flows southwestward into Graham County,
Ariz., where it unites with the Gila. The basin comprises about
2,600 square miles, of which 1,800 square miles are in New Mexico
and 800 in Arizona. The area drained in New Mexico is high and
mountainous, the principal ranges being the San Francisco and Tula-
rosa and the western slope of the Mogollon, with peaks ranging from
8,000 to 10,000 feet above sea level. The average fall of the stream
is 35 to 40 feet to the mile. The side slopes of the valley descend
even more steeply and the valleys below, which range in length from
2 to 3 miles and average about a quarter of a mile in width, are of
the nature of mesa lands, the leveler portions being 30 to 100 feet
below the bed of the river. The principal tributaries of the San
Francisco are Blue and Tularosa rivers. The waters of the San Fran-
cisco and its tributaries are used to some extent for mining, and a few
small ditches take water for irrigation on the bottom lands.

SAN FRANCISCO RIVER AT ALMA, N. MEX.

This station, which is located about half a mile southeast of Alma,
N. Mex., a short distance below the mouth of Mineral Creek, about
5 miles above the mouth of Whitewater Creek, and 85 miles north-
west of Silver City, the most accessible railway point, was established
October 18, 1904, by the United States Reclamation Service, dis-
continued December 31, 1907, and reestablished by the United States
Geological Survey January 1, 1909.

A few small ditches take water out above the station for the irri-
gation of the bottom Jands. .

The rod gage established in 1909 differs in location and datum
from the previous gage. It was washed out September 6, 1909, and
replaced October 10, 1909, by another slope gage 100 feet upstream
but at the same datum. In the intervals between regular gages,
observations were made on a temporary gage installed by the observer
and later reduced to the datum of the new gage.

High-water measurements have been made from a cable 300 feet
upstream from the location of the last gage. (See PL. IV, A.) The
flow of the stream is very little affected by ice, though thin ice some-
times forms on the edges.

As the channel of the stream is composed of materials that shift,
it is necessary to make frequent discharge measurements in order to
obtain good results.
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Gage heights July 23 to Sept. 17 are very uncertain.

NoTE.—Stream bed continually shifting away from the

Nov. 17.
July 23.
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Daily discharge, in second-feet, of San Francisco River at Alma, N. Me.x, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
38 36 22 11 0 0 0 0 7.0 12 16 21
38 36 20 11 0 0 0 5112 12 16 18
38 36 20 9 0 0 0 3.0 0 12 16 24
38 36 20 9 0 0 0 .5 0 12 16 22
38 36 19 14 0 0 0 0 0 12 16 22
38 36 19 14 (4] 4] 0 4] 0 12 16 22
38 36 18 16 0 (1} 0 [} (1} 12 16 22
38 36 18 25 0 (1] 0 0 (1} 12 16 22
38 36 18 25 0 0 0 0 0 12 16 20
38 36 30 32 0 o 0 0 0 13 16 24
38 24 34 20 0 0 0 0 0 13 16 24

370 24 30 24 (1) 0 0 0 0 14 16 24
370 23 22 26 0 0 0 0 0 11 16 24
132 22 26 22 0 0 0 0 0 11 16 24
59 22 26 22 0 0 0 0 0 n 16 24
46 21 24 21 0 0 0 0 0 14 18 24
36 20 24 15 0 0 0 0 8 17 21 24
36 27 22 15 0 0 0 0 8 17 18 24
36 19 22 10 0 0 0 0 10 14 .18 24
36 19 22 10 0 0 0 0 50 14 18 30
36 18 20 4 0 0 0 0 98 12 18 39
36 18 20 4 0 0 0 0 9 12 18 26
36 17 20 4 0 0 17 0 9 12 15 26
36 16 17 5 0 0 0 0 10 12 15 26
36 15 18 0 0 0 0 20| 10 12 15 26
36 25 16 0 0 0 0] 30 10 12 18 32
36 24 12 0 0 0 0| 56 10 12 48 32
36 23 12 0 0 0 0 S5 10 12 21 28
36 |..a.... 12 3 0 0 0] 160 11 12 21 28
36 |oonee.n 12 2 0 0 0] 56 11 16 21 24
36 |ieenn.. 12 ..., (130 PURPN 0] 1B 16 |eee.... 24

Nore.—Daily discharge determined by the indirect method for shifting channels and is rather uncer-
tain, especially from July 23 to Sept. 17, on account of gage heights.

Monthly discharge of San Francisco River at Alma, N. Mezx., for 1910.

Discharge in second-feet.
Runofft |, ..
Month. (totalin o, o0
Maximum. | Minimum, | Mean, | cre-feet).
370 36 62.4 3,840 | C.
36 15 26.3 1,460 | C.
34 12 20.2 1,240 | C.
32 0 12.4 738 | D.
0 0 0 0
0 0 0 0
17 0 .5 31| D.
160 0 10. 4 640 | D.
98 0 9.4 559 | D.
17 11 12.8 787 | C.
48 15 18.1 1,080 | C.
39 18 25 1,490 | C.
370 0 ‘ 16.5 11,900

SAN FRANCISCO RIVER AT CLIFTON, ARIZ.

This station, which is located at the highway bridge at Clifton (see
P1. IV, B), in sec. 19, T 4 S., R. 30 E, Gila and Salt River base and
meridian, about 5 miles above the mouth of the river and below all
important tributaries, was established October 24, 1910.

Water is diverted for irrigation by a small ditch 1} miles above
the bridge. At the dam of the Arizong Copper Co., 1} miles above

.
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Clifton, about 14 second-feet is diverted for power development, but
the water used at the power plant is returned to the river above the
station.

The gage is a vertical staff fastened to the board retaining wall
just above the bridge. .

The bed is sandy and somewhat shifting. The banks are high and
not likely to be overflowed. At very low stages there are two chan-
nels at the bridge.

High-water measurements are made from the highway bridge. At
medium and low stages measurements may be made either from the
footbridge one-half mile below the gage or from the footbridge one-
fourth mile above. When made at the upper footbridge the discharge
of the canal must be added to that of the river.

Discharge measurements of San Francisco River at Clifton, Ariz., in 1910.

Areaof | Gage | Dis-
Date. Hydrographer. Width.| o on. height. | charge.

C.C. Jacob. . i
4bi.....do

a Made from footbridge 4 mile below gage.

b Made from footbridge 4 mile above gage. There is inflow between this measuring section and the gage
section that has to be added to give the total flow past the gage.

¢ Total fiow past gage. Includes flow in river, discharge from eanal of Arizona Copper Co., and inflow
from Chase Creek.

NoTe.—The canal of Arizona Copper Co. discharged 14 second-feet back into river above gage, amount
determined by measurement Dec. 16. This amount is practically constant. On Nov. 17 Chase Creek
discharged 5.3 second-feet.

Daily gage height, in feet, of San Francisco River at Clifton, Ariz., for 1910.

[Peter Riley, observer.]

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec
5.5 5.6 5.5 W2l ool 5.7 5.7
5.5 5.6 5.5 {22000 .. 5.7 56
5.5 5.6 5.5 |l 2eeeniiiiiiieann, 5.6 5.6
5.5 5.6 5.6 .35 (5.6 5.6
5.5 5.656{ 5.5 .3 |56 5.7
5.5 5.8 | 5.65 5.4 |56 5.7
5.5 5.9 5.65 55 | 56 5.6
5.5 5.8 5.6 5.5 156 5.6
5.5 5.7 5.7 5.55| 5.6 5.6
5.5 5.7 5.7 5.6 |56 56

5.6 |[-..... 5.6

WHITEWATER CREEK NEAR MOGOLLON, N. MEX.

A weir was installed by the Socorro Mines Co. on Whitewater
Creek about half a mile above the power house, a few miles from
Mogollon, N. Mex.—a town about 85 miles north of Silver City—in
September, 1909. .

.
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Nore.—These discharges were obtained from a hydrograph showing the available horsepower.
43924°—wsp 289—12——14

hydrograph was eonstructed by the Socorro Mines Co. from daily readings made by that company.
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Monthly discharge of Whitewater Creek near Mogollon, N. Mex., for 1909-10.

Discharge in nd feet.

scharge in second feet Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).

4.4 3.3 3. 229

5.6 3.3 3.44 205

5.1 2.5 3.57 220

19.0 5.2 7.88 485

6.0 4.3 4.92 273

12.0 4.3 8. 56 526

24.0 5.1 . 13.6 809

20.0 3.5 8.79 540

3.9 1.6 2.46 146

4.4 1.6 2.77 170

6.5 2.1 3.11 101

5.3 1.6 2.71 161

2.7 1.6 2.04 126

4.2 2.1 2.77 165

3.3 2.6 2.64 162

[ AT N 24.0 1.6 5.18 3,750

SAN CARLOS RIVER BASIN.
SAN CARLOS RIVER AT SAN CARLOS, ARIZ.

San Carlos River rises in the mountainous section of the San Carlos
Indian Reservation and takes a general southwesterly course to its '
junction with the Gila at San Carlos. It is an intermittent stream
and delivers water to the Gila only at times of flood.

The gaging station, which is located at the Arizona & Eastern
Railway bridge, near the mouth of the river, half a mile east of San
Carlos, was established August 17, 1910.

The gage is a vertical staff fastened to the west pile of the bridge.

The bed of the stream is composed of shifting sand and silt. The
left bank is high and rocky. The right bank is low and subject to
overflow. At the bridge from which discharge measurements are
made the stream is confined by earth embankments.

Discharge measurements of San Carlos River at San Carlos, Ariz., in 1910.

‘Date. | Hydrographer. Width, s%é%?ogf hgiig%f’t. chDa}Sg-e.

Feet. Sg. ft. Feet. Secé-‘/s't.

Aug. 31a] C.C, Jac0ob. o ottt e 24 19 10. 40

Sept. 2¢|..... do.... .. 18 9.1 10.30 16
5b|.....do 12 4.9 ........ 7.6
5 .. AR NS RS €10.20 11

Dec. 194 Jacob. 25 12 10.20 20

a Made by wading } mile above gage.
b Made by wading 500 feet above gage.
¢ Total flow past gage includes 7.6 second-feet and 3.8 second-feet inflow between first measuring section

and gage.
d Made by wading 300 feet below gage.
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Daily gage height, in feet, of San Carlos River at San Carlos, Ariz., in 1910.

[J. B. Stone, observer.]

Day. | Aug. | Sept. [ Oct. | Nov. Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec.
........ 10.2 10.3 10.2
........ 10.2 10.3 10.2
........ 10.2 10.3 10.2

10.5 10.1 10.3 10.2
10.6 10.3 10.3 10. 4
10.4 10.3 10.3 10.3
10.2 10.3 10.2 10.3
10.1 10.3 10.2 10.3
10.1 10.3 10.2 10.2
10.0 10.3 10.2 10.2
10.0 10.2 10.2 10.2
10.0 10.2 10.9 10.2
10.0 10.2 10.5 10.2
10.8 10.2 10. 4 10.2
10.4|° 10.2 10.2 10.2

........ 10.2

NoTe.—From Aug. 17 to 24 the river was dry. Water was below gage for other days for which no gage
height record is given.

SAN PEDRO RIVER BASIN.

SAN PEDRO RIVER NEAR LEWIS SPRINGS, ARIZ.

San Pedro River rises in the northern part of the Mexican State of
Sonora, flows northward more than 100 miles, and joins the Gila a few
miles below the town of Dudleyville, 45 miles above Florence, Ariz.
Rising in a region of very light snowfall, the river derives the greater
part of its water from the frequent showers of the rainy season. It
flows through a sandy bed between high, steep banks, and during the
dry season it shrinks to an insignificant stream of clear water, which
rises and sinks into the sand with the varying depths of the bedrock.
The basin is long and narrow and is bordered by mountains that rise
6,000 feet above sea level.

The gaging station, which is located half a mile below Charleston
station on the El Paso & Southwestern Railroad, in sec. 2, T. 21 S.,
R. 21 E., Gila and Salt River base and meridian, and about 5 miles
below Lewis Springs, was originally established about half a mile
west of Charleston, 6 miles above Fairbank, on January 27, 1904.
The station was discontinued August 31, 1906, and reestablished
at the present site October 18, 1910.

The records derived from observations at this station show the
amount of water available for storage at the Charleston reservoir site,
which has been surveyed by the United States Reclamation Service.
The low-water flow of the San Pedro is not sufficient to irrigate the
lands now under cultivation.

The gage is an inclined staff on the right bank at the proposed dam
site.

Both banks are blgh and rocky and not subject to overflow. The
bed of the stream is composed of sand and is shifting.
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Discharge measurements are made from a car and cable about one-
third mile above the gage.

Discharge measurements of San Pedro River near Lewis Springs, Ariz., in 1910.

. Areaof | Gage | Dis-
Date. ) Hydrographer. Width. section. | height. | charge.
Feet. Sg. ft. Feet. | Sec.ft
Oct. 18a( C.C.JACOD. ... i 14 7.7 4.08
ct. d9af..... T T 14 6.8 4.08 13
Nov. 9b|..... Lo T 11 6.5 4.05 13
Dec. 14g|..... [ 23T 12 7.7 4.03 15

a Made by wading.
b Made by wading one-fourth mile above gage.

Daily gage height, in feet, of San Pedro River near Lewis Springs, Ariz., for 1910.

[M. Clymer, observer.]

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.
4.05 4.05 4.04 3.90
4.05 4.05 4.03 3.90
4.05 4.05 4.03 3.90
4.04 4.05 4.03 4.00
4.04 4.10 4.03 4.00
4.04 4.08 4.03 4.00
4.04 4,05 4.03 4.00
4.04 4.05 3.95 4.00
4.04 4.05 3.90 3.95
4.04 4.05 3.90 3.95

3.95

SANTA CRUZ RIVER BASIN.

GENERAL FEATURES.

Santa Cruz River rises in the northern part of the Mexican State of
Sonora; west of the head of San Pedro River, and flows northward
into Arizona. In its upper part the stream flows in a region of rocky
canyons and narrow valleys and carries an ample water supply. The
waters of the lower portion are finally lost in the sands not far from
Tucson. Elevations in the headwater region range from 4,000 to
5,000 feet above sea level. :

SANTA CRUZ RIVER NEAR NOGALES, ARIZ.

This station, which is located just below the dam site on Yerba
Buena ranch, about 7 miles northeast of Nogales, was established
March 22, 1907. .

Nearly the entire low-water flow of the Santa Cruz is diverted for
irrigation above the station. A small ditch takes out water just
above the gage. .

The gage is an inclined staff, in two sections, fastened to a large
cottonwood tree on the right bank.
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~ The channel is straight for some distance above and below the

station. Both banks are of medium height and not likely to be
overflowed. At low water the conditions are very unsatisfactory,
as the bed is shifting sand.

Discharge measurements at medium and high stages are made from
a cable 100 feet below the gage.

The following discharge measurement was made by C. C. Jacob in
canal helow gage:

November 10, 1910:! Width, 1 foot; area, 0.40 square foot; gage height, 3.50 feet;
discharge, 0.35 second-foot.

Daily gage height, in feet, of Santa Cruz River near Nogales, Ariz., for 1910.

[J. A. Harrison, observer.]

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

2.7 13.7 |38 3.7 |eeots 3.65 4.0 | 3.7 {387 3.7|3.8 3.35

2.7 |87 |38 3.7]3.7 3.6 3.8 3.6 |3.7 3.7|3.8 3.3

127 |52 |38 3.7187 | 3.6 3.8 |3.6 {3.7 3.7|3.7 3.3

127 139 |38 3.7187 | 3.55 3.8 [ 3.6 |47 3.7|3.7 3.3

2.7 13.9 |3.7 3.71387 3.55 3.8 |3.6 |43 3.71 3.7 3.3

2.7 13.8 |3.7 2 PO 3.55 4.3 |85 |3.7 3.713.7 3.3

Jd2.7 187 |87 3.718.7 3.5 139 |34 |37 3.7138.7 3.3

2.7 18.8/1]3.7 3.7] 3.7 3.5 | 4.2 |84 (3.7 3.713.7 3.3

2.7 1388 |37 3.713.7 3.5 142 |35 |44 3.718.7 3.3

2.7 18.75] 3.7 3.713.7 3.5 4.0 3.4 |39 3.7|3.7 3.25

11.. 2.7 138.7 |37 3.718.7 3.45 .1 39 |3.4 (3.7 3.713.7 3.2
) ) PO 3.7 | 3.7 3.7138.7 3.45 .| 40 136 |37 3.718.7 3.2
13.. .7 1 8.7 | 8.7 3.713.7 3.45 .| 4.3 | 3.8 |37 3.713.7 3.2
14.. .| 4.55 8.7 | 8.7 3.7|8.7 3.4 187 |875|3.7 3.718.7 3.2
) 1S FO 4.4 | 3.8 | 3.7 3.7] 3.8 3.35 3.7 1389 |37 3.7138.7 3.2
3.7 |89 [...... 3.7 ]...e. 3.2

SANTA CRUZ RIVER AND DITCHES AT TUCSON, ARIZ.

This station, which is located at Congress Street Bridge, Tucson,
Ariz., was established October 15, 1905. The gage-height records
were discontinued November 12, 1907, but discharge measurements
have been made since then by the students of the University of
Arizona under the direction of Mr, G. E. P. Smith, by whom the sta-
tion is now maintained.

The Manning and Farmers ditches divert practically the entire
flow during the low period of Santa Cruz River. These ditches are
taken out just above the gaging station, and their flow is determined
by current-meter or weir measurements, supplemented by daily
records, kept by the ditch managers, of the amount of water con-
tained in each. On April 16 and 17, 1908, a permanent Cippoletti
weir was established on the Manning-ditch 3 miles below the head
gate. This water is used to irrigate lands on the north and south
sides of Santa Cruz River in and about Tucson.

Conditions of flow are changeable.

1 All water diverted from river into canal by earth levee at gage.
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The results published herewith were furnished to the Survey by
the United States Reclamation Service.

Daily run-off, in acre-feet, of Santa Cruz River at Tucson, Ariz., for 1910.

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

65

SALT RIVER BASIN.

SALT RIVER AT ROOSEVELT AND SALT AND VERDE RIVERS AT McDOWELL, ARIZ, |

Salt River, though considered a tributary of the Gila, is larger both
in catchment area and in volume of water carried. It receives the
drainage from central Arizona, its principal tributary, the Verde,
flowing in a general southeasterly direction from the mountains and
tablelands south of Colorado River. The Verde Valley is in Yavapai
County, Ariz., on the headwaters of the stream, and extends from a
canyon above Camp Verde to a point about 10 miles below the fort.
About a mile below the junction of the Verde and 30 miles above
Phoenix, the Salt enters the plains of the Gila Valley.

The Salt River project of the United States Reclamation Service
provides for the storage of water in a reservoir controlled by the
Roosevelt dam, on Salt River at Roosevelt, Ariz., about 78 miles
northeast of Phoenix. The diversion of water from Salt River by the
Granite Reef dam, about 4 miles below the mouth of Verde River,
into the old Arizona canal on the north side of the river and into the
South canal on the south side of the river; the enlargement of the
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Arizona canal; and the consolidation of the canal systems in the Salt
River valley in the vicinity of Phoenix and Mesa into two systems
receiving water from the Arizona and South canals. A power plant
at the storage dam generates power from stored water in the reser-
voir and from water delivered from a power canal heading at a diver-
sion dam in Salt River about 19 miles above the storage dam. Other
power plants will be established on Salt River below Roosevelt and at
drops in canals. A part of the power developed will be used for
pumping water for extending the irrigated area and a part will be sold
for industrial purposes.

The power-canal diversion dam, the power canal, the power plant,
the Roosevelt dam, and the Granite Reef dam are completed; the
improvements of the Arizona canal system and the wells for under-
ground pumping are still under construction.!

Until the Roosevelt dam was completed (March, 1910) gaging
stations were maintained at two points in Salt River basin by the
United States Reclamation Service, as follows:

A station on Salt River at McDowell, Ariz., which is located one-
third mile above the junction of Salt and Verde rivers, 30 miles north-
east of Phoenix, 15 miles northeast of Mesa, and 1% miles above the
Arizona canal diversion dam, was established April 30, 1897.

A station on Verde River at McDowell, 2} miles above the Arizona
canal diversion dam and three-fourths of a mile above the mouth of
the river, was established April 20, 1897.

The estimates of monthly discharge for 1910 have been com-
puted from the reservoir records, based on amounts stored and
amount drawn for this period. These estimates have been furnished
by the United States Reclamation Service.

Monthiy discharge of Salt River at Roosevelt and Verde River at McDowell, Ariz., for 1910.

Run-off (total in acre-feet).

Month, Salt River|Salt River| Verde |8Salt River
at at River at at
Roosevelt, | McDowell, | McDowell, | Granite
Ariz. Ariz. Ariz. Roof, Ariz.

e 98,760 | 108,636 | 219,061 327,697

33,562 35,240 28,475 63,715
73,545 77,222 79,182 56,
59,348 . 096 49,946 114,042
30,179 31,688 8,636 X
) 8,637 3,844 12, 481
9,510 10,081 7,681 17,762
18,003 18,998 19,273 38,271
12,596 13,352 13,144 26,496
October. .. 10,475 1,104 11,904 23,008
November. . .. 17,489 18,363 19,432 37,795
December............ 16,839 17,681 18,710 36,391
THE FOAL . - -« - e e eee oo ee e eme e eeee e 388,468 415,008 479,288 804,386

t Description of Salt River project taken from Ninth Ann. Rept. U, 8. Reclamation Service.
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AGUA FRIA RIVER BASIN.

AGUA FRIA RIVER NEAR GLENDALE, ARIZ,

Agua Fria River rises in the Prescott National Forest, Ariz., south
of the Black Hills, and flows southward to its junction with the Gila,
a short distance below the mouth of Salt River. New River, its
principal tributary, enters about 11 miles above its mouth. During
the greater part of the year New River is a dry wash. From the
mountains the Agua Fria flows southward as a clear mountain torrent,
but as it enters the plains of the Gila its waters sink into the broad
sandy channel. In flood times great volumes of muddy waters pour
through the usually dry channel into the Gila.

The gaging station, which is located at the old diversion dam of
the Beardsley irrigation project at Camp Dyer, in sec. 28, T. 6 N,
R. 1 E,, Gila and Salt River base and meridian, 22 miles northwest of
Glendale, was established November 10, 1910. The records derived
from the observations at this point will show the amount of water
available for storage at the proposed reservoir, a short dlsta,nce above
Camp Dyer.

Castle Creek enters about 4 miles above the station.

The diversion dam failed during the flood of 1895 when a portion
of the masonry at each end was washed out.

At low and medium stages the stream flows through the larger
opening, which is near the right bank. The gage for each channel is
painted on the upstream face of the dam at the right of the opening.

At low water the channel changes slightly on account of the shifting
sand in the bed of the stream. At high stages the dam acts as a
permanent control.

At low and medium stages discharge measurements are made by
wading near the dam. No equipment has yet been installed for
making measurements at high water.

Discharge measurements of Agua Fria River near Glendale, Ariz., in 1910.

Width Areaof | Gage [ Dis-

Date. Hydrographer. *| section. |height. | charge.

Feet. Sq. /t. Feet. | Sec.-ft.

Oct. 124| C, C. Jacob 1.8} () 2.2
30 | Clapp and Jacob....... et 6 2.2 2.

Nov. &¢| Jacob and Harris. 22 18 37
6d| C. C. Jacob.... 7.7 8.6 13
8el..... L 3.9 2.9 4.6

Dec. Te..... L L 3.6 2.9 4.6

& Made by floats, coefficient used 0.75.

b Water surface 2.65 feet, below south-east corner of west channel through dam, highest voussoir.

¢ Measuremernt made 300 feet above dam from trunk of cottonwood tree.

d Discharge measured in two channels at dam. Water passing through culvert and over bottom of

€ Alﬁvater flowing through north culvert.
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Daily gage height, in feet, of Agua Fria River near Glendale, Avir., for 1910.
[J. M. Heath, observer.]

Day. Nov. Dec Day. Nov. Dec. Day. Nov. | Dec
21.25 21.2 21 21.2 21.2
21.25 21.25 || 22... 21.1 21.2
21.25 21.2 23... 21.1 21.25
21.2 21.2 24 .. 21.1 21.25
21.2 21.2 25... 21.1 21.22
21.2 21.1 26... 21.18 21.2
21.2 21.1 27... 21. 4 21.2
21.2 21.15 || 28. 21.3 21.25
21.2 21.2 20... 21.3 21.25
21.2 21.2 30... 21.3 21.2

3 S . 21.22

HASSAYAMPA RIVER BASIN.
HASSAYAMPA RIVER NEAR WICKENBERG, ARIZ.

Hassayampa River rises south of the Sierra Prieta in the Prescott
National Forest, and flows southward to its junction with the Gila
about 25 miles below the mouth of the Agua Fria,

The mean annual precipitation at the headwaters of Hassayampa
and Agua Fria rivers is about 18 inches; at the junction of these
rivers with the Gila it is about 6 inches. The high slopes of the basin
usually support a small amount of pine, fir, juniper, and oak having
some commercial value. On the lower foothills there is a scattered
growth of cacti, chaparral, and palo verde. Like the Agua Fria the
Hassayampa is subject to violent freshets, whose waters reach the
Gila only at times of flood; at other times the stream sinks into the
sands.

The gaging station, which is located half a mile below Brill station
on the Atchison, Topeka & Santa Fe Railway, about 4 miles below
Wickenberg, in sec. 20, T. 7 N., R. 4 W., Gila and Salt River base
and meridian, was established November 23, 1910.

A small ditch diverts water for irrigation at Wickenberg. No
important tributaries enter below the station, which is about 45
miles above the mouth of the river.

A vertical staff gage is bolted to the bedrock on the west bank of
the stream about half a mile below the Brill ranch house.

The channel is straight for some distance above and below the
station. The banks are low, and at high stages the river spreads to
the base of the foothills. The bed of the stream is composed of
sand and gravel and is very unstable. The location of the low-water
channel changes with each flood.

Discharge measurements are made by wading near the gage.
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Discharge measurements of Hassayampa River near Wickenburg, Ariz., in 1910.

Width, Areaof | Gage | Dis-

Date, Hydrographer. section. | height. | charge.

Sq. feet. | Feet. | Sec.-fi.
2.0

Oct. 112 | C. C. Jacob b4.50 5.4

Oct. 3le cmé) 2.2| v4.70 40
Nov. 224 | C. ] 7
Nov. 23¢|..... 2.9 4.80 4.8

a Made by floats 3 miles below Wickenburg.

b Water surface referenced and later gage height deduced.

¢ Made by wading 4 mile below ranch house, 3} miles pelow Wickenburg. No water flowingin river
. %%@li{nelbat Wickenburg. Water rises a short distance above ranch house and some distance below

ickenburg.

d Water emerges from sand at low stafe at upper end of box canyon, flows through canyon, and again

sinks into sand.  Measurement made at lower end of box canyon,
¢ Made 4 mile above Brill’sranch., No water flowing in river at Wickenburg.

Daily gage height, in feet, of Hassayampa River near Wickenburg, Ariz., for 1910.
[A. 8. Nilson, observer.]

Day. Nov. Dec Day. Nov. | Dec. Day. Nov. | Dec

1 4.8 % | I ORI RN 4.65
2. 4.8 47022 .. e 4.7
3. 4.8 4.7 4.8 4.7
4. 4.8 4.7 4.75 4.7
5.. 4.8 4.7 4.8 4.7
6. 4.8 4.7 4.8 4.7
7 4.8 4.7 4.8 4.7
8 4.8 4.7 4.8 4.7
9. 4.75 4.7 4.8 4.7
10 4.7 4.6 4.8 i 7
........ .7

SALTON SINK BASIN.

Stream-flow data for the Salton Sink basin, heretofore presented
with Colorado River data, will be found in the report on the Great
Basin (Water-Supply Paper 290), of which it logically forms a part.
MISCELLANEOUS MEASUREMENTS IN COLORADO RIVER

DRAINAGE BASIN.

The following miscellaneous discharge measurements were made in
the Colorado River drainage basin during 1910. They are arranged
by drainage basins in downstream order.

Miscellaneous measurements in Colorado River basin in 1910.

Green River basin.

. . Gage Dis-
Date. Stream. Tributary to— Locality. height. | charge.
Feet. | Sec.ft.
Mar. 7} Yampa River._.._. Green River.......| Hayden, Colo......................|ocoeoan 281
Sept. 6 | Battle Creek.. *| Little Snake River.| At mouth in sec. 16, T.12N.,R.88W.|........ a4
July 16 | Savery Creek......|..... {4 L At mouth 1 mile above Wyoming- {........ ab
Colorado State line.
Sept. 6|.....do.._...o..o. ... [ (TN PR L4 P PPN ab
Nov. .do.. PR« T SRR B 28
Nov. Fourmile Creek....|.....do At Wyoming-Colorado State line. ... 2.8
Aug. 24 | Strawberry River .| Duchesne River ..| At old gaging station, Utah......... 31.5
25 | Price canal Price River....... Price, Utah . coooneiiniiianninnan.. 18.2
July 24 | Rightcanal .| Ferron Creek...... Above gaging station near Ferron, { 10.8
24 | Leftcanal .........|..... [ 7 S } Utah. 30.2

e Estimated.
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Grand River basin.
Date Stream Tributary to— Locali; Gage | Dis-
. d Y. height. | charge.
Feet. | Sec.t.
July 4 Soil{th Fork, Grand | Grand River...... 100 yards above gage at Lehman, 4.9 152
1ver.
S:{:t. 8l.....doeeeeo el do. At bndge at Lehman, Colo..........|........ 40
F 3 East Inlet, Grand | North Fork Grand | 50 yards above mouth at Grand 4.20 74
Lake. River. Lake, Colo.
Sept 9 | Willow Creek...... Grand River...... 14
10 | Vasquez Creek....| Fraser River...... Vasquez, Colo a2.5
Oct 15 | Blue River........[ Grand River...... 300 yards below Summit County |........ 113
Power Co ’s plant and 1mile below
Dillon, Co
“]..... [ [ P BN do............,| Below mouth ‘of Rock Creek, 8 miles |-....... 117
below Dillon, Colo.
Sept. 14 |..... [ [ PO B AOuceennnnnannn At Kremmlmg—Radium highway |........ b 232
bridge near Radium, Colo.
Mar. 10 | Sheep Creek.......|..... s [ O Gore 0l0..ceaal L PO ad
ﬁpr. 171....do........ JRURY' [ IS PRI s (o MO PO al
ar. 10 | Sheephorn Creek. .|.....d0.cc.......... At mouth near Ra,dium Colo.......[........ al
10 Near State bridge near McCoy, Colo.|........ a3
10 Near Crater, Colo...........ooo...cofeeeeanen a8
16 300 feet above mouth from footbridge, |........ 50
near Gypsum, Colo.
May 19 2 miles above Selby’s ranch near |........ a 10
Rifle, Colo.
19 | Selby’s ditche..... West Mamm | A short distance above gaging sta- |.._..... 2.4
Creek. Elo]n at Selby’s ranch near Rifle,
olo.
19 | Quaking Asp Creek|..... do.............| Near moutho Cpposﬂ:e Selby’sranch [..... .. a.1
near Rifle, Colo.
19 | Rifle Creek........ Grand River...... At footbndge 2 blocks north of Den- |........ 54
ver & Rio Grande R. R. depot at
Rifle, Colo.
Nov. 22 | Cochetopa Creek. ..| Gunnison River...| About 2 miles above Sillsville, Colo. .|........ 28
Oct. 27| West Naturita | San Miguel River.| Above junction with East N aturita |........ a.5
Creek. insec. 31, T. 43 N., R. 13 W.
Fast Naturita | West Naturita Abovejuuctlon with West Naturita |........ el
Creek. Creek. insec. 29, T. 43 N., R. 13 W.
27 | Lone Cone Creek..| Naturita Creek....| Above point of diversion of Lone |........ al
%onle3 %‘}tch in sec. 25, T. 43 N.,
26 | Basin Creek....... San Miguel River..| At Stone Cabin reservoir, Colo., in |........ .01
sec. 11, T. 44 N., R. 16 W.
Escalante River basin.
Oct. 17 | Pine Creek........ Esealante River..| Escalante, Utah .................... 2.66 10.9
Aug. do. do do . 14.4
May 50.7
San Juan River basin, Colo.
Oct. 21| San Juan..........| San Juan River...| Near Shiprock, N. Mex.............. 4,00 2,390
Virgin River basin.
June 17 { Santa Clara ..... ..| Virgin River...... Near Hunt’s ranch, Utah........... 3.35 20.7
e Estimated. b Float measurement. ¢ Ditch diverted from West Mamm Creek.
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Miscellaneous measurements in Colorado River basin in 1910—Continued.

Gila River basin,
Date Stream. Tri i Gage | Dis-
. . ibutary to— Locality. height. | charge
Feet. | Sec.t.
Nov. 18 | Buckhorn Creek . .| Duck Creek....... Sllver City-Mogollon road crossing, ........ a.1
8 miles above Cliff, N. Mex
Sept. 19 |..... do.....oiiean L 1o TN 4 L A I, 6.2
Jan. 30 | Whitewater Creek.| San Francisco | At road crossing at Glenwood, |........ 7.4
ver. .
May 6]..... i (s T AU [ 1) TN PO L [ T FPUS 7.2
Sept. 19 | Dry Creek.........|..... [+ (I Near Meter’s ranch, 12 milessouthof |........ 0
Glenwood, N. Meéx.
Nov. 18 |..... do............ .. [ (TN Lo L O A P, 0
18 | Little Dry Creek...[..... doceeaalL.t At Silver City-Mogollon ford, 12 |........ 0
m]les south of Glenwood, N. Mex.
Sept. 19 |..... do........ R s U T IR« U SO I, 0
. Las Vegas Wash M
Sept. 6| Arteslan well..... | .........c.......... Las Ve I\ [ N S 0.43
7| Bvery.......L.llllll I o o 1.56
a Estimated.
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gageheights. ... ... ... ... ... 95 ipti
‘White River (South Fork) near:
description.................... ... 98-99
discharge. ...oooveiieriiiiiiiaiaea... 99
discharge, daily... . 100 gageheights.................... ... 107
discharge, monthly........_......... 100 | Craig, Colo.,
gageheights......................... 99 Elk Head Creek near:
C. deseription.........oocoeiiia 58
. . . discharge. . .........ooooiiiilo 58
Cable station, gaging car for, view of......... 206 discharge, daily. .................... 50
Canfield, G. H.,workof..................... 19 discharge, monthly . . 60
Cement Creek near— s
Crested Butte, Colo.: €280 hoights. ... oooooooeeens &
descriptio;J - 148 Fortification Creek at:
ai TTTttmrTTeromsseresesees deseription.................... L 60
ischarge. .........cooeaiiiiiiiiin. 148 :
N discharge........covvmeiiiiiia.. 60
gageheights............ ... ... ... 148 . A
Central, Utah, discharge, daily...................... 61
Qanta Clara River near: discharge, monthly.................. 62
gageheights......................... 61
Yampa River at:
deseription. ... ...l 45~46
discharge, monthly. ..._............. 194 discharge. . ......o.oooeiueeniinnnn 46
gageheights........................ ‘193 discharge, daily..................... 47
Christiansen, E. O., work of................. 19 discharge, monthly.................. 4
Clapp, W. B., WOk of-«.coueoueneoenieaon. 19 gageheights......................... 46
Clark, Colo., Crater, Colo., N
Elk River near: Rock Creek near:
deseription. . cvecveiiaiiiiii 52 discharge. .......ooiiiinmnnenas 219
AiSChATE . . <o meeeee e iaaaan 53 | Crested Butte, Colo.,
discharge, daily ..................... 53 Cement Creek near:
discharge, monthly................_. 54 deseription.........coooeaiilll 148
gageheights................o....... 53 AiSChAIZE . < v vevee e it 148
Cliff, N. Mex., gageheight. ... ... ... 148
Buckhorn Creek near: Crystal River near —
discharge........ovveen ceiiianiaon 220 Marble, Colo.:
Clifton, Ariz., description..................0 s -136
San Francisco River at: gageheights......................... 136
deseription. . ......ooooiiil 207-208 | Current meters, views of..................... 15
discharge....oooveeveaeen i 208 | Current-meter stations, views of............. 14
gageheights...... ... ... ... 208 D
gaging station on, view of............ 206 )
Cochetopa Creek near— Data, explanation of.ee...oooooiiiiiilll 14
Sillsville, Colo.: field methods used in collection of. . ... .. 15
AISCRAIER. -« e eeeenmrnnenneannnnns 219 | Data onstream flow in publications of United
Colorado River at— States Geological Survey, char-
Yuma, Ariz.: acterof............ooooill.n 9-12
description. . Definition of terms. ..ceveeceeenneanneennnas. 12
............ Delta, Colo.,
Uncompahgre River near:
deseription.......cooviiiiieanii.. 157
discharge. ... cccovivemiennrnainnnn 158
discharge, daily...coveeeneanaoo..n 158-159
discharge, monthly.................. 159
general featuresof .. ....... ... ... ... 24 gageheights..........ooiieiiiail 158-159
miscellaneous measurements in........ 218-220 | Dickson, Wyo.,
streamfiowin. ... .. ... ... ... 25-220 Little Snake River at:
tributary basinsof. .. ... ....... ... .. 34-218 deseription....oeeieiiiiineniai.s 66



INDEX.

Dickson, Wyo.—Contirued.
Little Snake River at—Continued.

66
discharge, daily... 67
discharge, monthly. 68
gageheights......................... 67

Dilldn, Colo.,
» Blue River at:

deseription. ... ........ceoooiioialt 132
discharge......................... 132,219
gageheights. ._..................... 132

Snake River at:
deseription. ... ...l 133

. 133
gageheights_ ... .. . ... ... .. 134

Tenmile Creek at:
deseription. ..ol 133
discharge. ... .....ccoooiiiiiiaaan. 133
gage heights........................ 133

* Discharge, definitionof...................... 12
Discharge measurements, accuracy of........ 15-17
natare of . ... ..ol 14
Divide Creek basin, general featufes of....... 136
stream flowin..... ... 136-140
Dolares River at—

Dolores, Colo.:
deseription. .. ...l 160-161
discharge. .......ocoviiemmnnnnnnnnnns 161
discharge, daily..................... 161
discharge, monthly.................. 1552
gageheights. ... ... ... ... ... .. 161

Dolores River basin, general features of ...... 160

stream flowin.. ... ...... ... ... 160-163
Dort, J.C., work of .. ....oooiiiiiiii i 19
Drainage basins, listof ...................... 9
Duchesne River at—

Myton, Utah:
deseription...................... 71-72
discharge. ......................... 72
discharge, daily...........oooiiaann 73
discharge, monthly.................. 74
gageheights................... ... 73

Duchesne River basin, general features of.... 70-71

stream flowin..................o...lL 71-93

Duniley, Colo.,

Fish Creek at:
deseription. ... .....oo...ooiiiiiiaan 56
AiSCharge. . ....oeneeneeaanen. 56
discharge, daily..........coooaene 57
discharge, monthly.................. 58
gageheights................ ... 57

Durango, Colo.,

Animas River at:
description............. P, 180-181
AiSCharge. . ccieiiiaiiiaiiaaananaan 181
gageheights.. .. ................... 181

Florida River near:
deseription... ... ... ..oiill 183-184
discharge...............oooiiiiiil. 184
discharge, daily..................... 184
discharge, monthly.................. 185
gageheights......................... 184

East Inlet to Grand Lake. See Grand Lake.
East Naturita Creek near—

junction with West Naturita Creek:

discharge........ccovevciiiiiiiienn. 219

East River at—
Almont, Colo.:

gage heights
Elk Head Creek near—
Craig, Colo.:

deseription.......................... 58

discharge................. ...l 58

discharge, daily...................... 59

discharge, monthly . 60

gageheights................... ... 59
Elk River near—

Clark, Colo.:
deseription...... ...l 52
discharge............oo...oooi... 53
discharge, daily . .................... 53
discharge, monthly...._............. 54
gageheights......................... 53

Trull, Colo.:
deseription............. ... . .... 54
discharge._.................... ... 54
discharge, daily..................... 55
discharge, monthly.................. 56
gageheights........... .. ... .. ... 55
E.
Emery, Utah,
166
166
discharge, daily..................... 167
discharge, monthly._................ 167
gageheights............_............ 167
Equivalents, listof..................... ... 12-13
Escalante, Utah,

Escalante Creek near:
description. ... ......... ... ... 167-168
discharge................oooiiioa.. 168
discharge, daily..................... 169
discharge, monthly.................. 170
gageheights......................... 169

Pine Creek near:
discharge. . ........ooooeeeeeain... 219

Escalante Creek near—

Escalante, Utah:
deseription........................ 167-168
discharge.................locoiio. 168
discharge, daily..................... 169
discharge, monthly.................. 170
gageheights......................... 169

Escalante River basin, general features of.. 167-168
miscellaneous measurementsin.......... 219
stream flowin.......................L. 167-170

F.

Fall Creek, Colo., -

San Miguel River at:
deseription. ... ......... ... 162
discharge. .. ... ..ol 162
gage heights...................... .. 162

Ferron, Utah,

Ferron Creek (Left canal) near:
discharge. . .. .oooveeiiiiiiiiiinen 218

Ferron Creek (Right canal) near:
dischagre.......cooooiiiiiiianan.. 218



224

Ferron Creek near—
Ferron, Utah:

Ferron Creek (Left canal) near—
Ferron, Utah:

Ferron Creek (Right canal) near—
Ferron, Utah:
discharge. .........o.oooiiiiiaii. ..
Fish Creek at—
Dunkley, Colo.:
deseription.. __....._...............

218

discharge, daily.....................
discharge, raonthly.
gage heights..........
Fletcher, R. H., workof.....................
Florida River near—
Durango, Colo.:

description........................ 183-184
discharge....... . 134
discharge, daily. .. 184
discharge, monthly. . 185
gageheights......................... 184
Fort Crawford, Colo.,
Uncompahgre River at and near:
deseription..... ... ... ... 150-151
discharge........... 151,153
discharge, daily....... . 152,153,155
discharge, monthly. 152,154,155
diversion, daily... .. 15
diversion, monthly . 154

gage heights....................... 152,153
Fort Duchesne, Utah,
Uinta River at:

description. ...............o...o... 89
discharge..... . 9
discharge, daily. .. ) |
discharge, monthly. R 91
gage heights._..._..... .90
Fortification Creek at—
Craig, Colo.:
description 60
discharge................. 60
discharge, daily... 61
discharge, monthly 62
gage heights 61
Fourmile Creek at—
‘Wyoming-Colorado State line:
discharge.......................o.... 218
Fraser, Colo.,
Fraser River near:
description 127
discharge, daily. .. . 1=
discharge, monthly. 128

gageheights_........................ 128
Fraser River near—
Arrow, Colo.:

description. ... ............. ... 128-129
i 129
129

Fraser, Colo.:
description.......................... 127
discharge, daily..................._. 128

INDEX.

Fraser River near—
Fraser, Colo.—Continued. Page.
discharge, monthly.................. 128
gage heights ... 128
Freeman, W. B., workof.................... 19
Fremont River basin, generalfeaturesof...... 4164
stream flowin..... ... ...l 164-167
Fremont River near—
Thurber, Utah:
deseription..... ...l 164
discharge...............cooiiilll 164
discharge, daily.........c...cooo.on 165
discharge, monthly. .- . 166
gageheights......... ...l 165
Fuller, E. 8., Work of .. ... covniiininninnens 19
G.
Gage heights, readings of.................... 14
Gaging car for cable station, view of......... 206
Gaging stations, list of, in Colorade River
DASITL oot 19-24
viewsof ...l 14, 30, 206
Gila River at or near—
Guthrie, Ariz.:
description...... [ 202-203

San Carlos, Ariz.:

description. ... ..ot 203-204
discharge....... - 204
gageheights.................. .. 204
Gila River basin, general features of. 199-200
miscellaneous measurements in. ... 220
stream flowin.................... . 200-218
Glendale, Ariz.,
Agua Fria River near:
description. .. 216
discharge. .... 216
gageheights. ... ... ... .......... 217
Glenwood, N. Mex.,
Little Dry Creek near:
discharge.............cccooiieiiaaon 220
‘Whitewater Creek at:
discharge..............coooouiiian... 220
Glenwood Springs, Colo.,
Grand River at:
description. ... ...l 121
discharge......... 121
discharge, daily. .. 122
discharge, monthly...._............. 122
gageheights......... ... ... 122
Roaring Fork at:
deseription. ... ........oiiilnt 134
. 135
discharge, daily.........ocovaaentn .. 135
discharge, monthly.................. 135
gageheights. ... . ... ... 135
Gore, Colo.,
Sheep Creek at:
discharge........... cerasinaraanesese 249



INDEX,

Granby, Colo.,

Grand River near: Page.
description 115
discharge. .. 115
discharge, daily..................... 116
discharge, monthly....._............ 117
gage heights . 116

Willow Creek at:
discharge....ccooeenianaioiiiiaaan 219

Grand Lake, Colo.,
Grand Lake (East Inlet to) at:
discharge .o..veevienannnnn..
Grand Lake (North Inlet to) at:

ceeeee. 219

deseription. ...l 125
discharge.......o.cooiieaeai oot 125
discharge, daily.c....ccovieiinin. 126
discharge, monthly.........._....... 126
gageheights..._.. . .. .. ... .. ... 126
Grand Lake Outlet at:
description....................... 126-127
diseharge. coeeeuunieiiiiiiia .. 127
Grand River (North Fork) near:
description. .. . ...l 114
discharge................o....... 115
Grand Lake (East Inlet to) at—
Grand Lake, Colo.:
discharge. . .ooeeeeeeeiieeaaaaaanas 219

Grand Lake (North Inlet to) at—
Grand Lake, Colo.:

description. ... ... 125
discharge.......................... 125
discharge, daily.................o.... 126
discharge, monthly.................. 126
gageheights_ ... ... ... ... 126

Grand Lake Outlet at—
Grand Lake, Colo.:

Grand River at or near—
Glenwood Springs, Colo.:

description. ... ...l 121
discharge................_._...._ ... 121
discharge, daily...................... 122
discharge, monthly..........._...... 122
gage heights............. ... ... ... 122
Granby, Colo.:
deseription. ... ... .o.... 115
discharge..........ooooiiiiiiiiilL 115
discharge, daily..................._.. 116
discharge, monthly........._........ 17
gageheights......................... 116
Kremmling, Colo.:
description. ... . ... 118-119
discharge.........covoiiiiiiiiiiaai. 119
discharge, daily.........o.ccooeeaoo. 120
discharge, monthly.................. 120
gageheights........... .. ... ... 119-120
Palisades, Colo.:
description. .. ... 123
discharge. ..ol 123
discharge, daily...................... 124
discharge, monthly.................. 125
gageheightS........ooooveneeieannn. 124
Sulphur Springs, Colo.:
description............... ...l 117
discharge ... ... ... 17
discharge, daily...................... 118

43924°—wsp 289—12——15

Grand River at or near—

Sulphur Springs, Colo.—Continued. Page.
discharge, monthly.................. 118
gageheights............ ... 118

Grand River basin, general featuresof. ._... 113-114
miscellaneous measurements in.......... 219
stream flowin....... ... 114-163

Grand River (North Fork) near—

Grand Lake, Colo.:
deseription....... . ......o........ - 114
discharge............ et 115

Grand River (South Fork) at—

Lehman, Colo.:
discharge............................ 219

Granite Reef, Ariz.,

Salt River at:
deseription. ...l 215
discharge, monthly.._.........._.._. 215

Green and Colorado (main) River basin,

general featuresof............... 25-27
miscellaneous measurementsio.......... 218
stream flowin.... ... ... .......o.llo 27-33

Green River, Utah,
Green River at:

gage heights

San Rafael River near:
description. ........._...........2.. 104
discharge. .. .......c.oooiiiiiiail 105
discharge, daily... 105-106
discharge, monthly.................. 106
gageheights......... . ....... ... 105

Green River at or near—

Green River, Utah:
deseription............ ... 28
discharge....ooovveeininereaennn o 28
discharge, daily...................._. 29
discharge, monthly.................. 30
gageheights................... ... 29

Kendall, Wyo.:
description. ..ol 27
QiSChArge. .« o oemceiiecmie i 27
gage heights. .. 27

Little Valley, Utah: g A
description 30
discharge. .. 30
gage heights 30

Guannison, Colo.,

Gunnison River near:
deseription. ....................... 144-145
diSCharge. .. .oovirmireeiiaieenan.. 145
gage heights.. 145

Gunnison River at or near—
Gunnison, Colo.:

discharge, daily.........._.......... 147
discharge, monthly. ... .. .......... 147
gageheights. ...l 146
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Page. N Page
Gunnison River basin, general features of.. 142-143 | Indian Creek in—
streamflowin._ ... ... ... .. ... 143-163 Strawberry Valley, Utah:
Guthrie, Ariz., description...................oo.ll 78
Gila River near: discharge. ... ...ooviiiieiinaanaanean 78
deseription...........oociiaian.. 202-203 discharge, daily..................... 59
diSCharge. ..o.voveeeiecaeaeaaaannns 203 discharge, monthly............._.... 80
VIeW Of . oo 30 gageheights...._.................... 79
gageheights............c.ccoiiiiil 203 | Indian Creek (mouth), Utah,
Gypsum Creek near— Strawberry River at or near:
Gypsum, Colo.: 74
discharge. ... .. ... .o.iiiiia.. 219 74
discharge, daily..............cooounn 75
H. discharge, monthly.. 76
Hamilton, Colo., gage heights......... 75
Williams River at: Investigations, authority for. 7
h 64 SEOPe Of .. e e 7
64
65 1. .
66 | Jacob, C.C., workof.._...... ...l 19
85 K
Harding, 8. T., work of ... 19 | Kendall, Wyo., .
Hartwell, 0. W., work of 19 Green River near:
Hassayampa River basin, general features of. 217 deseription. .......coioiiiiiiiaiian. 27
stream flowin.. ... .. ...l 217-218 discharge... . 27
Hassayampa River near— gage heights ... . 27
Wickenberg, Ariz.: Kremmling, Colo.,
description.- ...l 217 Grand River near:
discharge. ... .. 218
gageheights...................o..i. 218
Hayden, Colo., discharge, daily. . .
Yampa River at: discharge, monthly.................. 120
218 gageheights................... ... 119-120
Helper, Utah,
Price River near: L.
description. ......ocoeeiiiiiaiiin.s . 101 | Ladore, Colo.,
discharge, .. 101 Beaver Creek near:
discharge, daily .. 102 description. ... 38
discharge, monthly.. 103 AisCharge. .....ooieieiainiiiene. 38
gageheights....................... 101-102 discharge, daily. . ................... 39
Hesperus, Colo., discharge, monthly.. 39
La Plata River near: gageheights......................... 39
185 . Vermilion Creek near:
185 description...................oolll 39-40
186 discharge............ocoiiiiiiiaiaa.. 40
186 discharge, daily..................... 40
186 discharge, monthly . . 41
gageheights................ ... ... 40
Huntington, Utah: Lake Fork near—
description................ ... 110,111 Myton, Utah:
discharge...... ... 1 description. ... ...l 84-85
discharge, daily...........ooeiaos 113 85
discharge, monthly.. 113 86
gageheights......................... 111 87
Hunt’s ranch, Utah, 86
Santa Clara River near: ‘Whiterocks, Utah:
AiSChATES. - iiieiii e ieiaaa 219 deseription. .....ooiiiiiiiiiiiii 82
82
I. 84
Ignacio, Colo., discharge, monthly.................. 84
Los Pinos River near: gageheights. .. ... ...l 83
description...........cooceieiuanna.. 179 | La Plata, N. Mex,,
discharge. ...... 179 La Plata River at:
discharge, daily... 180
discharge, monthly. 180
gage heights...... . 180




INDEX. 227
La Plata, N. Mex.—Continued. Page. | McDowell, Ariz., Page.
* La Plata River at—Continued. Salt River at:
discharge, monthly.. 188 deseription. .. ........oooioiiiiaas 215
gageheights. ... ...............o. 187 discharge, monthly.................. 215
La Plata River near— Verde River at:
Hesperus, Colo.: description.
185
185
186
186 | Mancos, Colo.,
186 West Mancos River near:

La Plata, N. Mex.: description...... . 188-189
deseription. ..........ocoooeionl. 186-187 discharge. . .. 189
discharge..... 187 discharge, daily..................... 189
discharge, daily. . 188 discharge, monthly. 189
discharge, monthly. 188 gage heights...........co..ooceiann.. 189
gage heights...... - 187 | Marble, Colo.,

LaRue,E.C.,workof...........o...co..... 19 Crystal River near:
Las Vegas, Nev., description 136

artesian well at: gage heights.....__.._.. 136
discharge. . 220 Maybell, Col

Las Vegas Wash, miscellaneous measure- ayoel, tolo., .
ONES H. e oo 290 Yampa River near:
Lehman, Colo. description......................... 47-48
3 ¢ 2

Grand River (South Fork) at: discharge. ... 48

QiSChAIZE. ..o oeeee e eeeannes ,219 discharge, daily ... 48
Lewis Springs, Ariz., dlschar{ge, monthly 49

San Pedro River near: gage heights...... - 8
AESCIIPHON - eeeeeneeeeaenens 211-212 | Means, H.C.,,workof......__......_......._ 19
AISCDAIES. - ooeniee o aeeeoonnnn a19 | Meeker, Colo.,
gage heights......................... 212 White River at:

Little Dry Creek near— description
Glenwood, N. Mex.: discharge. . ...
QISCRATEE. .-« evveemnereeennaanens 220 discharge, daily
Little Snake River at— discharge, monthly
Dickson, Wyo.: gage heights
g6 | Miller, C. D., work of.
66 | Miscellaneous measurements in—
67 Colorado River basin...._......._..... 218-220
68 Escalante River basin................... 219
67 Gila Riverbasin......................... 220
Little Valley, Utah, Grand River basin. . .. 219

Green River at: Green Riverbasin....................... 218
deSCTIPHION -« o e vneeniaeens eenes 30 LasVegasWash........................ 220
AISCRAIZE. - v e eeeeeeeaie s 30 San Juan River basin.. ..o219
gageheights. ... ..co.ooeeeeeonn.. 30 Virgin River basin...................... 219
gaging station, view of. . ............ 30 | Moapa, Nev.,

Lone Cone Creck near— Muddy River at:

diverson of Lone Cone ditch: description. ... ........ooooiill.s 197

AiSCharge. v ceeermniiinaeaniaana 219 o197
Lone Cone ditch (diversion of), discharge, daily..................... 198

Lone Cone Creek near: discharge, monthly.................. 198

discharge. ............oooiiiiiiacin.n 219 gageheights.................o.o...L 197
Los Pinos River near— Mogollon, N. Mex.,

Tgnacio, Colo.: Whitewater Creek near:
description. ... ...ocuoninciinnnns 179 deSeription .- +eooceuueeeenaann 208-209
dgehmge. cemiees 179 AISChArge. ..o ccoeeieeeiia e 209
discharge, daily.. .. 180 discharge, daily. .. . 209
g;sg‘;hlmt':mmy bt dischaxge, mOnthLY.................. 210

"""""""" Montrose, Colo.,
Lyon, G. J.,,work of . ..e.iovininieniininnnan 19 Uncompahgre River at:
M. deseription . .. .ooo.eeeaeeaeane 155-156
MeChristie, M. E., work of.......oeetinnnn... 19 . 156
McCoy, Colo., 156

Piney Creek near: 157

AiSCharge «..vovveernimnnnanncnncanns 219 gagevheights. ............cooeivaane 156
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Muddy Creek near— Pine Creek at or near—Continued.

Emery, Utah- Page. Pinedale, Wyo.: Page.’
deseription..........o..oco.oo.... 166 description. ...l 35-36
discharge.........co.coiiiiiiniiias 166 discharge...........cooiiiiiiiiiaas 36
discharge, daily....o.coveevieiaaot 167 gageheights......................... 36
discharge, monthly.................. 167 | Pinedale, Wyo.,
gageheights....................... 167 Pine Creek near:

Muddy River at— . deseription......... .. ...l 35-36

Moapa, Nev.: discharge. .......cocoiiiiiiiiiiiiaas 36
description.............oo.ooilll 197 gagedeights..... .......... ... .. 36
discharge. ... ...o...ooioiiiiii..s 197 Pole Creek near:
discharge, daily................o.... 198 deseription........... e 36-37
discharge, monthly.................. 198 discharge. ...l 37
gageheights........................ 197 gage deigdts...........o.ooiinils 37

Myton, Utah, Piney Creek near—

Duchesne River at: MeCoy, Colo.:
deseription. . ... 71-72 discharge. ...l 219
diseharge. . ......coooooioein... 72 | Pinnacle, Colo.,
discharge, daily..................... 73 Trout Creek at:
discharge, monthly... _........_.... 74 deseription. ...l 49
gagehelghts.............co.oooil. 73 discharge................oooiilil 49

Lake Fork near; discharge, daily ..................... 50
deseription. ...........cooooiiiii.. 84-85 discharge, monthly.................. 51
QUSCRALEe. . .- oo ie et 85 gageheights......................... 50
discharge, daily..................... 8¢ | Fitkin, Colo.,
discharge, monthly.................. 87 Quartz Creek at:
gageheights.. ........_............. 86 deseription. ...t 149

gageheights._...... ... ... ... 149
N. Placerville, Colo.,
San Miguel River at:
New Fork River basin, general features of... 34 deseription . .......c.cooooiiiiian 162-163
streamflowin....... ... .. ... ... ... 34-37 diSCharge. ... vvoeie i 163
New Fork River near— discharge, daily . ....ccoooviioiann.. 163

Cora, Wyo.: discharge, monthly.................. 163
deseription.. ... . ...l 34 gageheights.. ... ... ......... 163
discharge.. . .....cocooiiiioiniaaas 34 | Pole Creek near—
discharge, daily..................... 35 Pinedale, Wyo.:
discharge, monthly.................. 35 deseription . ...l 36-37
gage heights......................... 35 diSCharge. . cocieiieii i 37

Nogales, Ariz., gageheights........ ... ... ... 37

Santa Cruz River near: Price canal at—
deseription. ... .....cooiiiiiioe 212-213 Price, Utah:

[ 213 diseharge.......ooeeeniiiiiiils 218
gageheights......................... 213 | Price meters, viewsof....... ...l 15

North Inlet to Grand Lake. - See Grand Lake. Price River at or near—

Helper, Utah:

P. deseription ...l 101
discharge. ... .ooovviviemoninensnnnns 101
Padgett, H. D., work of . .................... 19 discharge, Aaily . ...oooceeeenoeannn.. 102
Palisades, Colo., discharge, monthly.................. 103

Grand River near: gage heights. ....oouimeannnnnnns 101-102
description . .....c...o..oiiiiiil..s 123 Woodside, Utah:
discharge........ooooiiiiiii s 123 deseription . ........o..oceiiiiiieanns 103
discharge, daily................ 124 discharge. ... .cciiiiiiiiiiiaaan.s 103
discharge, monthly 125 discharge, monthly.................. 104
gageheights..................o 124 | Price River basin, general features of...... 100-101

Phelan, J. J., work of .. ... 19 stream AowW M. ... .ciiiiiiiiiaana.n. 101-104
Piedra River at— Price Road Bridge station, Utah. See

Arboles, Colo.: Myton, Utah.
deseription..................o..oo.. 177 | Publications, lists of....covovaueeiaiiaiiiaen 9-11
diseharge... .............o.oooool. 178 | Publications of United States Geological
discharge, daily ..................... 178 Survey, data on stream flow in.. 9-12
discharge, monthly... . 178 | Purton, A. B., workof............oiiat 19
gageheights ...l 179 | Pyramid, Colo.,

Pine Creek at or near— Williams River near:

Escalante, Utah: deseription - co.eeeeniaiiiiiiiiann 62

discharge...... eresonraneacnn ceaacess 219 AISChArge. ceeevnncnecncencerneenseens 62



INDEX.

Pyramid, Colo.—Continued.

Williams River near—Continued.. Page.
discharge, daily ..................... 63
discharge, monthly. 64
gageheights............... ... ... 63

Q.
Quaking Asp Creek near—

Rifle, Colo.:

discharge. ......cooveiiiiiaiiai ot 219
Quartz Creek at—

Pitkin, Colo.:
deseription. .. ... ...ocoiiiiiiiiuaa.. 149
Gageheights........................ 149

R.
Radium, Colo,

Blue River near:
discharge. ... ...ociiiiiiiiiiiiaaa.. 219

Sheephorn Creek at:
discharge. .....o..oooiiiiiiiiiiiaaa. 219

Raven, Colo.,
West Divide Creek at:

discharge, daily...................... 140
discharge, monthly . 140
gageheights._.............. ... 139
Raven Creek, Colo.,
West Divide Creek near (at Beard’s
ranch):
deseription...... ...l 136
137
138
discharge, monthly...... ... . ... 138
gage heights.................... ... 137
Rating curves and tables, accuracy of........ 1517
construction of ... ...l 14-15
Redrock, N. Mex.,
Gila River near: .
deseription........................ 200-201

gageheights............_ ... ... 201
Rifle, Colo.,

Quaking Asp Creek near:
discharge..........cooiiiiiiiiiiaiaa 219

Rifle Creek at:
discharge...........oo.ooooolilllll 219

Selby’s ditch near:
discharge..........ccooviiiiiiiaaiao. 219

West Mamm Creek near:
deseription.................. ... 140-141
discharge.......................... 141,219
discharge, daily...................... 141
discharge, monthly.................. 142
gageheights. ... ... ... 141

Rifie Creek at—

Rifle, Colo.:

discharge.......ocooieiiiiiiiaiiiiaa. 219
River Portal, Colo.,

Gunnison River at:
deseription......oooooooiiiiiiLo 145-146
discharge. ...... P . 146
discharge, dail¥.eceaeeeersaeeareneas. 147
discharge, monthly.....coceuevcnaees 147
gago hefghts....ooiicnvinnioiiiniinns 148

Roaring Fork at—
Glenwood Springs, Colo.:

134

135

135

135

gageheights.............. ... ... 135

Roaring Fork basin, general features of...... 134

stream flowin................... ... 134-136
Rock Creek near—

Crater, Colo.:
discharge. .....ooueeiieneeieineaens 219

Roosevelt, Ariz.,

Salt River at: .
description........................
discharge, monthly.

Run-off, definitionof... ... ................
Russell, G. H., workof ... ... ..._........

S.
Salton Sink basin...............ooaiilal 218
Salt River at—

Granife Reef, Ariz.:
description. .........o.ociiiiiiian, 215
discharge, monthly.................. 215

McDowell, Ariz.:
deseription. ........o.oiiiiiiiiaan.. 215
discharge, monthly.................. 215

Roosevelt, Ariz.:

AesCription . ... eveeiieaeiaeens 214-215
discharge, monthly.................. 215
Salt River basin, general featuresol.......... 214

stream flowin.. .. ......c.o.viiiinae... 214215
St. George, Utah,
Santa Clara River near:

.

San Carlos, Ariz.,

Gila River at:
deseription.............oooiiiil. 203-204
discharge 204
gage heights.. 204

San Carlos River at:
deseription........ocoiiiiniiiinanann 210
discharge. .. 210
gage heights. ... 21

San Carlos River at—

San Carlos, Ariz.:

210

210

gageheights.......................... 211

San Carlos River basin, general features of... 210

stream flowin.._........... ...l 210-211
San Francisco River at—

Alma, N, Mex.:
deseription.............ooiiiiinnn.. 205

gaging station on, viewof........uis



230 INDEX.,
Page. Page.
San Francisco River basin, general featuresof. 205 | Santa Clarg River near—Continued.

stream flowin.. .. ... ....o......l. 205-210 Hunt’s ranch, Utah:

San Juan River at or near— AiSChArge. ..o o vieeii i 219

Arboles, Colo.: St. George, Utah:
deseription.. ... ._.... ... . 172-173 deseription. .. .. ...l 194-195
discharge. -......cooeoceeieeieaan.. 173 discharge.........cceviviiiiaianaea 195
discharge, daily..................... 173 discharge, daily..................... 196
discharge, monthly_....._......_.... 174 discharge, monthly ... ... .......... 196
gageheights_......._................ 173 gageheights......................... 195

Blanco, N. Mex.: Santa Cruz River at or near—
deseription.._...._........ ... ... 174 Nogales, Ariz,:
gageheights....................... 174-175 description...................... 212-213

Bloomfield, N. Mex.: diseharge. .. ...ccovviieiiiiiiiaiins 213
deseription..................... ... 175 gageheights..................... ... 213
discharge. ........................... 175 Tueson, Ariz.:
discharge, daily................... 176-177 deseription. ....oo.oiioiiiiian... 213-214
discharge, monthly.. ....._......... 177 run-off, daily..........ocooiiion. 214
gageheights......................... 176 | Santa Cruz River basin, general features of.. 212

Shiprock, N, Mex.: stream flowin................ ... 212-214
diseharge............................ 219 | Savery Creek at—
miscellaneous measurements in. ... .. 219 mouth of creek:

San Juan River basin, general features of .. 170-172 discharge.....oc.ooooiiiiiiiiiiiaas 218
miscellaneous measurements in.......... 219 | Scholl, Colo.,

stream lowin.......o.. ... 172-188 Williams Fork near:

San Miguel River at— deseription. ...........coioiiiioians 129

Fall Creek, Colo.: Aischarge. . ....ooeoeieeiiiaaaa 129
deseription.......................... 162 gageheights....................ol. 130
discharge................... s 162 | Second-foot, definition of................... 12
gageheights. .. .. __ ... ... 162 | Selby’s ditch near—

Placerville, Colo.: Rifle, Colo.:
deseription..................... 162-163 AISChArge. .« vemevneieneiaaeanannns 219
discharge......... ... 163 | Sheep Creek at—
discharge, daily................._... 163 Gore, Colo.:
discharge, monthly................_. 163 discharge. ....ooeoeeoioiianoiiiaaae 219
gageheights... ... .. ... .......... 163 | Sheephorn Creek at—

San Pedro River basin, general features of... 211 Radium, Colo.:
stream flow.in......... .. ... ... ..... 211-212 discharge. . .o.coveevinveneinanniaan 219
San Pedro River near— Shiprock, N. Mex.,

Lewis Springs, Ariz.: San Juan River near:
deseription. ............... ... 211-212 AiSChArge. .- ciiieei i 219
discharge. .- ..ovveeiiii e 212 | Sillsville, Colo.,
gage heights._.....___....__.... ... 212 Cochetopa Creek near:

Sen Rafael, Utah, QISCRATER. - e oeeeeccaeaanan 219

Cottonwood Creek near: Slater Creek near—
deseription..... ...l 106-107 Siater, Colo.:

AiSChATZe. <« omeeeeiiiiaa . 107 i
discharge, daily.. .. ...._.....1...... 108
discharge, monthly.................. 108
gage heights. ............. ... ... 107 discharge, monthly..
San Rafael River basin, general features of... 104 gageheights.... ....................
stream AOW in.....occoeiioiiiieao. 104-112 | Snake River at—
San Rafael River near— Dillon, Colo.:

Green River, Utah: description 133
deseription. ... ....oooiiiiiiiiiiiaas 104 discharge. ... 133
QISCHATZE. < e e veeee e aiiaaaaaas 105 gage heights 134
discharge,daily.................... 105-106 | Soda Creek at—
discharge, monthly. . eee. 108 Steamboat Springs, Colo.:
gageheights................... ... 105 description

Santa Clara Rivernear— | discharge................oocomeonnns

Central, Utah:
deseription . ... veeeeeeeaaen. 192-193
discharge...oevemenenie ot 193
discharge, daily. .. 194 | Steamboat Springs, Colo.,
discharge, monthly.. 194 Soda Creek at:
gage heights.......... ceveeaan 193 deseription......ccoiiiiiiiiiiiinne. 6L




INDEX. 231
Steamboat Springs, Colo.—Continued. Page. | Swansea, Ariz., Page.
Soda Creek at—Continued. Bill Williams River near:
discharge. ............co.oiiiiiiiaa 51
discharge, daily. . 52
discharge, monthly. . 52
gageheights.................... ... 52
Yampa River at— Tables, explanation of..........coooeeeene... 14-15
Taylor River at—
Almont, Colo.:
deseription........ccoeeae.n. .. 143-144
discharge....... 144
gage heights -ou discharge, daily............ 144
Stevens, G.C.,work of ...................... 19 discharge, monthly......... L 144
Stewart, J. B.,, workof . ..........o...lillll 19 gage heights............ocooeeeea... 144
Stone Cabin Reservoir— Tenmile Creek at—
Basin Creek at: Dillon, Colo.:
discharge......ocvaeeieiiinnaoa.. 219 deseription .. ..ol 133
Strawberry River at or near— discharge..... 133
Indian'Creek (mouth), Utah: gage heights.. 133
description 74 | Terms, definitions of 12
discharge. ....... . 74 | Theodore, Utah,
discharge, daily. .. . Strawberry River at:
discharge monthly : % description...............o...oll 76
gage heights. ..................c.. 75 discharge................... -
old gaging station, Utah: discharge, daily [t
; ’ : discharge, monthly .78
diseharge. .......o..ooooiiiiinnns 218 828 REIGHTS- - oeoeeemoeeeeeee e 7
Theodore, Utah: Thurber, Utah,
deseription. .....ooeiiiiiiiiaiot 76 Fremont River near:
discharge.........ccoeiiiiiieiiaaa. 76 AESCTIPHON « - - o« e oo 164
discharge, daily...................... 77 discharge......... e 164
discharge, monthly.................. 78 discharge, daily...........oooannn .. 165
gage heights........................ 7 discharge, monthly.................. 166
Strawberry Valley, Utah, gage heights. .. ... ... 165
Indian Creek in: Trail Hollow Creek in—
description....................oollll 78 | - Strawberry Valley, Utah:
discharge.......coooooiiiiiiiiiiiiis 78 description. ... ... .ol 80
discharge, daily...................... 79 discharge......... 80
discharge, monthly.................. 80 discharge, daily 81
gage heights......................... 79 discharge, monthly.................. 82
Strawberry River in, See Indian Creek, gageheights... .. . ... ........ ... 81
Utah. Trout Creek at—
Trail Hollow Creek in: Pinnacle, Colo.:
Aeseription. ..o oo 80 deseription.............. ...l 49
AISChATEe .+« e e e e e 80 diSCharge. .. .c.ooeane 49
discharge, daily...................... 81 discharge, dafly. ............oooeenes 50
discharge, monthly.................. 82 discharge, monthly.................. 51
gageheights......................... 81 gage heights........................ 50
See also Indian Creek, Utah. Trull, Colo., -
Stream measurements, aceuracy of........... 15-17 Elk River near:
Sullivan, V. L., work of . ..............o..... 19 g?scrh:‘d];gon """""""""""""" g:
. ISCRATEE. .« < eeeeeeieaaaeeneaannennas
Sulpé‘r‘;’nipgir;i? :t‘fl"" discharge, daily .. ......oooooneee... 55
A discharge, monthly.................. 56
descriptione ... coeeenniniiiiiins 117 e heights 55
QUSCHATE®. « -+ eeeeeemeeeeee e 117 8ABO MEIBNLS. - oo veveeae e
discharge, daily 11g | Tucson, Ariz.,
. ’ AR Santa Cruz River and ditches at:
discharge, monthly.................. 118 .
gage heights. . oooooooeeeee . 18 deseription........o.oooooeennnn Ha-214
run-off, daily....................l 214
‘Williams Fork near: h
ABSCEIPHON o o oo oo, 130 U.
discharge...........co.oooiiiiil. 130 | Uinta River at or near—
discharge, daily..................... 131 Fort Duchesne, Utah:
discharge, monthly.................. 131 deseription. ...l 89
gage heightSe.eueeenenanianiiaiis 131 discharge.....oovoiiiiiainnnan.. e 90
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Uinta River at or near—Continued.

Fort Duchesne, Utah—Continued. Page.
discharge, daily.... . 91
discharge, monthly. .on
gage heights...... ... ... 90

‘Whiterocks, Utah:
description. ............o... ...l 87
discharge. .... 88
discharge, daily.... 88
discharge, monthly... 89

Uncompahgre River at or near—
Delta, Colo.:
AeSCriPtion . .. .o oo e 157
discharge. ... 158
discharge, daily.. . 158-159
discharge, monthly ... 159
gageheights.................... .. 158-159

Fort Crawford, Colo.:
deseription................ eeeanan 150-151
discharge...... --.. 151,153

discharge, daily.... .. 152,153,155
discharge, monthly . 152,154,155
diversion, daily..................... 154
diversion, monthly .. 154

152 153
. 155-156
............................ 156
discharge, daily..................... 156
discharge, monthly.................. 157
gage heights....... ... ... ... ... 156
Uncompahgre River basin, general features of 150
streamflowin.... .. ... ... ... 150-160
Vasquez Creek at—
Vasquez, Colo.:
discharge......co.oooiioiiiian... 219
Verde River at—
McDowell, Ariz.:
deseription. .......oooeiiiiiiiiil... 215
discharge, monthly.................. 215
Vermilion Creek near—
Ladore, Colo.:
deseription. ... ... ... 3940
discharge................cieiiiaiao. 40
discharge, daily..................... 40
discharge, monthly. ... ... feeeaaa 41
gageheights......................... 40
Virgin River at—
Virgin, Utah:
deseription. ... 190-191
discharge. .............. ... ... 191
discharge, daily. . ................... 192
discharge, monthly ... .. .. ... 192
gageheights...._.................... 191
Virgin River basin, general features of....... 190
stream flowin................. .. 190-199
miscellaneous measurements in.......... 219

Ww.

West Divide Creek at or near—
Raven, Colo.:

QiSCRATEE. coverennans

INDEX.

West Divide Creek at or near—Continued.

Raven, Colo.—Continued. Page.
discharge, daily 140
discharge, monthly 140
gage heights 139

Raven Creek Colo. (at Beard’s ra.nch)

136

137

138

138

137
West Mamm Creek near—

Rifie, Colo.:
deseription.....cooeeeiiiiiiiia, 140-141
discharge. ......................... 141,219
discharge, daily..................... 141
discharge, monthly................_. 142
gageheights. . ... ... ... .. ... 141

West Mancos River near—
Mancos, Colo.:

description

discharge. .. .....ooooiiiiiiniiaiaian
discharge, daily

discharge, monthly.................. 189
gageheights_........................ 189

West Naturita Creek near—
junction with East Naturita Creek:

discharge. ... cooooeiieiiiiiiaao. 219
‘White River at—
Meeker, Colo.:
description. ......................... 96-97
discharge. c..cooornie i 97
discharge, daily..................... 98
discharge, monthly. ... .............. 98
gageheights. ... .......... .. ....... 97
‘White River basin, general features of....... 94
stream flowin.... . ... ... 94-100

White River (North Fork) near—
Buford, Colo.:
description

discharge, monthly. .

gage heights..... R

‘White River (South Fork) near—
Buford, Colo.:

discharge, daily. .........o.o..oo.on 100
discharge, monthly.................. 100
gageheights.............. ... ... . 9

‘Whiterocks, Utah—
Lake Fork near:
deseription. ...l 82
discharge. ..
discharge, daily. ..
discharge, monthly..
gageheights.........................
Uinta River near:

BREY

828y

discharge, monthly.....c.oveeeaarens



INDEX. 233
Whiterocks River near— ‘Woodside, Utah,

‘Whiterocks, Utah: Price River at: Page.
AesCription . . ...e.oeneeeeiniann.. description........................ 103
discharge............... discharge.........ccoevoiiiiiiiianaa. 103
discharge, daily gimyme, monthly.................. 104
discharge, monthly Work, division of...._....................... 19

‘Whitewater Creek at or near— Y.

Glenwood, N. Mex.: Yampa, Colo.,

QiSChATZe. .« eoeneenaneeennnns 220 Yampa River near:

Mogollon, N. Mex.: deseription. ........... ..ol 41
deseription. .. .......c.oioeeii... 208-209 glizcclﬁ:fé:- ey g
discharge. ... ..ot 209 N AR
discharge, QY - . .- onweeerenmnnnnns 200 discharge, monthly.................. 43
discharge, monthly. ................. 20 o BHOMEIENES. ... 2

A ampa River at or near—
Wickenberg, Ariz.: Craig, Colo.:

Hassayampa River near: description
deseription. ............c.oiiiaaos
discharge...........coiimiiniiaiaanas
gageheights... ... ... ...l

Williams Fork near—

Scholl, Colo.:
deseription. .............oooiiioiol.
discharge.........cocooiiiiiiiiiiaann
gageheights... .. ... .. ... .. ...

Sulphur Springs, Colo.:
deseription. .............o.ooiiool
discharge ..o ... .. ..ccooeiiiiiiia.
discharge, daily................_.....
discharge, monthly. ... ...........
gageheights...._....................

Williams River at or near—

Hamilton, Colo.:
deseription. ... ... ..........o..o.
discharge. ... ..o..covveiiiiiaaianan
discharge, daily......................
discharge, monthly..................
gageheights......._.. ... ... ...

Pyramid, Colo.:
deseription. ...... ... ..ol
discharge...:... ...l
discharge, daily...................... 63 | viuma, Ariz.
discharge, monthly.................. 64 Colorado River at:
gageheights......................... 63 deseription. ... . ...l 30-31

Willow Creek at— AiSCRATEe. ..o e eee e 31-32

Granby, Colo.: discharge, daily........_............. 33

discharge..........co..ooooiiloiiaon 219 discharge, monthly....._............ 33
Wood, B.D., workof...............o...o... 19 gageheights. ... .. .. .............. 32




