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SURFACE WATER SUPPLY OF PACIFIC COAST IN
CALIFORNIA, 1910.

By W. B. Crarp, F. F. Hensaaw, and H. D. MoGrAsHAN.

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 water-
resources branch of the United States Geological Survey, either inde-
pendently or in cooperation 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-
tures, 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 provision
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 under the following item:

For gaging the streams and determining the water supply of the United States, and
for the investigation of underground currentsand artesian wells, and for the preparation
of reports upon the best methods of utilizing the water resources.

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

Annual appropriations for the fiscal year ending June 30—

1895 - o $12, 500
1896 . - o 20, 000
1897 to 1900, inclusive..... .. ... .. ... .. ... ... 50, 000
1901 to 1902, inclusive.... ... ... .. ... ... ...l 100, 000
1903 to 1906, inclusive... .. e 200, 000
1907, - oot 150, 000
1908 t0 1910, inclusive... ... .. ... ... 100, 000
§ 1) S DR 150, 000

7
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SCOPE OF INVESTIGATIONS.

These investigations are not complete nor do they include 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
country. Each part demands its proportionate 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 different
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 relation of the results to other long-time records on
adjacent streams. ) "

In the performance of this work an effort is made to reach the high-
est degree of precision possible with a rational expenditure of time
and a judicious expenditure of a small amount of money. In all engi-
neering 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 sufficiently
accurate for all practical purposes. Many of the records are, how-
ever, of insufficient length, owing to the unforeseen reduction of ap-
propriations 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
maintained 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 pre-
cipitation, 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 12 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.

I | 281 | North Atlantic coast.
II | 282 | South Atlantic coast and eastern Gulf of Mexico.
IIT | 283 | Ohio River basin.
IV | 284 | 8t. Lawrence River basin.
V | 285 | Upper Mississippi River and Hudson Bay basins.
VI | 286 ouri River basin.
VII | 287 | Lower Mississippi River basin.
VIII | 288 | Western Gulf of Mexico,
IX | 289 | Colorado River basin.
X | 290 | Great Basin,
X1 | 291 | Pacific coast.in California.
X1II | 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 8.= Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2.......... Descriptive informationonly.... ... ...l
11th A, pt. 2.enn.nn... Monthly diseharge. . .......oooniiiimii e 18§4Qt0 Sept.,
890,
12th A, pt. 2cc.oooii]nnns 15 1884 to June
30, 1891.
13th A., pt.8.......... Mean discharge in second-feet .. .......................... . lsgtll 1t8% ) Dec.
14th A, pt. 2.......... Monthly discharge (long-time records, 187110 1893)............... 18;51;’ 1%?) 3'Dec.
Descriptions, measurements, gage heights, and ratings. -......| 1893'and 1894.
Descriptive information only.............. ... ... ...
.| Descriptions, measurements, gage heights, ratings, and monthly | 1895.
discharge (also many data covering earlier years).
Gage heights (also gage heights for earlier years)................_. 1896.
Descri})tlons, measurements, ratings, and monthly discharge (also | 1895 and 1896
similar data for earlier years).
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. ‘ Character of data. Year.
WS.15.eeuen..... ....| Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas. . .
WS 16.ccceeninnnn. Descriptions, measurements, and gage heights, western Missis- | 1897.
s[l)ppl River below junction of Missouri and Platte, and western
nited States.
19th A, pt.4.......... Descriptions, measurements, ratings,and monthly discharge (also | 1897.
some long-time records).
WS 27 e Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.
WS, 28 ceeiincaanns Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A., pt. 4......... | Monthly discharge (also for many earlier years)....... e 1808.
W S.351039.......... Descriptions, measurements, gage heights, and ratings. ..] 1899,
21st A, pt. 4.......... Monthly disCharge. .. ..voeeneiieiaiiaaneeacnaannan .| 1899.
WS.471053.......... Descriptions, measurements, gage heights, and ratings. -.{ 1900.
22d A, ptéd........... Monthly discharge. . ..cvoiiiiiaeie e niaiaanennan -.| 1900.
W S.65,66.....c.o.... Descriptions, measurements, gage heights, and ratings. --| 1901
WS. 75 e ..| Monthly discharge --| 1901
W S.82to85.... ..| Completedata........... -.| 1902.
W 8.97 to 100. .. P PR do ..} 1903.
W S.124to 135.. . 1904.
W 8. 165 to 178.. 1905.
W S. 201 to 214.. 1906.
W S. 241 to 252. 1907-8.
W 8. 261 to 272, 1909.
W S. 281 t0292.. 1910.

Norte.—No data regarding stream flow are given in the 15th and 17th 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 1909. Wherever the data for a drainage basin appears in
two papers the number of one is placed in parentheses and the por-
tion of the basin covered by that paper is indicated in the second
table. For example, in 1904 the data for.Missouri River were pub-
lished 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 coritaining results of stream measurements, 1899-1910.

1899a 19001?3l 1901 1902 | 1903 1904 1905 | 1906 [1907-8| 1909 | 1910
Atlantic coast and eastern R
Gulf of Mexico: .
gevg En%s_md rtiv]grsl ... 35 47| 65,75 82 97 124 165 201 241 | 261 281
udson River to Dela-! 47
ware River meinsie)| 35 [{ (1% }os,75| s2| 97| 125| 166 202| 241 261 251
Susquehanna River to
York River, inclu-
3 sive. Hiver” ol (31;»)5 48] 65,75 ( g)2 (979)7 126 167 203 241 ] 261 281
ames River to Yad- ; 8
kin River, inclusive..{ 36 } 48 65,75 { 83| 98 } 126 167 203 42| 262 282
Santee River to Pearl
River, inclusive. ... .. 36| 48| 65,75| 83| 08 127 168 242 | 262| 282
St. Lawrence River........| 36| 49| 65,75 {(8?{); } 97| 120| 170| o206 244 264 284
Hudson Bay.....cocooee]iceanifaannn. 66,75 85 100 130 171 207 245 | 265 285

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 containing results of stream measurements, 1899-1910—
Continued.
1809 | 1900 | 1901 | 1902 | 1903 | 1904 | 1905 | 1906 |1907-8| 1909 | 1910
Mississippi River:
Ohio River............ 36 {(‘%439’) }65,75 83| o3| 18| 169| 205| 243| 263 283
Upper Mississippll 351 49| 65,75| s {(%g’) dmslb | wor| 2| 25| o
Missouri River........ G Gy (reoms| saf oo lf I3sih w2| 208| 246) 266|286
Lower Mississippi (63), | (83), | (98), | (128), | (169), | (205),
RIVET.c.ovemnnsannns a7) 50 {66,75 si{ 98f “1af| 173 208 } 247 267 287
Western Guif of Mexico..,.| 37| 50| 66,75| 84{ 99| 132| 17a| 210| 248| 268| 288
Pacific coast and Great
Dasin: ) 1 175, 1 211,| 249, 269
. 37 33 , .| 260,
Colorado River........ 318‘; 50| 66,75 5| 100 dsy iy aiy | @i (271)} 289
. = 3! y y \
Great Basin........... @)y S| 6675 8| 100 { a3 | amd | @33 | @1 (271)} 290
South Pacific coast to (38) .
Klamath River, in- } 39'} 51| 66,75 85| 100 134| 177t 13| 21| 2r1| 201
clusive..............
North Pacificcoast....| 38| 51| 66,75 8| 100| 135 {(1{77)8’} ot4| 252| 22| 202
L ]

Numbers of water-supply papers

containing data covering portions of drainage basins.

No., River basin. Tributaries included.
35..
36.. .| Gallatin.
37.. | Green, Gunnison, Grand above junction with Gunnison.
38.. .| Except Kings and Kern.
39.. .| Mohave.
48.. .| Wissahickon and Schuylkill.
49.. .| Scioto. i
50. . Loup and Platte near Columbus, Nebr. All tributaries below
L. junction with Platte.
65..| Lower Mississippi Yazoo.
82 {J AMeS. .. .eennnann- - 3
-(\St. Lawrence .| Lake Ontario, tributaries to St. Lawrence River proper.
83..| Lower Mississipp. Yazoo.
97..| James....
98. .| Lower Mi pi Do.
99. .| Upper Mississippi Tributaries from the west.
128.| Lower Mississippi Yazoo.
130. gpper Mississippi. . Tributaries from the west.
131 1SSOUri. -..ooioan.. _| Platte, Kansas.
134 Colorado............... .| Data near Yuma, Ariz., repeated.
Great Basin.......... .| Susan, Owens, Mohave,
169 | Lower Mississippi .| Yazoo.
Colorado............... .| Below junction with Gila.
177.|JGreat Basin............ .| Susan repeated, Owens, Mohave.
North Pacific coast .| Rogue, Umpqua, Siletz.
205.] Lower Mississippi .| Yazoo, Homochitto.
913 |{Colorado. .......... ... .| Data at Hardyville repeated; at Yuma, Salton Sea.
‘[\Great Basin...._......... .| Owens, Mohave.
251. lorado. ....covoeoaa... .{ Yuma and Salton Sea stations repeated.
271.\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
main stem of the river are presented first, and records for the tributa-
ries in regular order from source to mouth follow, all records for each
tributary basin being given before those of the next basin below.
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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 several terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and run-off in second-feet
per square mile, and (2) those which represent the actual quantity of
water, as run-off in.depth in inches and acre-feet. The units used in
this series of reports are second-foot, second-feet per square mile, and
run-off in inches and acre-foot. They may be defined gs 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. It is 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 distributéd uniformly both as
regards time and area.

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

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

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents 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.

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 13.275 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.
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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 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-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76 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.

Sec.-ft. Xfall in feet
11

water wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: =net horsepower on

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,
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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 regarding 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 lieight to discharge, covering such points as ice, logging, shift-
ing 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 results 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 dis-
charge 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 pub-
lished results as follows:

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 developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
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These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater
conditions.

The table of daily discharges gives the discharges 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
column headed ‘‘Mean’ is the average flow in cubic feet for each
second during the month. On this the computations for the remain-
ing columns, which are defined on 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.
Plate IT shows the various types of current meters® used in the work.

ACCURACY AND RELIABILITY OF FIELD DATA AND COMPARATIVE
RESULTS.

The accuracy of stream flow depends primarily on the natural con-
ditions 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 rela-
tion of discharge to stage. Errors of the second group 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.

Practically all discharge measurements made under fair conditions
are well within 5 per cent of the true discharge at the time of obser-
vation. 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

t See Hoyt,J. C., and others, Use and care of current meter as practiced by the United States Geologi-
cal Survey; Trans. Am, Soc. Civil Eng., vol. 66, 1910, p. 70.
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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 of one month,
although a single day’s reading may, when taken by itself, be con-
siderably 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 per-
manent up to the time of the last preceding measurement, it is con-
sidered 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 considerable error. This is also true, although to a less
degree, of the period of records since the date of the last measure-
ment of the current year. As a rule, 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-
discharge 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 monthly mean. It is based on the accuracy of the rating, the
probable 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.
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USE OF THE DATA.

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 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, studying,
revising, and republishing data for different drainage basins for 5 or 10
year periods or more is carried on by the United States Geological
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 gratauitously 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. As it is, however, impossible to verify
completely 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
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. Records that are clearly worthless or misleading
are not published.

40183°—wsp 291—12——2
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COOPERATION AND ACKNOWLEDGMENTS.

The hydrographic work of the United States Geological Survey in
California is being carried on in cooperation with the State in accord-
ance with acts of the State legislature, approved March 16, 1903,
March 20, 1905, March 11, 1907, and April 22, 1909.

The act of March 16, 1903, which covered the period from July 1,
1903, to June 30, 1905, is in substance as follows:

The State board of examiners are hereby empowered to enter into contracts with
the Director of the United States Geological Survey for the purpose of making topo-
graphic maps to the extent of twenty thousand dollars; also for the purpose of gaging
streams, surveying reservoir sites and canal locations, for the conservation and utili-
zation’of the flood and storm waters of the State, to the extent of fifteen thousand
dollars * * *.

The acts of March 20, 1905, and March 11, 1907, are in substance
the same as the previous acts, the appropriations being increased to
$30,000 for topography and $20,000 for hydrography and covering
the four fiscal years July 1, 1905, to June 30, 1909. The act of April
22, 1909, appropriates $30,000 per annum for cooperation between
the State and Federal Government for topography, hydrography,
and use and distribution of water for agricultural purposes, this appro-

“priation being made continuous.

Assistance has been rendered or records furnished by the following,
to whom acknowledgment is due: Department of engineering of the
State of California, Nathaniel Ellery, State engineer; James N, Gillett,
governor; the United States Reclamation Service, for the*records on
Little Stony Creek near Lodoga, Cal., and in the Klamath River
drainage basin in Oregon; the Kern County Land Co., through Mr.
A. K. Warren, engineer in charge of water measurements, for the
records of Kern River near Bakersfield; the Great Western Power
Co., through Mr. H. H. Sinclair, general manager, for determinations
of daily discharge on Feather River and tributaries.

Gage-height records.have been furnished as follows: Santa Ynez
River by the city of Santa Barbara, through Mr. Lee M. Hyde,
supervising engineer for the board of water commissioners; Cotton-
wood Creek and flume by the Southern California Mountain Water
Co.; San Joaquin River at Herndon by the Southern Pacific Co.,
through Mr. William Hood, chief engineer; Lagrange Water &
Power Co.’s canal by Mr. Burton Smith, chief engineer of the Turlock
irrigation district; Calaveras River by the United States Weathér
Bureau, through Mr. N. R. Taylor, local forecaster; North Fork of
North Fork of Yuba River by Mr. John T. Mason; McCloud River
by Mr. G. H. Lambson, superintendent of the United States Fishery;
Sacramento River at Antler by Mr. C. H. Hamilton; Sacramento
River at Castella by Mr. H. O. Wickes; Drews and Cottonwood
creeks by Oregon Valley Land Co.; Rush Creek by Mr. Carl
Peterson; Big Creek by Mr. John Lowery; South Fork of Merced
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River by Mr. A. C. Leonard, park ranger; and South Fork of Tule
River by the United States Indian Service, through Mr. A. P. Edmon-
son, Indian agent.

Stations located within or near the boundaries of national forests
have been maintained in cooperation with the United States Forest
Service, as noted in the descriptions of those stations.

DIVISION OF WORK.

The field work in California, except in the Klamath River basin,
was carried on under the direction of W. B. Clapp by J. E. Stewart,
W. V. Hardy, R. E. Haines, F. G. Wood, G. T. Peekema, H. J. Tomp-
kins, T. W. Norcross, and H. D. McGlashan.

The ratings and special estimates were made by W. B. Clapp,
F. F. Henshaw, and H. D. McGlashan. The computations were made
and the completed data prepared for publication by G. C. Stevens,
R. C. Rice, J. G. Mathers, H. D. Padgett, H. J. Dean, A. H. Tuttle,
P. S. Monk, and M. I. Walters.

The field work in the Klamath River basin was carried on under
the direction of W. W. Patch, project engineer, United States Recla-
mation Service, by J. C. Yadon and Leland Moser. The field data
have been furnished by the United States Reclamation Service. The
ratings and computations were made by F. F. Henshaw and E. S.
Fuller.

The entire report was edited by Mrs. B. D. Wood.

GAGING STATIONS MAINTAINED IN PACIFIC COAST
DRAINAGE BASINS IN CALIFORNIA.

The following list comprises the gaging stations regularly main-
tained in Pacific coast drainage basins in California by the United States
Geological Survey and cooperative parties. Data for these stations
have appeared in the published reports as shown in tables on pages
9 to 11. The stations are arranged by river basins and appear in
downstream order, tributaries of main streams being indicated by
indention. The stations are in California unless otherwise stated.

SOUTH PACIFIC OCEAN DRAINAGE BASINS.

Tia Juana River:
Cottonwood Creek and Dulzura canal near Jamul, 1906-1910.
Pine Valley Creek near Jamul, 1906-1908.
Sweetwater River near Descanso, 1906-1910. -
San Diego River and San Diego flume near Lakeside, 1906-1910.
San Dieguito River:
Santa Ysabel Creek near Escondido, 1906-1910.
San Luis Rey River near Pala, 1904-1910.
Santa Margarita River:
Temecula Creek near Temecula, 1906.
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Santa Ana River and Mentone Power Co.’s canal near Mentone, 1896-1910.
San Gabriel River and power canal near Azusa, 1896-1910.
Los Angeles River:
Arroyo Seco near Pasadena, 1910.
Malibu Creek near Calabasas, 1903-1906.
Triunfo Creek near Calabasas, 1903-1906.
Santa Ynez River near Santa Barbara, 1903-1910.
Santa Ynez River near Lompoc, 1906-1910.
Mono Creek near Santa Barbara, 1903—4.
Santa Maria River near Santa Maria, 1903-1905.
Salinas River near Salinas, 1900-1901.
Nacimiento River at Byron, February to April, 1901.
San Antonio River at Jylon, December, 1900, to April, 1901.
San Lorenzo Creek near Kings City, 1901-1903.
Arroyo Seco near Soledad, 1901-1910.

SAN FRANCISCO BAY DRAINAGE BASINS.
SAN JOAQUIN VALLEY.

San Joaquin River near Friant (Pollasky), 1907-1910.

San Joaquin River at Herndon, 1870-1910. (Gage height record only.)
Tulare Lake in Kings County, 1906-1910.
Kern River at Isabella, 1910.
Kern River near Bakersfield, 1893-1910.

Kern River, South Fork, at Isabella, 1910.

Tejon House Creek at Tejon ranch house, 1895-1896.

San Emidio Creek at San Emidio ranch house, 1894-1895.
White River:

Deer Creek at Hot Springs, 1910.

Tule River near Porterville, 1901-1910.

Tule River, South Fork, near Success, 1910.
Kaweah River below Three Rivers, 1903-1910.

Kaweah River, North Fork, at Kaweah, 1910.
Kings River near Sanger, 1895-1910.

Kings River at Kingsburg, 1895-1904.

Dinkey Creek near Ockenden, 1910.

Big Creek:

Rush Creek near Ockenden, 1910.
Fresno River near Fresno Flats, 1910.

North Fork Fresno River near Sugar Pinz, 1910.
Merced River in Yosemite Valley, 1904-1909.
Merced River above Merced Falls, 1901-1910.

Tenaya Creek in Yosemite Valley, 1904-1909.

Yosemite Creek in Yosemite Valley, 1904-1909.

Metced River, South Fork, at Wawona, 1910.

Big Creek near Sugar Pine, 1910.
Tuolumne River at Hetch Hetchy Valley dam site, 1901,
Tuolumne River near Lagrange, 18951910,

Modesto Canal near Lagrange, 1903-1910.

Turlock Canal near Lagrange, 1899-1910.

Lagrange Water and Power (o.’s canal near Lagrange, 1907-1910,
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8an Joaquin River—Continued.
Tuolumne River at Modesto, 1895-1897.
Cherry Creek at Eleanor trail crossing, 1901.
Eleanor Creek at Eleanor trail crossing, 1901.
Jawbone Creek near Tuolumne, 1910,
Corral Creek near Groveland, 1910.
Tuolumne River, South Fork, near Groveland, 1910,
Clavey River near Tuolumne, 1910.
Indian Creek near Tuolumne, 1910.
Tuolumne River, North Fork, near Tuolumne, 1910,
Hunter Creek near Tuolumne, 1910,
Stanislaus River at Knights Ferry, 1895-1900, 1903-1910.
Rose Creek near Jupiter, 1910,
Knight Creek near Jupiter, 1910.
Stanislaus River, South Fork, near Columbia, 1910.
Stanislaus Water Co.’s canal at Knights Ferry, 1904-1910,
Calaveras River at Jenny Lind, 1907-1910.
Mokelumne River at Electra,.1901 and 1903—4.
Mokelumne River near Clements, 1904-1910.
Mokelumne River near Lodi, 1895.
Cosumnes River at Michigan Bar, 1907-1910.

SACRAMENTO VALLEY.

Sacramento River at Castella, 1910,
‘Sacramento River at Antler, 1910.
Sacramento River at Jellys Ferry, near Red Bluff, 1895-1902.
Sacramento River at Iron Canyon, near Red Bluff, 1902-1910.
Sacramento River at Collinsville, 1878-1885.
Sacramento River at Sacramento, 1904-5 (gage heights only).
Pit River near Canby, 1904-5.
Pit River near Bieber, 1904-1908.
Pit River at Henderson, 1910,
Pit River at Silverthorne Ferry, near Ydalpom, 1910.
Cottonwood Creek (tributary to Goose Lake) near Lakeview, Oreg., 1908-1910.
Drews Creek (tributary to Goose Lake) near Lakeview, Oreg. 1909-1910.
Pit River, South Fork, near Ivy, 1904-5.
West Valley Creek near Likely, 1904-5.
Ash Creek at Adin, 1904-5.
Hat Creek at Hat Creek, 1910.
Kosk Creek near Henderson, 1910,
McCloud River near Gregory, 1902-1908.
McCloud River at Baird, 1910.
Cottonwood Creek:
Cottonwood Creek, North Fork, at Ono, 1907-1910.
Mill Creek near Los Molinos, 1909~1910.
Stony Creek near Fruto, 1901-1910.
Little Stony Creek near Lodoga, 1907-1910.
Feather River, North Fork, above Prattville, 1905-1907.
Feather River, North Fork, below Prattville, 1905-1910.
Feather River, North Fork, near Big Bend, 1905-1910.
Feather River at Oroville, 1902-1910.
Hamilton Branch near Prattville, 1905-1909.
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Sacramento River—Continued.
Feather River—Continued.
Butt Creek at Butte Valley, 1905-1910.
Indian Creek near Crescent Mills, 1905~1909.
Feather River, Middle Fork, at Cromberg, 1910.
Grizzly Creek near Beckwith, 1906,
Yuba River, Middle Fork! (head of Yuba River), near North San Juan, 1900
and 1910.
Yuba River near Smartsville, 1903-1910.
Yuba River at Parks Bar Bridge, near Smartsville, 1900.
Oregon Creek near North San Juan, 1910.
Yuba River, North Fork,? at Goodyear Bar, 1910.
Yuba River, North Fork,? near North San Juan, 1900.
Yuba River, North Fork of North Fork,? at Downieville, 1910.
Rock Creek at Goodyear Bar, 1910.
Goodyear Creek at Goodyear Bar, 1910.
Bear River at Van Trent, above Wheatland, 1904-1910.
American River near Fairoaks, 1904-1910.
Cache Creek at Lower Lake, 1901-1910.
Cache Creek near Yolo, 1903-1910.
Putah Creek near Guenoc, 1904-1906.
Putah Creek at Winters, 1905-1910.

NORTH PACIFIC OCEAN DRAINAGE BABSINS.

Russian River at Geyserville, 1910.
South Eel River at Hearst, 1910. *
Eel River at Scotia, 1910.
Mad River near Arcata, 1910.
Sprague River (head of Klamath River) at Yainax, Oreg., 1904.
Upper Klamath Lake (on Klamath River) near Klamath Falls, Oreg., 1904-1910.
Link River (continuation of Klamath River between Upper Klamath Lake and Lake
Ewauna) at Klamath Falls, Oreg., 1904-1910.
Lower Klamath Lake near Brownell, 1907-1909.
Klamath River at Keno, Oreg., 1904-1910.
Klamath River near Requa, 1910.
Sycan River near Silverlake, Oreg., 1905.
Williamson River at Klamath Agency, Oreg., 1909-1910.
Lost River at Clear Lake, 1904-1909.
Lost River at Olene, Oreg., 1907-1910.
Lost River near Merrill, Oreg., 1904-1908.
Tule Lake near Merrill, Oreg., 1904-1910.
Miller Creek near Lorella, Oreg., 1904-1910.
Scott River:
Scott River, East Fork, near Callahan, 1910.
Trinity River near Trinity Center, 1910.
Coffee Creek near Coffee, 1910.
Trinity River, East Fork, near Trinity Center, 1910.
Swift Creek near Trinity Center, 1910.

1 Known locally as Middle Yuba River.
2 Known locally as North Yuba River.
$ Known locally as North Fork of North Yuba River.
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SOUTH PACIFIC OCEAN DRAINAGE BASINS.
GENERAL FEATURES.

The South Pacific Ocean drainage basins include all streams south
of San Francisco Bay that drain the western slope of the Coast
Range and enter the Pacific either directly or indirectly. The
avérage width of the region thus drained is nearly 50 miles and its
total area is 23,000 square miles. The low-water flow of the streams
of this area is very small, and in many of them all the water disappears
in the sand and gravel beds below the canyons. In the winter,
however, ‘the streams are torrential and discharge large volumes of
water. North of Santa Barbara the general course of the streams
is northwestward; south of Santa Barbara, however, which is approxi-
mately opposite the intersection of the Coast Range by the Tehachapi
Range, the general direction is southwestward.

TIA JUANA RIVER BASIN.
COTTONWOOD CREEK AND DULZURA CANAL NEAR JAMUL, CAL.

Tia Juana River discharges into the Pacific Ocean below San Diego
Bay, near the Mexican boundary. Its principal tributary, Cotton-
wood Creek, rises in the Laguna Mountains of the Coast Range, and
flows south and west for about 20 miles, where it is joined by Pine
Valley Creek from the north; it then flows southwestward 12 miles
to its junction with Tia Juana River at the Mexican boundary, about
22 miles east of the coast line. The total drainage area of Cotton-
wood Creek above its junction with Tia.Juana River is approximately
340 square miles. It lies south of the Sweetwater and Otay River
basins and is the most southerly stream in San Diego County. Pine
Valley Creek is its only important tributary.

The gaging station, which was established December 14, .1905,
is at the Barrett dam site, in SW. } sec. 15, T. 17 S., R. 3 E., 6 miles
above the San Diego Campo road, and 12 miles east of Jamul.

Pine Valley Creek enters Cottonwood Creek 1 mile ‘and Lyons
Creek half a mile above the gaging station. The drainage area above
the station, including Pine Valley Creek, is 270 square miles.

The Southern California Mountain Water Co. diverts water from
Pine Valley and Cottonwood creeks about half a mile above their
junction, by way of Dulzura canal (13.4 miles long) to the head-
waters of Dulzura Creek, whence it flows 12 miles to lower Otay
reservoir, which supplies’ water to the city of San Diego. The
capacity of the canal is about 60 second-feet. The amount diverted is
measured in the diversion flume about 14 miles below the intake and
one-fourth mile below the station on Cottonwood Creek. A staff gage
is located at the measuring section in the flume.
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Several gages with independent datums have been installed at this
station. Two vertical staff gages are now used. The upper one is -
on the left bank near the end of the dam and reads the depth of the
water on the crest of the dam. The lower gage is on the upstream
side of the dam near the right bank, and its datum is 2.50 feet lower.
Gage heights for 1909 and 1910 are referred to lower gage datum.

Discharge measurements to determine the excess water not diverted
to the lower Otay reservoir are made at the low concrete dam, back
of which sand and gravel have been deposited to the level of its
crest. At low stages the flow is restricted to a rectangular wooden
opening through the wall of the dam, but at high stages the flow is
over the entire length of the dam, which is 61 feet. Measurements
are made by wading, except at high water, when floats are used.

The gage height records are furnished by the Southern California
Mountain Water Co. The results obtained are only fair.

Discharge measurements of Cottonwood Creek and Dulzura canal near Jamul, Cal., 1910.

Creek.
Date. Hydrographer. Width, sﬁ?ﬁ;ﬁf hgigxet. chli)si'sg-e.
Feet. | 8q.ft. Feet. | Sec.ft.
8 2.8 0.50 5.7
5 1.4 .31 2.2
1 .3 .10 .4

Canal.

4.8 2.4 0.45 0.9
4.8 2.8 .49 1.1
4.8 3.4 .62 2.3
4.8 4.8 .94 6.1
4.8 6.3 1.26 12
4.8 7.8 1.56 18
4.8 11 2.23 26
4.8 13 2.75 38
4.8 16 3.28 48
4.8 17 3.50 53
4.8 9 1.85 19
4.9 1.0 .37 .8

Daily gage height, in feet, of Cottonwood Creek near Jamul, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
a2.40 | 0.44| 0.40 | 2.35| 0.16 0.29
1.60 .40 391 2.15 .18 .29
1.90 |» .41 39| 2.05 .15 .28
1.25 .44 39| 1.40 .22 .28
2.50 .42 35 .55 .21 .31
1.95 42 .35 42 .28 .31
1.55 42 .38 41 .30 .29
1. 40 39 .31 38 .28 .29
1.30 34 .36 38 .19 .29
1.05 32 .35 35 18 .29
1.20 .36 .34 .32 .18 05 .26 .28
1.25 .32 .31 .40 .16 .05 .29 .26
.90 .31 .31 .39 .18 . .35 .26
1.30 .32 .32 .31 .18 .05 .58 .29
1.55 .34 .32 .30 .19 .18 .44 .26
a

Maximum, 3.8 feet. Corresponding discharge, 695 second-fest,
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Daily gage height, in feet, of Cottonwood Creek near Jamul, Cal., for 1910—-Continued.

Date. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
16 ..o 3.00( 0.33] 0.32| 0.31| 0.19
17 2.85 .30 .35 .29 .18
18. . 1.90 .32 42 .29 .19
19 ... 1.65 42 35 .22 .16
b | TN 1.35] 125 32 .22 .19

&

.58 38| 29| .14
T SR 50| .40| .e2| .20| .12
a7, LIl 46| .40| .90 16| .12
ag. llllllIlIl 45| 35| 2.40] .20 .09
99, 01l a0, 2.15| .18 .12
30....0lll 42 |0 170 15| .09

N I 175 ... -08

Norte.—No water in creek from July 4 to Oct. 18.

Daily discharge, in second-feet, of Cottonwood Creek near Jamul, Cal., for 1910.

Day. Jan. | Feb. | Mar.

=}
8

May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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Nore.—No water in the creek from July 4 to Oct. 18, Daily discharge determined from a rating curve
(the same as that for 1909) fairly well defined below discharge of 55 second-feet.
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Monthly discharge of Cottonwood Creek near Jamul, Cal., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (total in Tracy
Maximum. | Minimum, | Mesn, | 8¢re-feet).
........................................... 190 4.0 33.1 2,040 | C.
................ 23.4 2.3 4.68 260 | B.
................ 69 2.5 9.57 588 | B.
.................. 65 W7 8.74 520 | B.
.................. 2.3 .3 .95 58| C.
.................... 1.0 .1 .34 20 | C.
...................... .1 .0 .01 1| D.
.................. e .0 .0 .00 0
.................. .0 .0 .00 0
.................. 1.2 .0 .24 15| C.
NOVeMDr. . ..ot aaieceaaaaan 7.7 1.3 2.78 165 | B.
BT (1 T U 3.1 17 2.16 133 | B.
The FeaT. .. .ot iaaaaaan 190 .0 525 3,800

Daily gage height, in feet, of Dulzura canal near Jamul, Cal., for 1910.

T
Day. Jan. | Feb. | Mar.| Apr. | May. i June. Day. Jan, | Feb, | Mar. | Apr. | May. | June.
1.8513.0 |22 1.2 0.3 3.65125 (19 ;21
...... 3.35]2.15 J L3 .32 136 123 |21 )19
| L6 {3.0 |21 1.3 .32 3.5 |24 2.6 |1.8
|34 [ 2751205]1.3 |12 .32 387 126 |24 (1.7
3.3512.8 (2.0 265|115 .34 3.65(35 |22 |1.65
3.6 {27 (2.0 |2.8 {1.1. .3 3.7 |28 [2.0 !1.65
3.8 2.7 |20 |27 .98 .3 37 |28 [22 |15
3.7 1275120 |25 .02 .3 3.7 12.7 |24 |14
3.7 (27)21 |24 .9 .26 087 |25 |21 .65
3.7 |27 | L9 |24 .9 .2 3.4 |26 |23 |1.25
3.6512.65]1.8 |24 .88 .15 3.4 |24 [365]| 115
137 (25 |1.8 |3.2 .8 .15 1325124 3.4 | 105
3.5512.45611.8 | 3.0 .8 12 181512251 3.55]1.15
3.4612.45| 1.7 (255 .8 .15 .1 3.15 3.6 | L15
3.5 |26 |18 23 .85 |...... J13.05 |, .86 |12
2.9 3.65 ...

NoTE.—No water diverted through canal on days of no gage height, or from June 15 to Dee. 26.

Daily discharge, in second-feet, of Dulzura canal near Jamul, Cal., for 1910.

Day.| Jan. | Feb. | Mar. | Apr. | May. | June.| Dec. Day.| Jan. | Feb. | Mar. | Apr. | May.| June.| Dec.
1....] 20.6 | 42 26.6) 0.0 10.3 16....| 55 32.1) 215249
2.... . 49 25.7 .0 11.8 17....] 54 28.4 | 24.9 | 21.5
3....] 16.6 | 42 24.9 .0]11.8 18....] 52 30.2 ) 34 20.6
4....] 50 37 24 11.8 | 1.0 19....| 56 34 30.2 ] 18.2
5....] 49 39 23.2 | 35 9.5 20....| 55 52 26.6 | 17.4
6....| 54 36 23.2 1 38 8.8 4 38 23.2| 17.4
7....] 58 36 23.2 | 36 7.0 4 38 26.6 | 15.0
8....| 56 37 23.232.1| 6.2 4 36 30.2 1 14.2
9....] 56 37 24.9 1 30.2] 5.9 3 32.1]124.9] 2.6
10.. 56 36 21.5 30,2 5.9 2 34 28.4 | 11.0
11....) 55 33 19.8 1 30.2 | 5.6 .2 30.2 9.5
12....| 56 32.1(19.8| 26.6 | 4.5 2. 30.2 | 50 8.0
13....} 53 31.1]19.8| 42 4.5 SRR 27.5 | 53 9.5
14....1 51 31.1119.0 ! 33 4.5 P20 PORURRURR | 1t MR B s S RN 54 9.5
15....] 52 34 20.6128.4 | 5.2 ... |......[{30....0 43 |...... 54 10.3

NoTE.—No water diverted from June 15 to Dec. 26. The daily discharges were obtained from a rating
curve well defined between 0.7 second-foot and 54 second-feet.
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Monthly discharge of Dulzura canal near Jamul, Cal., for 1910.

Discharge in second-feet.
Run-off
Month. (totalin 400"

Maximum. | Minimum.| Mean, | 2cTe-feet).

)
JANUATY . . oot el 58 0.0 48.4 2,080 | A.
February. 52 27.5 35.5 1,970 | A.
ch 55 19 30.0 1,840 | A.
April. 42 .0 19.4 1,150 | A.
y.... 1.8 .4 4.89 301 | A.
June (1-15) - . oo .5 .0 .32 10| B.

The period. ... .o iiiiar e ceraicieeeecciecce e 8,250

Daily discharge, in second-feet, of Cottonwood Creek and Dulzura canal near Jamul, Cal.,

Jor 1910.

Day. Jan. Feb. | Mar. Apr. | May. | June. | July. Oct. | Nov. | Dee
31 65 11 0.8 1.3 2.2
30 54 13 9 1.8 2.2
29 49 12 9 3.1 2.1
28 39 12 9 5.0 21
26 42 1n 9 3.1 2.5
26 42 11 7 2.2 2.5
27 40 9.3 .8 1. 2.2 2.2
26 36 8.3 7. 2.2 2.2
28 34 6.9 .6 (. 2.2 2.2
25 33 6.9 .4 1.8 2.2
23 33 6.6 4 1.8 2.1
22 31 5.3 .4 2.3 1.8
22 46 5.5 3. 3.1 1.8
22 36 5.5 .4 7.7 2.2
23 31 6.2 1.0 4.8 1.8
24 27 5.8 1.0 ' 3.6 1.8
28 24 4.2 L0 2.6 2.1
38 23 3.6 PR O 2.3 2.1
33 20 3.4 4 0.1 3.8 2.2
29 19 6.2 I O .2 2.5 3.1
26 19 5.5 .1 .3 3.3 2.3
29 16 4.8 30 .2 2.3 2.3
3| 15 3.9 .2 5. 22 2.2
28 9.6 2.8 L2000 .5 2.2 2.2
32 12 2.3 .2 .4 2.2 2.1
64 11 2.1 .2 .5 2.6 2.6
65 8.8 1.9 RN .5 2.3 2.2
122 11 13 BEN .8 2.3 2.5

108 10 1.2 BEN L0 2.3 2.1
90 1 .8 0 1.1 2.5 21
92 f........ P (8 P U L2 ........ 2.9

i




28 SURFACE WATER SUPPLY, 1910, PART XL

Monthly discharge of Cottonwood Creek and Dulzura canal near Jamul, Cal., for 1910.

Discharge in second-feet. Rum-off
Month. — ’ (totalin
Maximum. | Minimum. | Mean, | ¢ feet).
K4 T 1

245 33 8L5 5,010
75 31 40.2 2,230
122 22 39.6 2,430
65 8.8 28.2 1,680
13 7 5.84 359
1 .1 .50 30
.1 .0 .01 1
August ........................................ .0 .0 .00 0
S 731 T .0 .0 .00 0
October. .... 12 .0 .24 15
November. ... ... ... o 7.7 1.3 2,78 165
December. ... . ... i, 3.1 L8 2.20 135
The Year. ... e ieenee it 245 .0 16.7 12, 100

SWEETWATER RIVER BASIN.

SWEETWATER RIVER NEAR DESCANSO, CAL.

Sweetwater River rises in the south and east slope of the Cuyamaca
Mountains of the Coast Range, flows nearly due south for a distance
of 15 miles, then turns to the west and southwest and discharges
into San Diego Bay south of National City. Its length is 45 miles
and its area comprises approximately 215 square miles, the greater
part of which is in mountainous country. The basin is extremely
narrow. It lies directly south of San Diego River and north of the
Otay and Cottonwood Creek basins.

A record of run-off kept at the Sweetwater reservoir from 1888 to
1905 by the San Diego Land & Town Co. was published in Water-
Supply Paper 251, 1910, page 106.

The gaging station, which is located at the Ellis ranch, 13 miles
below Descanso post office, in the SE. } sec. 25, T. 15 8., R. 3 E.,
was established November 21, 1905.

Guatay Creek enters the river from the east about 2 miles above
the gaging station. About onefourth second-foot of water is
diverted above the station for irrigation on the Ellis ranch. About
20 miles below water for irrigation is pumped from wells along the
banks of the stream.

The staff gage is in three sections on the left bank. No change
has been made in the datum of the gage since the station was estab-
lished. Discharge measurements are made from a cable or by
wading near the gage.

Discharge for 1910 was estimated by the indirect method for
shifting channels and from rating tables covering short periods. The
record may be considered fair.
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Daily discharge, in second-feet, of Sweetwater River near Descanso, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | Jude. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
479 19| 10 25 6.0 2.3 0.7 0.4 0.1 0.1 L5 2.0
116 191 10 20 6.0 2.2 i .4 .1 .1 L5 2.0
138 16| 10 20 7.0 2.2 i .4 .1 .05 2.0 2.0
88 15| 10 19 7.0 2.2 .7 .4 .1 .06 1.5 2.0

78 15 9.0 17 7.0 2.0 .7 .4 .1 .05 L5 2.0
56 15 8.0] 16 6.0 2.0 .7 .4 .05 .05 1.0 2.0
47 15 8.0 15 6.0 1.9 .7 .3 .05 .05 Lo 2.0
38 15 8.0} 15 6.0 1.9 .7 .3 .05 .05 1.0 2.0
32 14 8.0 14 6.0 1.8 .7 .3 .05 .05 1.0 2.0
32 14 8.0 13 5.0 1.7 .7 .3 .05 .05 1.0 2.0
31 14 8.0 15 4.9 L7 7 .3 .0 .05 1.0 2.5
27 13 7.0 19 4.6 1.6 .7 .3 .0 .05 3.0 2.5
26 13 7.0| 15 4.6 1.5 .9 .3 .1 .1 2.0 2.5
26 13 8.0 13 4.6 1.3 .8 .2 .2 .3 4.0 2.5
57 13 9.0 11 4.6 1.2 .7 .2 .1 3.0 3.0 2.5
160 13 9.0 9.0 4.6 1.1 7 .2 .0 2.5 1.3 2.5
10 9.0 4.6 L1 7 .2 .4 2.0 1.0 2.5
11 9.0 4.6 L1 .7 .2 .4 1.5 1.0 2.5
10 8.0 4.6 1.0 7 .2 .4 15 1.0 3.0
10 8.0 4.5 1.0 .5 .2 -4 L5 1.0 5.0
9.0 7.0 4.2 1.0 .5 .2 .4 L5 1.0 4.0
11 7.0 4.0 L0 ] .2 .4 1.5 1.0 3.5
12 6.0 3.9 1.0 5 .2 .4 L5 L5 3.0
10 6.0 3.8 1.0 ] .2 .4 1.5 1.5 3.0
17 5.0 3.5 .9 8] .2 .4 L5 ' 15 3.0
21 50| 3.5 .8 .5 20 .4 | L5 L5] 3.0
21 5.0 3.0 .8 .4 2 .4 1.5 1.5 3.0
39 5.0 2.9 .8 .5 1 .3 1.5 L5 3.0
28 6.0 2.8 .8 .5 .1 .2 L5 1.5 3.0
27 6.0 2.5 .8 .5 e L2 1.5 1.5 3.0
26 f....... 2.3 ....... .5 P O L5 |....... 3.0

Note.—Daily discharges determined from rating curves applicable as follows: Jan. 1 to Feb. 14, 1910,
ﬂ)orly defined; Feb. 15 to Mar. 2, indirect method for shifting channels; Mar. 3 to Mar. 12, poorly defined;

ar. 13 to Apr. 25, indirect method for shifting channels; Apr. 26 to Oct. 15, fairly well defined; Oct. 16 to
Dec. 31, indirect method for shifting channels. :

Monthly discharge of Sweetwater River near Descanso, Cal., for 1910.

[Drainage area, 40 square miles.]

Discharge in second-feet. Run-on.
Month. Peor Depth in ) Araccc;'l_
Maximum. | Minimum. | Mean. Sg}lﬁiel'e lgfai;igg ggg%’ﬁ
g area.
January.................... 479 16 65.1 1.63 1.88 4,000 | C.
February................... 2 10 13.9 .348 .36 772 | C.
March..o. ... 39 7 12.9 .322 .37 793 | C.
il 25 11.6 .290 .32 690 | C.
R 7 2.3 4.66 .116 .13 287 | C.
June..... ...l 2.3 8 1.39 .035 .04 83 | C.
July.ooeoin i .9 4 .63 .016 .02 39| C.
August......ccooiveieiaa.. .4 1 .25 . 006 007 151 C.
September.................. .4 0 208 .005 006 12 C.
October. ...........c....... 3 05 . 955 .024 03 59 | C.
November.................. 4 1 1.51 .038 04 90 | C.
December.................. 5 2 2.66 . 066 08 164 | C.
The year............. l 479 0 9.68 242 3.28 7,000
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SAN DIEGO RIVER BASIN.

SAN DIEGO RIVER AND FLUME NEAR LAKESIDE, CAL.

San Diego River rises in the Cuyamaca Mountains on the western
slope of the Coast Range and flows in a southwesterly direction,
discharging into Pacific Ocean through False Bay at the northern
boundary of San Diego City. Its length is about 50 miles, half of
which lies in the mountains above the town of Lakeside. The San
Diego basin lies directly south of the Santa Ysabel basin and north of
Sweetwater River basin.

The San Diego has several small tributaries, the most important
being Coleman, Cedar, Boulder, South Fork, and Chocolate creeks,
all of which enter from the east and south above Lakeside. San

‘Vicente Creek, the only important tributary from the north, enters

the river at Lakeside.

The gaging station, which is located about 1 mile above the San
Diego, Cuyamaca & Eastern Railway station, at crossing of the road
from Lakeside to Padre Barona Valley, on the El Cajon land grant,
was established December 3, 1905.

Chocolate Creek enters the river from the south 7 miles above, and
San Vicente Creek from the north 1 mile below the gaging station.
The drainage area at this point is 208 square miles.

The San Diego flume diverts water from the river at a point one-
half mile below the junction of Boulder Creek and about 15 miles
above the gaging station. This flume diverts all the low flow of the
river and a sufficient amount of the winter flow to fill La Mesa storage
reservoir. The present capacity of the flume is about 16 secongd-feet.
In addition, there are five pumping plants, located from 1 to 3 miles
above the station, that obtain water for irrigation from wells along
the banks of the stream. Their capacity ranges from about one-half
to 2% second-feet. There are several similar pumping plants below
the station.

The staff gage is in three sections on the left bank at the cable
from which discharge measurements are made. The gage datum has
remained unchanged since the station was established.

The gaging station on the San Diego flume is located at the trestle

_ crossing at Los Coches Creek, 34 miles southeast of Lakeside. The

gage heights are furnished by the San Diego Flume Co.

The conditions at the river station are extremely bad for procuring
accurate estimates of discharge. The channel is wide and is com-
posed of sand, which is constantly shifting and changing the position
of the stream. Many discharge measurements are necessary to pro-
cure reliable estimates of discharge.
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The discharge for 1910 was determined by the indirect method for
shifting channels and from rating tables covering short periods of
time. The record may be considered fair.

Discharge measurements of San Diego River near Lakeside, Cal., in 1910.

; Areaof | Gage | Dis-
Date; Hydrographer. Width.| <o tion. height. | charge.
Feet. | Sg.ft. Feet. | Sec.-ft
Jan., 12| W V. Hardy.. ..ot aaes 61 58 3.50 | 152
21)..... 5 1T S 61 42 3.33| 100
281..... 6 T 61 33 3.22 65
Feb., 12]..... (6 o TS PN 51 21 3.14
18i..... L6 52 23 3.17 36
24 |..... QO 43 23 3.18 44
28..... [ T 38 21 3.15 36
Mar. 5|..... [ L RN 42 14 3.13 22
... QO e e 20 11 3.12 18
23]..... 16 RN 29 13 3.13 20
Apr. 1}..... QO e 61 33 3.37 68
3..... 4 61 29 3.28| 54
18 ]..... [« L T PN 56 20 3.20 30
25 [..... T RN 6 2.4 3.07 2.7
27 |..... [ T I 4 1.2 3.02 1.1
May 6)..... [ S, 5 2.0 3.06 2.6
174..... [ T RN 3 .9 3.02 .82
191..... L T 1 .3 3.00 .33
June 2|..... [ L RPN 1 .3 2.97 .31
6..... L6 RN 1 .3 2.95 .23
Nov. 19 {..... L AP (RPN PURR R FR N 0

Daily gage height, in feet, of San Diego River near Lakeside, Cal., for 1910.

[J. H. Beadle, observer.]

7
Day.| Jan. | Feb. | Mar.| Apr. | May. | June.| July. |' Day. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.
1..../4.023.23(3.20]3.36 | 3.08)3.00| 2.98| 16....]3.70|3.153.16 | 3.20| 3.02 | 2.98 [*.....
2....415(3.30| 3.1813.33|3.08(3.00{ 2.98| 17....1 3.95/3.12|3.10 3.18 | 3.01 | 2.97 |......
3....]38.9513.25|3.15|3.38(3.08|3.00 300/ 18....] 3.55|3.17 | 3.11 | 3.14 | 3.02 | 2.98 |..... .
4....13.7813.20|3.12| 3.30| 3.07 | 2.95 | 3.001 19....] 3.45|3.20( 3.11 | 3.16 | 3.03 | 2.96 |......
5....13.6513.1213.13}3.29 1 3.10| 2.95] 3.001} 20....13.40}3.22 | 3.13 | 3.15]3.01 | 2.96 |......
6....03.52]3.2013.12|3.27{3.062.95| 3.00| 21....]3.35|3.45]3.11|3.12 3.02 ] 2.96 |......
7....03.48(3.1813.1813.30}3.07{2.97 2.96| 22....3.30 | 3.22 | 3.14 ( 3.11 | 3.02 | 2.98 |......
8..../3.4813.20(3.183.27{3.06|3.00| 2.95| 23..../3.25/3.19(3.156|3.11| 3.01 | 2.98 |......
9....03.40]3.20] 3.19{.3.20| 3.05 3.00 |...... 24....13.22(3.18|3.14(3.08|3.02| 2.981......
10....] 3.50 | 3.20 | 3.15 | 3.18 | 3.04 { 2.98 |...... 25....03.21|8.19]3.133.07] 3.03 | 2.98 |......

11....13.45]3.15] 3.12 | 3.20 | 3.04 | 2.95 |...... 26....] 3.2813.20( 3.25] 3.09 3.03 | 2.98 |......

12....13.50}13.151 3.17 { 3.20 1 3.03 | 2.90 |...... 27....18.25]3.1513.30]|3.0513.03|3.00]......

13....[3.40 1 3.11 { 3.11 | 3.40] 3.03 | 2.90 |...... 28....18.22]3.17(3.55|3.03]3.03 | 2.98 |......

14....13.3513.11]3.08}3.30]3.03}2.981...... 29....13.23 |...... 3.7513.0213.02}2981......

15....[3.35]3.11 1 3.09 | 3.25 | 3.00}§2.97 |...... 30....] 3.20 |...... 3.7013.0313.01 | 3.00 |......
. 31....1 38.18 AR 3.50 |...... 1) B O P,

NoTE.—No water running July 9 to Dec. 31.
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Daily discharge, in second-feet, of San Diego River near Lakeside, Cal., for 1910.

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

1.. 391 65 46 69| 3.6| 0.6 0.4 16....| 238 35 25 | 30 1.0 0.4|......

2.. 462 86 38 62 3.6 .6 417, 355 27 15 | 26 .8 I 20 PO

3....] 355 70 30 74| 3.6 .6 6 ]| 18.. 176 36 17 1 18 1.0 Al

4.... 273 56 22 54| 3.0 .2 6 19....; 138 44 17 | 22 1.2 B,

5....0 217 36 22 521 5.0 .2 .6 |} 20.. 120 50 20 | 20 .8 Bl

6... 164 56 20 47| 2.4 .2 6| 21.. 102 ] 124 17| 14 1.0 [ 2 P

7. 149 50 30 54| 3.0 .3 3| 22... 86 52 22111 1.0 I 3 P,

8....] 149 56 32 47| 2.4 .6 2| 23... 71 46 23| 11 .8 P 3 PR,

9....] 120 56 32 32| 2.0 N3 P 24.. 62 44 22| 50| 1.0 I 5 P

10... 156 56 24 29| 1.6 I 3 PO 25 59 46 20| 2.7} 1.2 Y 15 P,
11 138 43 18 32| 1.6 .2 . 80 431 43| 1.2 ALl
12 156 41 27 52| 1.2 L1 70 54 2.0] 1.2 N DU
13 120 30 17 80 1.2 1. 62 125 | 1.2 1.2 A
14 102 29 12 541 1.2 4. 65 194 1.0} 1.0 Al
15... 102 27 14 43 .6 .3 56 |. 176 | 1.2 .8 N 3 P,
50 109 |...... IS 20 U P

Note.—No flow after July 8. Daily discharge determined from rating curves applicable as follows:
Jan. 1 to Feb. 12, fairly well defined between 30 and 180 second-feet; Feb. 13 to Mar. 11, indirect method
for shifting chan.nels, ar. 12 to Apr. 16, fairly well defined between 16 and 80 second- feet' Apr. 17 to 24,
indirect method for shifting channels; Apr to July 8, fairly well defined.

Monthly discharge of San Diego River near Lakeside, Cal., for 1910. .

Discharge in second-feet.
Run-oft Aceu
Month. (total in rac y-

Maximum. | Minimum. | Mean, | 3CT® feet).
January............... et 462 50 156 9,500 [ B
February. o 124 27 49.5 2,750 | B
March.... .. 194 12 41.4 2,550 | B
Mpnl... 80 1.0 31.7 1,890 | B
J . e 5.0 .6 1.68 1 103 | B
ki une. e e et e .6 .1 .38 23 | C.
Ty 6 .0 .12 71C

The Period . . ....ovo it er e reece e e 16, 900

»

NoTtE.—No flow from July 9 to Dec. 31.
Discharge measurements of San Diego flume near Lakeside, Cal., in 1909-1910.

; Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height.| charge.
Feet. | Sq.ft. Feet. | Sec.-ft.
5.9 3.1 0.52 6.3
5.9 3.0 .51 6.2
5.9 4.4 .74 12.4
5.9 2.5 . 4.5
5.9 4.5 74| 41L5
5.9 4.7 . 11.6
5.9 2.2 0.35 3.3
5.9 3.2 .53 7.8
5.9 3.4 .56 8.8
5.9 3.9 .63 9.8
5.9 4.2 .68 11
5.9 3.1 .51 6.8
5.9 4.3 .72 12
5.9 4.5 .76 12
5.9 4.3 . 11
5.9 3.4 .57 8.0
5.9 4.0 .66 9.5
5.9 3.8 .64 8.1
5.9 1.8 .30 2.7

NorE.—These measurements in 1909 were omitted from Water-Supply Paper 271,
40183°~—wsp 291—12—3
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Darly gage height, in feet, of San Diego flume near Lakeside, Cal., for 1910.

[San Diego Flume Co., observer.]

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

.63 .29 .62 .49 .56 .58 . . .54 .42

33 .60 . .57 .61 . .65 .48 44
26 .45 .61 .62 .60 .87 . .65 .47 .43
05 .67 .61 .59 .58 . .59 .33 43

NoTE.—Gage readings represent the depth of water in the flume.

Daily discharge, in second-feet, of San Diego flume near Lakeside, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. ; July. | Aug. | Sept. | Oct. ¢ Nov. | Dec.
Loviiiieian.. 69| 00| 00} 71| 125 85| 87| 67| 85| 90| 58| 42
2 3.7 -0 .9 5.0 12.3 9.0 8.7 7.8 9.7 9.0 6.0 4.0
B 2.5 -0 .0 52) 17| 97| 83! 85| 107 10.2| 58| 48
4o 2.0 0| 7.4| 24| 10.9) 99| 80| 85| 95| 10.9| 6.0 6.4
B 16 7] 69! 20) 109 97! 7.8} 7.6 97] 87| 48] 178
Bt 22| 42} 48] 1.8 11.4| 95| 97| 83| 48| 7.6| 22| 6.7
[ O, .0 -0 0] 3.2f 11.4) 9.5| 87| 80]| 13| 78| 46| 56
8 -0 -0 .0 67| 10.7| 85| 7.6| 7.6| 85| 87| 69| 33
O .4 .2 .01 80} 97! 80f 74! 7.8| 9.0! 10.2| 7.6! 6.2
R 2.8 O0f 40 42| 95| 64| 64| 83| 102} 99| 69| 56
Mo 5.0 91 92| 24| 95 62| 7.1} 7.8| 7.8) 12.0| 7.4( 52
120iieets 441 33| 92| 24| 90| 60| 7.6( 80| 80| 95| 71| 46
. 421 7.8} 85) 30| 85{ 80| 7.8f( 87] 92! 97| 58] 50

Moo 40| 32| 20| 52| 87| 90| 85| 78| 9.7 97| 56| 48
15, .8 50| 2.8 .21 85| 10.2] 87| 83| 80( 80| 83| 3.0 48
. 401 17| 44| lo.4f 9.71 85} 83| 85| 85| 2.7 .61 5.0
L 4.4 7| 80| 10.2] 80| 83| 76| 87 80 .0 41 5.4
L 3.5 0] 80t 102 76| 7.8 71] 87 83 .94 2.8 54
19 3.0 0| 7.4 123 78| 7.8 76} 9.0 80| 54| 48} 58
20n e 3.0 01 7.4 142 83| 7.6, 78| 83| 83| 54; 54| 7.8
2 2.7 13| 74] 1B.6| 95! 7.8 76| 7.8) 10.4] 7.6] 52| 58
220 28| 44| 71| 125{ 85| 83| 7.8| 83| 10.2| 85| 52| 23
< T 22| 33| 78| 123{ 7.8} 83( 80| 80| 95| 50| 44| 18
24, 251 L7| 85| 11.4| 7.1| 83} 7.4| 83| 92| 42} 3.2 39
b 1.6 .0 7.1 120 67| 87| 80| 67| 80| 69| 30| 52
260 .01 56| 7.8 125} 7.4| 85| 87| 69| 83| 7.4| 50| 58
. .00 54| 40f 125 7.4| 83| 85| 69| 90| 67| 58| 46
- -0 .8 .5| 12.8| 7.6( 83| 7.1| 54| 87| 58| 46| 4.2
1 B 6.9} ...... 21| 12.5| 7.6 80, 6.4| 54| 80| 62| 46| 46
30 2.2 |eeein. .0 7.6 83( 78! 60( 7.1y 80| 56| 44| 48
L3 P 0 el L1 9.5 |-.....n 6.4 83|...... 6.0 [....... 3.2

Nore.—Daily discharge determined from a fairly well-defined discharge rating curve.
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Monthly discharge of San Diego flume near Lakestde, Cal., for 1910.
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Discharge in second-feet.
Run-off |, coy.
Month. (totalin
; acre-feet). |T3¢Y-
Maximum. | Minimum. | Mean. .
JaAMOATY . oot 6.9 0.0 2.63 162 | B.
February....... .. ... 7.8 .0 1.71 95 | C.
March......ooooniiiiiiiii 9.2 .0 4.57 281 | C.
lAlptiL .................. 14.2 1.8 8.14 484 | B.
P 12.5 6.7 9.22 567 [ B.
June, . ... 9.9 6.0 8.30 494 | B.
July........ 9.7 6.0 7.7 478 | B.
August.. 9.0 5.4 7.80 480 | B.
September. 10.7 1.3 8.50 506 | B.
October. . 12.0 .0 7.27 447 | B.
November. 7.6 .4 4.83 287 | B.
December. . ..o 7.8 1.8 4.99 307 | B.
The YERT - - oot 14.2 .0 6.34 4,590

Daily discharge, in second-feet, of San Diego River and flume near Lakestde, Cal., for 1910.

Day. Jau. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
398 65 46 76 16 9 9 6.7 8.5 9.0 5.8 4.2
466 86 39 67 16 10 9 7.8 9.7 9.0 6.0 4.0
358 70 30 79 15 10 9 8.5| 10.7| 10.2 5.8 4.8
275 56 29 56 14 10 9 8.5 9.5 | 10.9 6.0 6.4
219 37 29 54 16 10 8 7.6 9.7 8.7 4.8 7.8
164 60 25 49 14 10| 10 8.3 4.8 7.6 2.2 6.7
149 50 30 57 14 10 9 8.0 1.3 7.8 4.6 5.6
149 56 32 54 13 9 8 7.6 8.5 8.7 6.9 3.3
120 56 32 40 12 9 7.4 7.8 9.0 10.2 7.6 6.2
159 56 28 33 11 7 6.4 8.3 10.2 9.9 6.9 5.6
143 44 27 34 11 6 7.1 7.8 7.8 12.0 7.4 5.2
160 44 36 54 10 6 7.6 8.0 8.0 9.5 7.1 4.6
124 38 25 83 10 8 7.8 8.7 9.2 9.7 5.8 5.0
106 32 14 59 10 9 8.5 7.8 9.7 9.7 5.6 4.8
107 30 14 52 11 9 8.3 8.0 8.0 8.3 3.0 4.8
242 37 29 40 11 9 8.3 8.5 8.5 2.7 .6 5.0
359 28 23 36 9 9 7.6 8.7 8.0 .0 .4 5.4
180 36 25 28 9 8 7.1 8.7 8.3 .9 2.8 5.4
141 44 24 34 9 8 7.6 9.0 8.0 5.4 4.8 5.8
123 50 27 34 9 8 7.8 8.3 8.3 5.4 5.4 7.8
105 125 24 28 10 8 7.6 7.8 | 10.4 7.6 5.2 58

89 56 29 24 10 9 7.8 8.3 1 10.2 8.5 5.2 2.3
73 49 31 23 9 9 8.0 8.0 9.5 5.0 4.4 1.8
64 46 30 16 8 9 7.4 5.3 9.2 4.2 3.2 3.9
61 46 27 15 8 9 8.0 6.7 8.0 6.9 3.0 5.2
80 55 51 17 9 9 8.7 6.9 8.3 7.4 5.0 58
70 42 58 14 9 9 8.5 6.9 9.0 6.7 5.8 1.6
62 40 126 14 9 9 7.1 5.4 8.7 5.8 4.6 4.2
72 |...... 196 14 9 8 6.4 5.4 8.0 6.2 4.6 4.6
58 |....o.. 176 9 9 8 6.0 7.1 8.0 5.6 4.4 4.8
50 1....... 110 fo..oooe 10 ... 6.4 8.3 |....... 6.0 ....... 3.2
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Monthly discharge of San Diego River and flume near Lakeside, Cal., for 1910.

[Drainage area, 208 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in Total
. N inches on otal in
Maximum. | Minimum. | Mean. sg;lage drainage | acre-feet.
. area.

January....... ... ... 466 50 159 0.764 0.88 9,780
February 125 28 51.2 . 246 .26 2,840
March. 196 14 46.0 .221 .25 2,830
April 83 9 39.8 |- .191 .21 2,370
May. 16 8 10.9 . 052 .06 670
June..... 10 6 8.68 . 042 .05 516
July..... 10 6 7.89 .038 .04 485
August..... 9 5.4 7.80 .038 .04 480
September. 10.7 1.3 8.50 .041 05" 506
October. ... 12 .0 7.27 .035 .04 447
November.. 7.6 .4 4.83 .023 .03 287
December..............o..oooilo 7.8 1.8 4.9 024 .03 307
Theyear....ccoecoeveennao.an 466 .0 20.7 .143 1.94 21, 500

Note.—No flow in the river from July 9 to Dec. 31.
SAN DIEGUITO RIVER BASIN.!
SANTA YSABEL CREEK NEAR ESCONDIDO, CAL.

San Dieguito River, or Santa Ysabel Creek, as it is known from its
source to the San Pasqual Valley, rises in the Volcan Mountains on the
western slope of the Coast Range and flows westward through San
Pasqual Valley, below which it takes its true name, and empties into
the Pacific Ocean midway between Oceanside and San Diego. Its
length is 50 miles, and the maximum width of the drainage basin about
15 miles. The total drainage area is approximately 340 square miles.
It lies south of San Luis River and north of the San Diego River
basin. '

Numerous small tributaries enter San Ysabel Creek between its
source and San Pasqual Valley, the most important being ‘Black
Canyon and Temescal creeks from the north and Santa Maria Creek
from the south, Above San Pasqual Valley the creek maintains a
light flow throughout the year, but below that point the channel is
dry during the summer months. )

The gaging station, which is located below the mouth of the narrow
canyon at the upper end of the San Pasqual Valley, in the SW. }
sec. 31, T. 12 S., R. 1 E., 10 miles southeast of Escondido, was estab-
lished Dec. 17, 1905.

Roden Canyon Creek and Temescal Creek, tributaries from the
north, enter the Santa Ysabel Creek 13 and 5 miles, respectively,
above the gaging station. Santa Maria Creek enters from the south
4 miles below the gaging station.

1 Called Bernardo River in previous reports.
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No water is diverted from this stream above the gaging station.
Within half a mile below the station, in the San Pasqual Valley, are
two small irrigation canals. A third canal, with a capacity of about
45 second-feet, heads about 1 mile below the station, and about 2
miles below is a fourth, with a capacity of about 25 second-feet.

The gage is an inclined staff on the left bank. The datum of the
gage has not been changed since the station was established.

At high stages discharge measurements are made from a cable
at the gage.

The conditions for obtaining accurate discharge data at this sta-
tion are extremely poor. The channel is composed of shifting sand
which scours out at high stages of the stream and immediately fills
in again as the flow decreases. Frequent measurements of discharge
are necessary to procure reliable estimates. ’

The discharge for 1910 was estimated by the indirect method for
shifting channels and from rating curves covering short periods of
time. The record is approximate.

Discharge measurements of Santa Ysabel Creek mear Escondido, Cal., in 1910.°

. Areaof | Gage | Dis-
Date. Hydrographer. Width. | coetion. height. | charge.
8q. ft. Feet. | Sec.-ft
Jan. 11 0. 60
31 33 .51 66
Feb. 11 21 .57 44
19 16 .60 46
22 |. 24 .67 53
23 |. 27 .69 56
Mar. 6 |. 14 .72 31
10 16 .76 34
22 18 .80 39
31 30 .96 57
Apr. 4 26 .94 42
8 (. 24 -90 42
15 |. 21 .90 34
28 |.. 1 .86 18
May 5 12 .87 20
16 .84 10
30 2.6 .75 4.2
June 2 4.2 .79 5.7
8 3.0 .77 3.3
30 1.2 .74 1.3
Nov. 25 2.4 .80 2.9

Nore.—Measurements made by wading in the vicinity of the gage.
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Daily gage height, in feet, of Santa Ysabel Creek mear Escondido, Cal., for 1910.
[S. F. Potts, observer.]

Day.| Jan. | Feb. | Mar. | Apr. | May. |June. | July. || Day. | Jan. | Feb. | Mar. | Apr. [ May. | June.| July.
1....1a2.40 1 0.52 | 0.73 | 0.94 [ 0.88 | 0.78 | 0.70 || 16 0.90 | 0.60 | 0.75 | 0.98
2....] 160 .52| .72 94 87| .79 66 || 17 70 58 77 98
3....] L42 53 72 94 8| .79 64 || 18 60 60 77 98
4....]1.20 53 71 94 8 | .79 63 || 19 58| .70 77 97
5.. 95| .53 .71 | .93 86| .7 .62 {f 20 85| - 8| .95
6.. .70 52| .72 93| .85 .79 64 || 21.. 53 .92
7.. 68| .51 | .72 92| .84 79 63 [ 22....] .52 .90
8.. 68 51 .71 92 .83 79 62 || 23....| .52 .84
9....} .66 52| .72 .92 | .82 77 |eeenen 24.. 52 .86
10... 64| .52 .72| .91 82 76 |oenn.. 25....| .52 .87
.60 .57 .73 92 83 .88
.60 .53] .73(1,03 83 .89
60| .54 .74 1.02 82 .86
57 55| .73 11.01] .82 .87
60 .56| .74{1.00] .82 .89
R I Y N | 5 PR N 18 DR R ¢ PR

a Maximum 2.7 feet; corresponding discharge, 3,950 second-feet.
NoTE.—Creek dry from July 9 to Dec. 31.

Daily discharge, in second-feet, of Santa Ysabel Creek near Escondido, Cal., for 1910.

Day.| Jan. | Feb. | Mar. | Apr. | May.| June.| July. || Day. { Jan. | Feb. | Mar. | Apr. | May.| June.| July.
1....3,1001 64 45 50 19 5 1 16 340 45 37 49 10 2
2....[1,320 62 41 47 19 6 1 17...| 170 46 37 48 10 2.
3....1,020 60 39 44 20 5 L5 41 18....] 105 16 37 47 9 2.
4....0 690 58 35 42 20 5 L5119, 100 16 38 45 8 2
5....] 3% 56 33 42 20 4 .51 20....] 80 48 38 40 7 2

170 54 31 42 19 4 S| 70 50 38 33 7

155 52 31 42 18 3 L5122, 65 53 39 29 7

155 50 32 42 17 3 .51 23....] 65 56 40 19 6

140 48 33 45 16 b 3 P 24.... 65 58 40 21 6

125 16 34 42 15 31...... 25....| 65 54 40 22 6

195 44 35 42 14 3 42 22 5

105 44 35 62 13 3 51 23 5

105 44 36 60 12 3 90 18 4

90 15 36 62 11 3 70 18 4

195 45 36 56 10 3 54 18 4

748 . 4

NoTE.—Creek dry from July 9 to Dec. 31. Daily discharge determined by the indireet method for shift-
ing 1gahannels and from rating curves covering short periods of time. The values are, however, only approxi-
mate.

Monithly discharge of Santa Ysabel Creek near Escondido, Cal., for 1910.

[Drainage area, 128 square miles.]

Discharge in second-fest. Run-off.
Month. Per Depth in ™ .

Maximum. | Minimum. | Mean. sggﬁam lgz?ajisagrel acmg?.
JANUBTY. oo oo 3,100 65| 300 2.34 .270 18,400
February . 64 44 51.0 .398 A1 2,830

March 90 31 41.3 .323 .37 2,5
62 18 39.1 .305 2,330
20 4 11.4 .089 10 701
6 1 2.6 .020 02 155
1 0 16 .001 .001 10
The Period.................. R ] IR 27,000

W

NotE.—No flow from July 9 to Dec. 31. On account of the unfavorable conditions at this station these
estimates are only approximate.
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SAN LUIS REY RIVER BASIN.
SAN LUIS REY RIVER NEAR PALA, CAL.

San Luis Rey River drains an area about 575 square miles in
extent lying wholly in the northern part of San Diego County and
extending from the crest of the Coast Range to the Pacific Ocean,
a distance of 65 miles, with a maximum width of about 16 miles.

The river is formed by many small streams which have their
sources in the higher elevations of the Coast Range and come together
at the lower or west end of what is known as Warner’s Valley.
Below this point the river flows for a distance of 10 miles through
a deep, narrow canyon with a heavy grade, then over a sandy and
gravelly bed with light grade for some 40 miles, finally discharging
into the Pacific Ocean at Oceanside.

This station, which is located at the road crossing to Sickler’s
mill, 4 miles above Pala, in the NW. 1 sec. 31, T. 9 S., R. 1 W., was
established October 9, 1903.

No tributaries enter the river near the gaging station. Water is
diverted from the river during the winter and spring months at a
point in the rough canyon about 11 miles above the station to a
storage reservoir, and is used during the summer period for irrigation
and municipal supply at Esconiddo and the surrounding country.
About 3 miles below this point there is a diversion for irrigation
on the Rincon Indian Reservation. One mile above the station a
small amount is diverted for use on the Sickler ranch. The only
diversion below the station is that used for irrigation on the Pala
Indian Reservation. There are several pumping plants between
Pala and the mouth, which obtain water from wells along the banks
of the stream. The drainage area above the station is 318 square
miles.

The staff gage is in two sections on the left bank at the cable
from which discharge measurements are made. The datum of the
gage was lowered 4.66 feet on November 13, 1906.

Conditions for obtaining accurate discharge data are poor. The
channel is wide, is composed of sand, gravel, and bowlders, and is
subject to constant change. The current is swift at flood stages.

The estimates of discharge were prepared from rating curves
covering short periods of time and by interpolation on the days
when the gage was not read. The record may be considered good.
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Discharge measurements of San Luis Rey River near Pala, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| o tion. height. | charge.
Sq.ft Feet. | Sec.-ft.
Jan. 50 7.55 164
Feb. 32 6.93 102
40 7.10 141
32 6. 85 109
31 6.78 103
Mar. 20 6. 40 43
19 6.37 42
62 7.30 177
Apr. 23 6. 54 60
29 6.74 83
34 6. 80 95
28 6.70 76
26 6. 60 64
May 11 6. 04 18
11 6. 07 20
6 5.81 11
5.1 5.72 8.4
June 28 3.8 5.67 5.7
Sept. 20 2.5 5.62 3.9
Nov. 23 | W. V. Hardy.. 4.6 5.72 6.9

NoTtE.—All measurements except Jan. 8 made by wading in the vicinity of the gage.

Daily gage height, in feet, of San Luis Rey River near Pala, Cal., for 1910.

[L. 8. S8almons, observer.]

Jan, | Feb. | Mar.{ Apr. | May. [ June. Jan. | Feb. | Mar. | Apr. | May. | June,
6.08| 5.71 | 16........ 5.80 | 5.66
6.07 | 5.70 || 17........ 5.79 | 5.66
6.05 | 5.70 || 18........ 5.79 1 5.66
5.98 | 5.70 }| 19........ 5.78 1 5.66
5.90 | 5.68) 20........ 5.77 | 5.66
5,94 | 5,691 21........ 5.77 1 5.67
5,90 5,74 22........ 5.76 1 5.67
5.86 | 5.67 [ 23........ 5.76 | 5.67
5.8 | 5.66( 24........ 5.75 | 5.67
5.80 | 5.65 | 25........ 5.75 | 5.67
5.81 | 5.64( 26........ 5.74 | 5.67
5.81 | 5.66 ) 27........ 5.74 | 5.67
5.801 5.66 | 28........ 5.73 | 5.67
5.80 | 5.66 (1 29........ 5.73 | 5.67
5.80 | 5.66 (| 30........ 5.72| 5.67

3loo...... 572 |......

e Maximum, 12.4 feet; corresponding discharge, 5,400 second-feet.
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Daily discharge, in second-feet, of San Luis Rey River near Pala, Cal., for 1910.

Jan. | Feb. | Mar. | Apr. | May.| June Jan. | Feb. | Mar. [ Apr. (May.|June
100 79 82120 63 39 521 9 5.2
79 79120 6 44 49| 8.7 5.2
78 60 79118 6 66 44| 8.7 5.2
77 69 79115 6 52 39| 8.4 5.2
75 60 79112 5.6 40 40| 8.1 5.2
71 66 76 | 14 5.8 35 32| 8.1 5.4
67 62 69 | 12 7.2 46 28| 7.8 5.4
63 58 66 | 11 5.4 51 251 7.8 5.4
60 54 64 | 10 5.2 56 26| 7.5 5.4
56 50 60| 9 5.0 61 221 7.5 5.4
52 45 591 9.3 4.8 66 231 7.2 5.4
49 41 89| 9.3 5.2 90 227 7.2 5.4
45 37 721 9 5.2 259 221 6.9 5.4
41 45 591 9 5.2 191 22| 6.9 5.4
47 42 55| 9 5.2 145 21| 6.6 5.4
101 L. 6.6 {......

Note.—Daily discharge determined from rating curves applicable as follows: Jan. 1 to, Feb. 6, fairly
well defined; Feb. 14 to June 30, well defined, below 200 second-feet. Discharge interpolated for days on
which gage was not read.

Monthly discharge of San Luis Rey River near Pala, Cal., for 1910.

Discharge in second-feet.
: 8 Run-off

Month. —| (total in ‘r\accc}'rl‘
Maximum, | Minimum, | Mean. | 3¢Te-feet).

P,

[

5
SREEEO

SANTA ANA RIVER BASIN.

SANTA ANA RIVER AND MENTONE POWER CO.’S CANAL NEAR
MENTONE, CAL.

Of the three important streams*—Santa Ana, San Gabriel, and Los
Angeles rivers—that traverse the valley of southern California, the
Santa Ana is the most important. Its drainage basin, lying south
of the San Bernardino Mountains and the Sierra Madre and taking
waters from their southern slopes, is the most- eastern and comprises
by far the largest area, including the northern part of Orange County,
the northwestern part of Riverside County, and the southwestern
part of San Bernardino County. Of the total drainage area, cover-
ing between 1,800 and 1,900 square miles, about two-thirds are in
the valley, but only a few hundred yield much run-off. .

The Santa Ana rises in the heart of the San Bernardino Mountains,
about 30 miles east of Highland, and flows westward for about 25
miles to the mouth of its upper canyon; thence southwestward
across San Bernardino Valley, through the lower canyon in the
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Santa Ana Mountains, and across the Coastal Plain to the Pacific
Ocean at Newport Beach. Although the course of the stream meas-
ures about 100 miles, there is continuous surface flow from mountain
to sea only during winter floods.

Many small streams from the southern slope of the San Bernardino
Mountains and a few from the Sierra Madre west of the Cajon Pass
flow toward the Santa Ana, but some of these discharge water to
the main stream only in the flood seasons, the ordinary flow either
being diverted or sinking into the sand and gravel of San Bernardino
Valley. The principal tributaries are Bear, Alder, Mill, Lytle, and
Chino creeks.

This station, which is Jocated at the road crossing opposite Warm
Spring Canyon, about three-fourths of a mile below the headworks
of the Mentone Power Co.’s canal, 5 miles northeast of Mentone, in
the SW. 1 see. 34, T. 1 N,, R. 2 W, S. B. M., was established in
June, 1896, and is about 2 miles below the mouth of Alder Creek.

Practically all the low-water flow is diverted above the station
into the power canal. After leaving the power house this water is
carried across the river to an irrigation canal. The flow in the canal
is measured by a weir and is added to that at the station in order to
obtain the total for the stream. The acquired water rights exceed
the low-water flow.

The original staff gage was fastened to the left bank about 100
feet above the ford. The gage datum was lowered June 30, 1903.
January 1, 1910, a severe flood carried away both gage and the car
and cable from which discharge measurements were made and’
destroyed existing bench marks. The channel was completely
changed. A new inclined staff gage was installed January 23,1910, on |
the left bank, 50 feet above the former location, and set at a new
datum. ~ On February 25, 1910, however, it was found desirable to
install a gage in the right channel, which carried most of the water.
All gage heights prior to February 25 have been corrected to the
datum of the west gage from a relation curve obtained from syn-
chronous readings of the two gages.

Discharge measurements are made by wading at low and medium
stages. As it is very difficult to reach the station at high stages the
cable has not been replaced.

Conditions for obtaining accurate discharge data are fair. The
stream has a rocky bed and is subject to slight change. At high
stages the current is swift and it is difficult to get accurate gagings.
The records are fairly satisfactory.
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Daily gage height, in feet, of Santa Ana River near Mentone, Cal., for 1910.

[S. H. Rhodes, observer.]
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1910, at a new location

and a new gage installed on Jan. 23,

Nore.—Old gage washed out Jan. 1, 1910,

and datum. See description.
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Daily discharge, in second-feet, of Santa Ana River near Mentone, Cel., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
26 48 11 2 2 2 15 4 2 2
26 74 11 2 2 2 15 4 2 2
26 43 11 2 2 2 15 4 2 2
26 26 11 2 2 2 4 4 2 2
26 26 11 2 2 2 4 4 2 2
26 18 11 2 2 2 4 4 2 2
26 11 11 2 2 2 4 4 2 2
26 11 11 2 2 2 4 4 2 2
26 11 11 2 2 2 4 4 2 2
26 11 11 2 2 2 8 4 2 2
26 53 11 2 2 3 8 4 2 2
26 63 11 2 2 2 15 15 2 2
109 63 11 2 2 2 15 15 2 2
109 63 11 6 2 2 8 15 2 2
26 63 11 6 2 2 4 2 2 2
26 63 11 6 85 2 15 2 2 2
26 53 6 6 85 2 4 2 2 2
26 53 11 6 74 2 4 2 2 2
26 26 11 6 74 2 4 2 2 2
26 18 11 6 63 2 4 2 2 2
26 11 11 2 63 2 4 2 2 2
26 11 11 2 63 2 4 2 2 2
26 6 11 2] - 26 2 4 2 2 2
26 6 11 2 18 2 4 2 2 2
43 11 11 2 11 2 4 2 2 2
43 6 2 2 6 2 4 2 2| 2
26 6 2 2 6 2 4 2 2 2
26 6 2 2 2 2 4 2 2 2
63 11 2 2 2 2 4 2 2 2
43 1 2, 2 2 2 4 2 2 2
48 ). ..., 2 i 2 33 ... P2 P 2

o Computed from cross-section and slope data obtained after the high water,

NotE.—Daily discharge determined from rating curves applicable as follows: Jan. 23 to Aug. 30, fairly
well defined below 140 second-feet; Aug. 31 to Dec. 31, poorly defined.

No water in Mentone Power Co.’s canal Mar. 13 and 14 and July 16 to 22.

Monthly discharge of Santa Ana River near Mentone, Cal., for 1910.

Discharge in second-feet.
Run-off Accu
Month. (total in Tacy. 3
Maximum.| Minimum. | Mean. | 2cTefeet).
154 63 102 1,820 { B.
103 26 41.9 2,330 | B.
109 26 35.1 2,160 | B.
74 6 29.4 1,750 | B.
11 2 9.1 560 | B.
6 2 2.9 173 | B.
§5 2 lg. g 1, %12 %
3 2 . 8 o
15 4 6.6 393 | C.
15 2 4.0 246 | C.
.- 2 2 2.0 119§ C.
December.... 2 2 2.0 123 | C.
The Periode. o oeoeeneeee e E .................................. 11,100
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Daily discharge, in second-feet, of Mentone Power Co.’s canal near Mentone, Cal., for
1910.

[S. H. Rhodes, observer.]

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

76 73 56 62 54 48 41
76 71 58 60 54 45 41
kit 66 57 52 57 45 4
78 64 68 52 51 44 44
ks 65 66 59 46 44 45
76 66 68 59 59 43 43
76 60 66 55 64 45 42
76 64 64 62 54 44 44
76 60 62 64 54 44 43
74 60 60 58 58 42 41

B 3 i 62 1. .. ‘ 56 ....... 41

Nore.—Daily discharge determined by means of a weir. No flow in the canal on days for which no
discharge is given.

Monthly discharge of Mentone Power Co.’s canal near Mentone, Cal., for 1910.

Discharge in second-feet. Run-off
- Month. (total in
Maximum. a Minimum. | Mean. | 3crefeet).

JaNUArY ... i 79 44.7 2,750
February........_.. 76 62 69.7 3,870
arch............... 79 0 67.8 4,170
April...... ... ... 79 64 75.6 4,500
AY s 79 66 75.8 4,660
June................ 73 55 66. 5 3,960
Juy ool 68 0 45.3 2,790
Auvgust................ 68 51 59.5 3, 660
September . 70 51 58. 4 3,480
October............... . 68 46 57.5 3,540
November 52 41 45.0 2,680
DeCember.. ... e 45 41 42.4 2,610
THE YERT. .. .o ee oo e 79 0 58.9 | 42,700

Note.—Monthly discharge computed from records kept on weir at intake.
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Daily discharge, in second-feet, of Santa Ana River and Mentone Power Co.’s canal near
Mentone, Cal., for 1910.

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

a Estimated.

Monthly discharge of Santa Ana River and Mentone Power Co.’s canal near Mentone,
Cal., for 1910.

[Drainage area, 182 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin T
. . inches on otal in
Maximum, | Minimum. | Mean. sgnlhaé'e drainage | acre-feet.
area.
January (23-31) 219 129 173 0.951 0.32 3,090
February - «ee.eeneen ... 179 83 112 .615 .64 6,220
March. . eooieaoaao... 131 90 103 . 566 .65 6,330
April. . 142 79 105 .877 .64 6,250
May. . 90 75 81.9 . 466 .54 5,220
June. . 79 57 69.4 .381 .43 4,130
July. . 85 57 65.0 . 357 .41 4,000
August.... 95 53 62.5 L343 40 3,840
September 77 55 65.0 .357 40 3,870
October. . 73 48 61. 4 .337 39 3,780
November. 54 43 47.0 . 258 29 2,800
December......coeoii oL 47 43 44. 4 .244 28 2,730
Theperiod. . ... .. e e e e e 52,300
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SAN GABRIEL RIVER BASIN.

SAN GABRIEL RIVER AND POWER CANAL NEAR AZUSA, CAL.

San Gabriel River is one of the three most important streams
traversing the valley of southern California. Its drainage basin lies
wholly in Los Angeles County west of the Santa Ana basin and east
of the Los Angeles basin, and stretches from the crest of the Sierra
Madre to the Pacific, a distance of about 50 miles. Its total drainage
area is apprommately 700 square miles, about one-third of which
consists of mountain slopes, which contribute practically all of the
run-off except in heavy storms. The remaining two-thirds is
embraced in the San Gabriel Valley at the base of the mountains
and in the coastal plain southeast of the city of Los Angeles.

The main stream is formed by the junction of two principal forks,
one from the north and east and the other from the west. Each of
the branches receives many tributaries from the crests of the sur-
rounding ranges. The headwaters come from the western slope of
San Antonio Peak (Old Baldy), altitude 10,080 feet, and from the
southern slope of other high peaks at the north, such as North Baldy
and Islip mountains. - The west fork drains the northern slope of
Mount Wilson, the eastern and northern slopes of San Gabriel Peak,
and a portion of the southern slopes of the main range to the north.
It joins the main stream about 8 miles above the mouth of the can-
yon. The general course of the stream is southwestward. After
leaving the mountains it traverses San Gabriel Valley in a wide wash
of sand, gravel, and bowlders, then breaks through the range of foot~
hills separating San Gabriel Valley from the coastal plain at a point
called The Narrows, about 5 miles northwest of Whittier, and enters
the coastal plain, across which it flows to its mouth in Alamitos Bay,
a few miles east of Long Beach. The total length of the stream is
about 65 or 70 miles.

The principal tributaries of San Gabriel River are Fish Fork and
Cattle Creek from the east and Iron and West forks from the west.

The basin is rather poorly forested, having a sparse timber growth
on the higher slopes and brush with some scattéring timber on the
middle and lower elevations.

This station, which is located just above the road crossing at the
mouth of the canyon, about one-fourth mile above the Pacific Light
& Power Co.’s power house and 2 miles north of Azusa, in the NW, %
sec. 23, T. 1 N., R. 10 W, S. B. M., was established in 1896. Esti-
mates of flow were very unsatisfactory until after the completion of .
the power canal in 1898.

The station is well below all tributaries and is several miles below
the power and irrigation diversions.

The gage is an inclined staff in several sections, on the left bank.
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Discharge measurements are made from a cable at the gage.

The flow in the canal is measured by a weir and is added to that at
the station to obtain the total flow of the stream. Various temporary
diversions for irrigation just above the station affect the discharge.
The acquired water rights greatly exceed the low-water flow of the
stream.

The channel is composed of gravel and bowlders and is subject to
considerable change, especially above and below the measuring sec-
tion. The current is swift, and measurements at flood stages are
difficult.

The rating curve for 1910 is fairly well defined for low and medium
stages. The record for high stages is approximate.

Discharge measurements of San Gabriel River and power canal near Azusa, Cal., in 1910.

Discharge.

Gage

Date. Hydrographer. height.
River. | Canal. | Total.

Feet. Secft. | Sec.-ft. | Sec.ft

Jan, 3| J.E.Stewart. .. ... 5.10 1,870 57 [+ 1,930
29 | R. E, Haines....... 3.60 267 69 336
Feb. 28 C]a%p and Stewart.. 3.15 80 73 153
Mar. 30 Clapp.. 3.30 108 73 181
Apr. 12| J. E. Stewart 3.10 84 72 156
29| W.B. Clapp..., 2.80 40 72 112
May 5|..... do.......... 2.63 23 72 95
13 ..., [+ L T R 2.24 6 72 78
June 3 |..... 5 1.85 0 68 68

Note.—Additional diversions were being made at a ‘tunnel about 800 feet above the gage as follows:
Avpril 29, 3 second-feet (estimated).
May 5, 14.5 second-feet,
May 13 15.9 second-foet.
June 3, ’0 second-feet.
These diversions are not included in any of the values in the above table.

Daily gage height, in feet, of San Gabriel River near Azusa, Cal., for 1910.
[H. E. Ward, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May.| June. Day. Jan. | Feb. | Mar. | Apr. | May.|June
e9.8| 3.6 3.1} 3.2 2.7 4.0] 3.313.0 3.0 2.2
59| 3.5 3.1 3.2| 2.7 39| 3.3|3.0 3.0 2.2 |.
5.1 3.5 3.1| 3.2 3.7/ 3.9] 33|31 3.0 2.2 |
4.8 3.5| 3.1 3.2] 2.71. 3.9 3.3]3.0 3.0 2.2 .
4.5 3.5 31| 81| 2.7 3.9| 3.3[3.0 3.0 2.2
4.5 3.4] 3.1| 8.1 2.6 3.9} 32|30 2.9 | 2.2
4.5, 3.4 3.1| 31| 2.6 3.8 3.2|3.45( 2.9 2.2|.
4.2 3.4 3.1) 3.1| 2.6 3.8 3.2}3.2 2.9 2.1}
4.2 3.4 3.1] 3.1} 2.5 3.81 3.2}3.2 2.9 2.11.
4.1 3.4 3.1] 31} 2.5 3.7| 3.2|3.1 2.9 2.1
4.1 3.4 31| 311,25 3.7 32|31 2.9 2.1
4.14{ 3.3| 3.0 3.1| 2.3 3.7] 31(3.1 2.9 2.1
4.0} 3.3 3.0| 3.1} 2.3]|. 3.7| 3.1]3.3 2.9 2.1].
4.0 3.3! 3.0 3.0 2.3 3.6 [-..... 3.3 2.8| 2.0 .
4.0} 3.3] 3.0 3.0| 2.3 3.6 )...... 3.3 2.7 2.0|.
2 2 - 3.3 |...... 1.9

e Maximum, 10.3 feet; corresponding discharge, 13,900 second-feet.
Note.—Water was standing in pools June 2 to June 18. From June 19 to Dec, 31 the river bed wasdry.
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Daily discharge, in second-feet, of San Gabriel River near Azusa, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr, | May.| June. Day. Jan. | Feb, | Mar. | Apr. | May. | June.
253 78 96 30 f...... 63 63| 4.5}......
200 78 96 30 ...... 63 63] 4.5)......
200 78 96 30 {..-.-. 78 631 4.5/(......
200 78 96 30 }...... 63 63| 4.5]......
200 78 78 301}...... 63 63] 45]......
153 | =78 78 22 |...... 63 50 4.5
153 78 78 22 |...... 176 50| 4.5
153 78 78 22 |...... 96 50| 2.5
153 78 78 16 ]...... 96 50| 2.5
153 78 8 16 |...... 8 50| 2.5
153 78 78 16 ...... 78 50| 2.5
19| 63| 78 [ PO 781 50| 2.51.

119 63 78 Vo . 119 50 | 2.5

119 63 63 (A P 119 391 .

119 63 63 Tleae-e- 119 30! 1 R
119 {...... 0.5

NoTE.—Daily discharge January to May determined from a rating curve fairly well defined below 2,000

second-feet.

Monthly discharge of San Gabriel River near Azusa, Cal., for 1910.

Discharge in second-feet.
Run-off 1, .\,
Month, (totalin racy.

Maximum. | Minimum. | Mean, | 3cre-feet).

12,400 200 1,060 65,200 | C.

253 78 135 7,500 | B.

176 63 83.3 5,120 | B,

96 30 66. 5 3,960 | B.

30 .5 110 676 | B.
.................................. 82, 500

Note.—River dry June 1 to Dec. 31, 1910.

Daily discharge, in second-feet, of San Gabriel canal near Azusa, Cal., for 1910.
[H. E. Ward, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
69 73 73 72 67 49 33 24 23 26 33

49 72 73 73 72 68 50 32 24 22 26 32
57 74 73 74 72 68 49 31 24 23 29 31
68 74 73 73 72 68 48 31 24 23 31 32
71 74 73 73 72 68 47 31 25 24 29 32
70 74 73 73 72 67 ‘ 45 30 25 23 28 32
71 4|, 13 73 73 67 45 29 24 22 29 32
71 73 73 72 72 66 43 29 24 23 29 32
72 73 73 73 72 63 42 29 24 23 29 31
72 73 73 73 72 63 42 29 23 23 28 32
74 73 72 72 61 40 29 23 25 27 32

72 73 73 72 72 60 41 29 23 26 27 33
73 74 73 72 72 61 40 29 23 26 39 32
72 65 73 72 72 62 40 29 24 26 36 32
72 66 73 72 72 66 39 29 24 32 36 32
73 71 73 72 72 66 39 28 24 32 35 32
72 73 73 72 72 64 37 28 24 31 34 32
72 73 73 72 72 58 38 26 23 30 34 33
65 73 73 72 71 56 38 25 22 27 34 34
22 3 73 72 71 54 36 26 23 26 32 36
70 74 73 72 70 54 37 26 23 26 32 35
73 73 73 72 70 55 37 26 21 26 32 33
75 73 73 72 70 56 36 26 21 25 32 33
70 73 73 71 70 54 35 26 21 24 31 35
68 73 73 72 70 52 36 25 22 24 31 35

40183°—wsp 291—12——4
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Daily discharge, in second-feet, of San Gabriel canal near Azusa, Cal., for 1910—Contd.

Day. Jan. | Feb. | Mar, | Apr. | May, | June. | July. | Aug. | Sept.} Oct. | Nov. | Dec.
26, i 73 71 70 50 34 25 22 25 34 34
2, 73 72 70 49 35 26 22 25 34 34
28 . 73 72 69 50 35 25 22 24 33 33
2 . 73 72 69 50 35 25 22 24 33 33
30, ...l 73 72 68 50 34 25 22 27 33 32
) T V3 68 ....... 35 25 ...t 27 |oeen.n. 33
Nor1E.—Discharge determined by means of a weir.
Monthly discharge of San Gabriel canal near Azusa, Cal., for 1910,
i -feet.
Discharge in second-feet Run-off
Month. (totalin
Maximum. | Minimum. | Mean, | 8crefeet).
75 22 67.5 4,150
74 65 72.5 4,030
73 73 73.0 4,490
74 71 T o72.3 4,300
73 68 71.1 4,370
68 49 59.8 3,560
50 34 39.9 2,450
33 25 27.8 1,710
25 21 23.1 1,370
32 22 25.4 1,560
39 26 31.4 1,870
36 31 32.8 ,020
75 21 49.6 35,900

Nore.—Monthly discharge computed from record kept on the weir.

Daily discharge, in second-feet, of San Gabriel River and San Gabriel power canal near

Azusa, Cal., for 1910.

Day._ Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec,
1o 12, 500 322 151 169 102 67 49 33 24 23 26 33
2. 3,140 272 151 169 102 68 50 32 24 22 26 32
. ,900 274 151 170 102 68 49 31 24 23 29 31.
4o 1,510 274 151 169 102 68 48 31 24 23 31 32
[ 2, , 140 274 151 151 102 68 47 31 25 24 29 32
6o 1,140 227 151 151 94 67 45 30 25 23 28 32
T 1,140 1 227 151 151 95 67 45 29 24 22 29 32
8 804 226 151 150 94 66 43 29 24 23 29 32
9.l 805 226 151 151 88 63 42 29 24 23 29 31

0. 706 | 226 151 151 88 63 42 29 23 2 28 32
Wo ol 706 227 151 150 88 61 40 29 23 25 27 32
120 .l 706 192 136 150 79 60 41 29 23 26 27 33
1o 614 193 136 150 79 61 40 29 23 26 39 32
4.l 613 184 136 135 79 62 40 29 24 26 36 32
5. 613 185 136 135 79 66 39 29 24 32 36 32
160l 614 190 136 135 76 66 39 28 24 32 35 32
17 527 192 136 135 76 64 37 28 24 31 34 32
18 527 192 151 135 76 58 38 26 23 30 34 33
19 . 5200 192| 136} 135 76 56 38 25 22 b14 34 3
20, 477 192 136 135 76 54 36 26 23 26 32 36
2, L 525 170 136 122 75 54 37 26 23 26 32 35
22 452 169 249 122 74 55 37 26 21 26 32 3
23 454 169 169 122 73 56 36 26 21 25 32 33
b 449 169 169 121 73 54 35 26 21 24 31 35
25 380 169 151 122 72 52 36 25 22 24 31 35
2. 386 169 151 121 72 50 34 25 22 25 34 34
b7 381 151 151 122 72 49 35 26 22 25 34 34
28 i 381 151 192 122 71 50 35 25 22 24 33 33
200 .. 322 f...o..) 192 11 70 50 35 25 22 24 33 33
.. 322 |....... 192 102 69 50 34 25 22 27 33 32
3 269 |....... 192 |....... 68 |.....-. 35 25 |avenn-- 27 eeeenns 33
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Monthly discharge of San Gabriel River and power canal near Azusa, Cal., for 1910.

[Drainage area, 222 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in Total in
. - inches on o
Maximum. | Minimum. | Mean. sx(gil?el:e drainage | acro-feot.
area.

JANUALY oo 12,500 269 [ 1,130 5.09 5.87 69, 500
February . ...oo.oc oo oiiiio.. 322 151 . 207 .932 .97 11,500
March. ... 249 136 156 703 .81 9,590
April. .. 170 102 139 626 70 8,270
y.. 102 68 82.1 370 43 5,050
June. 68 49 59.8 .269 30 3,560
July 50 34 39.9 180 21 2,450
August. . 33 25 271.8 125 .14 1,710
September ......... . 25 21 23.1 .104 12 1,370
[ 0267 70) o7 32 22 25.4 114 13 1,560
November. . .....o.occooiiiiaaaan. 39 26 31.4 141 .16 1,870
December.............ooocooio. 36 3t 32.8 148 17 2,020
Theyear.................... 12,500 21 163 .734 10.01 118,000

Nore.—This table does not include diversion made at tunnel about 800 feet above the gage. Hence
the discharge per square mile and the run-off in inches are subject to considerable error during the
irrigating season.

LOS ANGELES RIVER BASIN.
ARROYO SECO NEAR PASADENA, CAL.

Los Angeles River is formed by Tujunga, Pacoima, and other small
creeks, whose sources lie in the Sierra Madre northeast of the city of
Los Angeles. These streams leave the mountains at a point about 25
miles above the city and enter the comparatively flat country of the
San Fernando Valley, where, except at times of excessive flood, the
waters disappear in the sand and gravel washes. At the lower end of
this valley is a secondary range of hills, extending from east to west,
and bed-rock obstruction forces the waters to the surface to form what
is known as Los Angeles River. Below this point the river flows
through the flat country of the Los Angeles Valley and enters the
Pacific near the town of Long Beach.

At the city of Los Angeles it is joined by Arroyo Seco, which drains
an area comprising 21 square miles of the Sierra Madre. This stream
issues from the mountains on the west side of Pasadena Mesa, and
passes through an opening in a granite spur known as Devils Gate.
Between the point where it leaves thewmountain and Devils Gate lies a
broad river bottom 2 miles long, composed of coarse material. In
passing over this the water sinks rapidly, diminishing in volume of
flood water from the mouth of the canyon to Devils Gate.

During the summer months the entire flow of Los Angeles River
is diverted at a point about 5 miles above Los Angeles for the supply
of the city, only a small amount of water | passmg this point except
during flood periods.
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The gaging station, which is located in the SE. £ sec. 30, T. 2 N.,
R. 12 W., S. B. M., at the ranger’s camp in the Angeles National
Forest, about 4 miles north of Pasadena, was established December 1,
1910.

The staff gage is in two sections, fastened to an alder tree on the
right bank, 300 feet southeast of the ranger’s cabin. Discharge meas-
urements are made by wading near the gage.

This station is maintained in cooperation with the United States
Forest Service.

No estimate has been prepared for 1910.

The following discharge measurement was made by W. V. Hardy,
by wading about 50 feet below gage:

December 1, 1910: Width, 3.5 feet; area 1.4 square feet; gage height, 3.44 feet; dis-
charge, 1.4 second-feet. :

Daily gage height, in feet, of Arroyo Seco near Pasadena, Cal., for 1910.

[G. J. Dunston, observer.]

Day. Dec. Day. Dec. Day. Dec. Day. Dec,
1.. 3.55 3.60
2. 3.55 3.62
3. 3.56
4... 3.56 3.62
5. 3.57 3.63
3.63
6... 3.57 3.62
7 3.59 3.62
8. 3.59 3.63

SANTA YNEZ RIVER BASIN.
GENERAL FEATURES.

Santa Ynez River is the only important stream lying wholly in
Santa Barbara County. Its drainage basin lies north of the Santa
Ynez Mountains, extending for a distance of about 80 miles parallel
to the coast line, and comprising approximately 900 square miles.
Four-fifths of this area is mountainous, including the north slope of-
the Santa Ynez and the south slope of the San Rafael Mountains, and
furnishes practically all of the run-off.

Santa Ynez River rises near the boundary line between Ventura and
Santa Barbara counties, wherd®the Santa Ynez and San Rafael
ranges merge, flows nearly due west, and enters the Pacific Ocean
at Surf, about 8 miles north of Point Arguello lighthouse, where
the coast line makes a sharp turn to the north.

Small tributaries are numerous, but the only one of importance is
Mono Creek, which drains 120 square miles of the southern slope of
the San Rafael Mountains, and joins the Santa Ynez River about 13
miles below its source.
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SANTA YNEZ RIVER NEAR SANTA BARBARA, CAL.

This station was originally established on November 21, 1902,
above the mouth of Mono Creek. On November 1, 1903, the sta-
tion was moved downstream about 5 miles to a point about one-
fourth mile below the Gibraltar dam site, in the NE. } NE. 1 sec. 15,
T.5N.,R.27 W,,S. B. M., and about 12 miles north of Santa Barbara.

Mono Creek enters about 31 miles abowe the station. No ‘water
is diverted above the gage. Water rights far exceed the mean low-
water flow of the stream. The drainage area above the station is
about 207 square miles.

The staff gage, in three sections, is on the right bank, about 300
yards below the north portal of the Santa Barbara city waterworks
tunnel now under construction. The gage datum at the new station
has not been changed. No records were obtained during 1909.

The channel is composed of sand and gravel and is fairly perma-
nent. As no discharge measurements have been made recently, no
estimates of daily discharge have been prepared for 1910.

The station is maintained by the city of Santa Barbara. The gage-
height record has been furnished by the board of water commissioners
through their engineer, Lee M. Hyde.

Daily gage height, in feet, of Santa Ynez River near Santa Barbara, Cal., for 1910,

[Andrew Packard, observer.]

Day. Feb. | Mar, | Apr. | May. | June. | July, | Aug, | Sept. | Oct. | Nov., | Dee.
........ 2.0 fooiiiiiifeeeneall| L1045 1.25 1.05 10 1.1 L2

........ 2.0 1.45 1.25 105 Lo L1 1.2

........ 2.0 ... 1.45 1.2 1.05 1.0 L1 1.2

........ 2.9 2.25 1.4 1.2 1.05 L0 1.15 L2

........ 2.0 2.25 ..o 1.4 12 1.05 L0 1.15 L2

2.0 1.95 2.25 1.4 12 1.05 1.0 1.2

2.0 1.95 2.25 1.4 1.2 1.05 1.0 1.2

2.0 1.956 2.2 1.4 1.2 1.05 1.0 1.2

2.0 1.95 2.2 1.4 1.2 1.056 Lo 1.2

2.0 1.95 2.2 |. 1.4 115 1.05 10 1.2

2.0 1.95 2.1 1.7 1.4 1.15 1.05 LO |........ 1.2 1.2

2.0 1.95 2.05 L7 1.4 1.1 1.05 1.0 11 1.2 1.2

2.0 1.95 2.05 L7 1.4 L1 1.05 1.0 L1 1.2 1.2

2.0 2.0 2.05 17 1.4 11 1.05 L0 L1 1.2 1.2

2.0 2.0 2.05 17 1.4 1.1 1.05 18 11 1.2 1.2

2.0 1.95 2.05 L7 1.4 11 105 18 1.1 1.2 1.2

2.0 1.95 2.0 1.55 1.4 1.1 1.05 16 11 1.2 1.2

2.0 1.95 2.0 1.65 1.4 1.1 | 1.05 1.4 11 1.2 1.2

2.0 1.95 2.9 1.65 1.4 11 |, LO5 1.2 11 1.2 1.2

2.0 1.95 2.0 1.65 1.35 11 ; 1.056 12 1.1 1.2 1.2

20, ...l 2.0 1.95 2.0 1.65 1.35 L1 | 1.05 L2 L1 12 1.2
22, e 2.0 ... 2.0 1.6 1.35 1.1 1.05 12 L1 1.2 1.2
b2 JR 2.0 2.0 1.6 135 L1 1.05 1.2 L1 L2 |........
P T 2.0 2.0 2.0 16 13 1.1 {1 L05 115 L1 1.2 1.2
b . 2.0 2.8 ... 1.6 1.3 1.1 L05 | ...... L1 1.2 1.2
P T, 2.0 2.8 ... 1.6 13 1.1 1.0 L1 1.2 1.25
27 v et 2.0 2.9 1.55 1.25 1.1 1.0 L1 L2 1.25
28.. 2.0 2.0 1.55 1.25 .1 ' 10 1.1 1.2 1.25
29.. 1.55 12 1.05 10 L1 1.2 1.25
30.. 1.5 1.25 1.05 1.0 11 1.2 1.25
;3 P L8 |o..o.... 1.05 1.0 LY. 12
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SANTA YNEZ RIVER NEAR LOMPOC, CAL.

This station, which was established November 10, 1906, was
originally located at the wagon bridge 1} miles east of Lompoc, in
La Misién Vieja de la Purfsima land grant. Early in January, 1907,
the bridge was destroyed by heavy floods. A new bridge was built
during the summer of 1907, and the station was reestablished Sep-
tember 25, 1907, at the same location.

No tributaries enter the stream in the vicinity of the station and
no diversions have been made above since the station was established.
The headworks of canals previously diverting water were destroyed
by floods and have not been reconstructed. Acquired water rights
exceed the low flow of the stream. The drainage area above the
station is about 785 square miles. There are several pumping plants
above the station that obtain water for irrigation from wells along
the banks of the stream.

The gage is a vertical staff on the pier of the bridge from which
discharge measurements are made. The datum of the gage has
remained unchanged since the station was established.

The conditions at this station are extremely unfavorable for ac-
curate results. The channel is wide and the stream shifts constantly.

The estimates for 1910 can be considered fair for low stages and
only approximate for high, as no high water measurements were
obtained.

Discharge measurements of Santa ¥ 'nez River near Lompoc, Cal., in 1910.

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

Feet. | Sg.ft. | Feet. | Secft.
Jan. 30e| W.B. Clapp-... 157 309
Mar. J. E. Stewart..... 163 83 3.84 112

o

Apr. 15 | Donald MeDonald. 184 125 4.00 135
May 4b|..... 4 [P 170 81 3.90 98
27|..... T 60 42 3.80 58

June 9% J.E.Stewart. .. ... 62 32 3.79 40
9. ... L 52 32 3.79 42

Aug. 45| Donald MeDonald..........ooiiniiiiiee i iieieaaaanann 57 25 3.55 20
Sept. 14b) C.C. JACOD - ... . o 57 23 3.60 22

a Made from upstream side of bridge. b Made by wading about 1 mile above gage.

Daily gage height, in feet, of Santa Ynez River near Lompoc, Cal., for 1910.
[D. MeDonald, observer.}

Day. Jan, | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
) PN 7.65 40| 3.9 4.4 3.9 3.8 3.7 3.55 | 3.6 3.6 3.6 3.7
2 5.0 4.0 3.8 4.3 3.9 3.8 3.7 3.55| 3.6 3.6 3.6 3.7
F: TR 4.8 4.0| 3.8 4.3 3.9 3.8 3.7 3.55| 3.6 3.6 3.6 3.7
4ol 4.5 4.0 3.8 4.2 3.9 3.8 3.7 3.55| 3.6 3.6 3.651 3.7
L T 4.4 3.9 | 3.8 4.2 3.9 3.8 3.7 3.55| 3.6 3.6 3.7 3.7
6 4.4 3.9 | 3.8 4.2 3.9 3.8 3.7 3.55| 3.6 3.6 3.7 3.7
7 4.4 3.9 3.85 4.2 3.9| 3.8 3.65| 3.55| 3.6 3.6 3.7 3.7
8 4.3 3.9| 3.8 4.2| 3.9| 3.8 | 3.65| 3.55| 3.6 | 3.6 | 3.7 | 3.7
[ 4.3 3.9| 3.8 4.1{ 3.9| 3.8 | 3.65| 3.55| 3.6 | 3.6 | 3.7 | 8.7
) {0 4.2 3.9 3.8 4.1 3.9 3.8 3.651 3.55| 3.6 3.6 3.7 3.7
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Daily gage height, in feet, of Santa Ynez River near Lompoc, Cal., for 1910—Contd.

Date. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.1 3.9| 3.8 4,1 3.9 3.8 3.65| 3.55| 3.6 3.6 3.7 3.7
4.1 3.9 3.8 4.1 3.9 3.8 3.65| 3.55| 3.6 3.6 3.7 3.7
4,0 3.9 3.8 4.1 3.9 3.8 3.65| 3.55] 3.6 3.65! 3.7 3.7
4.0 3.9| 3.9 4.1 3.9] 3.8 3.65| 3.55| 3.6 3.651 3.7 3.7
4.3 3.9 3.8 4.0 3.9} 3.8 3.6 3.55| 3.7 3.65 |- 3.7 3.7
4.4 3.9 3.8 4.0 3.9 3.8 3.6 3.6 3.7 3.65| 3.7 3.7
4.7 3.9 3.8 4.0 3.8] 3.75] 3.6 3.6 3.7 3.6 3.7 3.7
4.5 3.9 3.9 4.0 3.81 3.75| 3.6 3.6 3.65| 3.6 3.7 3.7
4.4 3.9 3.9 4.0 3.8 3.75| 3.6 3.6 3.65] 3.6 3.7 3.7
4,3 3.9| 3.9 4.0 3.8| 3.75| 3.6 3.6 3.6 3.6 3.7 3.8
4.3 3.9 3.9 3.9 3.81 3.75| 3.55) 3.6 3.6 3.6 3.7 3.75
4.2 3.9 4.5 3.9 3.8) 3.75| 3.55| 3.6 3.6 3.6 3.7 3.75
4.2 3.9 | 43 3.9 3.8} 3.7 3.55| 3.6 3.6 3.6 3.7 3.75
4.2 3.9{ 42 3.9 3.8( 3.7 3.55{ 3.6 3.6 3.6 3.7 3.7
4.2 3.9 41 3.9 3.81 3.7 3.55 1 3.6 3.6 3.6 3.7 3.7
4.2 3.9 41 3.9 3.8 3.7 3.6 3.6 3.6 3.6 3.7 3.7
4.2 3.9| 4.45 3.9 3.8 3.7 3.6 3.6 3.6 3.6 3.7 3.7
4.1 3.9 4.9 3.9 3.8 3.7 3.55{ 3.6 3.6 3.65| 3.7 3.7
4.1 4.6 3.9 3.8| 3.7 || 3.55| 3.6 3.6 3.65| 3.7 3.7
4.1 4.5 3.9 3.8 3.7 3.55| 3.6 3.6 3.65| 3.7 3.7
4.0 4.5 f.o...... 1 3.85| 3.6 [....... 3.65 [....... 3.7

Daily discharge, in second-feet, of Santa Ynez River near Lompoc, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. { Sept. | Oct. | Nov. { Dec.
225 150 550 95 52 30 20 22 22 22 30
225 90 385 95 51 30 20 22 22 22 30
225 90 380 95 49 30 20 22 22 22 30
225 90 275 95 30 20 22 22 26 30
150 90 275 95 47 30 20 22 22 30 30
150 | 120 275 95 46 30 20 22 22 30 30

150 120 275 95 44 26 20 22 22 30
150 90 275 95 43 26 20 22 22 30 30
150 90 197 95 42 26 20 22 22 30 30
150 90 197 95 42 26 20 22 22 30 30
B 310 150 90 197 95 42 | 26 20 22 22 30 30
12, il 310 150 90 197 95 42 26 20 22 22 30 30
B 225 150 90 197 95 42 26 20 22 26 30 30
4. ... 225 150 150 197 95 42 26 20 22 26 30 30
15, L 500 150 120 138 95 42 22 20 30 26 30 30
16. . el 620 150 90 138 95 42 22 22 30 26 30 30
170 s 1,040 150 90 138 58 36 22 22 30 22 30 30
18l 7! 150 150 138 58 36 22 22 26 22 30 30
9.l 620 150 150 138 58 36 22 22 26 22 30 30
............... 150 150 138 58 36 22 22 22 22 30 42
b 58 36 20 22 22 22 30 36
220 58 36 20 22 22 22 30 36
23l 58 30 20 22 22 22 30 36
24, ... 58 30 20 22 22 22 30 30
b T 58 30 20 22 22 22 30 30
260 58 30, 22 22 22 22 30 30
27, v 58 30, 22 22 22 22 30 30
28, eiiiiiaas 57 30! 20 22 22 26 30 30
29 el 56 30 20 22 22 26 30 30
30, i, 54 30 20 22 22 26 30 30
F:1 S, 53 ... 20 220 ..., 26 ..., 30

Note.—Daily discharge determined from rating curves applicable as follaws: Jan. 1 to Mar. 21, poorly
defined and only approximate above 400 second-feet; Mar. 22 to Apr.3,indirect method for shifting channels;
Apr. 4to May 27, poorly defined; June 9 to Dec. 31, poorly defined. Dfschatge interpolated May 28 to June8.
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Monthly discharge of Santa Ynez River near Lo;npoc, Cal., for 1910.

Discharge in second-feet.
Run-off Accu
Month. (total in Ia‘;fy -
Maximum. | Minimum, | Mean, | 2crefeet).
11,100 225 872 53,600 | D.
225 150 161 8,940 | C.
1,260 90 271 16,700 | C.
95 188 11,200 | C.
95 53 76.7 4,720 | C.
52 30 39.1 2,330 | C.
30 20 24.0 1,480 | C.
22 20 21.0 1,290 | C.
30 22 2.1 1,370 | C.
26 22 23.0 1,410 | C.
30 22 29.1 1,730 | C.
42 30 3L0 1,910 | C.
11,100 20 147 107, 000

SALINAS RIVER BASIN.!
ARROYO SECO NEAR SOLEDAD, CAL.

The Salinas River basin lies almost wholly in Monterey and San
Luis Obispo counties, and comprises an area about 4,780 square
miles in extent, having a length of 150 miles northwest-southeast
and a maximum width of about 45 miles.

The Salinas rises on the eastern slope of the Santa Jucia Range,
near the southern end of the basin and flows northwestward, parallel
to the coast, to its mouth, about 4 miles southwest of Castroville.

.The river has many tributaries, all as torrential and erratic as the
Salinas itself, which has a very heavy discharge in winter and no
surface run-off in summer ordinarily except below Soledad. The
most important tributaries from north to south are Arroyo Seco,
San Antonio River, and Nacimiento River from the west and San
Lorenzo and Estrella creeks from the east. The tributaries from the
west are peculiar in that they lie west of secondary ranges parallel
to the main range and flow southeastward for the greater part of
their length, parallel but in a course directly opposite to the general
course of Salinas River.

The gaging station on Arroyo Seco was established January 1, 1901,
at Pettitt’s ranch, about 15 miles south of Soledad, in sec. 21, T. 19
S., R. 6 E.

No water is diverted above the station. The Clark Colony
Water Co., irrigating about 4,000 acres, and the Spreckles Sugar
Co. about 3,500 acres, divert water 14 and 3 miles, respectively, below
the station. These canals head above the broad wash of gravel
and sand into which the low-water sinks and disappears, and from
which the stream receives the name Arroyo Seco.

The staff gage is in two sections on the right bank.

1 For a detailed discussion of the water resources of Salinas Valley see Water-Supply Paper 89.
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Discharge measurements are made from a cable 300 feet below the
gage. The channel shifts more or less during high water, and the
current is very swift. Measurements made at such stages may be
considerably in error. ‘

The 1910 rating curve is fairly well defined and the record may be
considered fair.

Discharge measurements of Arroyo Seco near Soledad, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| section. | height. | charge.
Sg. Jt. | Feet. | Sec-ft
Jan. 55 6.88 | 548
196 6.20 | 247
Feb. 154 590| 137
147 5.80| 105
139 5.75 88
Mar 142 5.70 79
141 5.72 86
380 7.88 | 1,260
306 7.20 | 798
Apr. 208 6.33| 331
181 6.10| 219
156 5.88 134
44 5.75 | 115
May 46 5.70 95
43 5.65 86
37 5.55 58
33 5.52 52
24 5.45 34
June 24 5.42 33
23 5.38 30
15 5.35 18
14 5.30 14
Juy 13 5.25 13
11 5.20 9
8.9 515 6.8
6.4 5.08 3.6
55| 5.05 2.7
Aug. 3.7 4.98 1.2
Sept. 3.2 4.80 1.0
48| 5.12 2.9
Oct. 6.7 5.20 7.8
Dec. 14 5.35 14

o Measurement not made at cable section.
Daily gage height, in feet, of Arroyo Seco near Soledad, Cal., for 1910.

[Mrs. Chas. Pettitt, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. [ Oct. [ Nov. | Dec.
8.15| 8.15( 8751 6.5 5.7 5.4 54251 5.056| 4.93| 5.1 5.2 5.35
6.5 6.15] 5.75] 6.4 5.7 5.4 5.25| 5.05( 4.93| 5.1 5.25 | 5.35
6.4 | 6.1 5.7 6.351 5.7 54 | 524 504 492} 5.1 5.25| 5.35
6.2 6.0 5.7 6.28 1 5.7 5.4 5,24 5.03| 4.91] 5.1 5.25 | 5.4
6.0 | 6.0 | 57 6.20 5.7 5.4 | 5.22| 50| 49| 51 5.25 | 5.4
5951 5.95| 5.7 6.201 5.7 5.4 5.22 | 5.03| 4.89| 5.1 525 5.4
5.9 6.0 5.7 6.15| 5.7 5.4 5.21| 5.021 4.8 | 5.1 5.25| 5.35
59 6.0 5.7 6.1 5.7 5.4 5.21| 5.01| 4.84] 5.1 525| 5.35
58| 595 5.7 6.1 5.65 1 5.4 520 5.00 4.82| 5.1 5.25| 5.35
585 5.9 5.7 6.05| 5.65| 5.4 520 500 | 481 5.1 5.25| 5.4
5.8 5.9 5.65| 6.1 5.6 5.4 5i20| 500| 48| 512| 5.3 5.4
5.8 5.9 5.65| 6.05]| 5.6 5.4 5/19| 5.00| 4.78| 5.18| 5.3 5.45
5.75| 5.85| 5.65| 6.0 5.6 5.4 5.16 | 4.98 | 4.72] 5.3 5.3 5.45
6.6 5.851 5.7 6.0 5.6 5.4 5.16 | 4.98| 4.70| 5.3 5.3 5.4
7.051 5851 5.7 5.951 5.551 5.4 5151 4.981 4.78] 5.25| 5.3 5.4
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Daily gage height, in feet, of Arroyo Seco near Soledad,

SURFACE WATER SUPPLY, 1910,
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Cal., for 1910—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
5.8 5.7 5.9 5.55| 5.35| 5.15| 4.98| 4.80| 5.25] 5.3 5.4
5.8 5.7 5.9 5.55| 5.35] b.15] 4.98f 515 5.25{ 5.3 5.4
5.8 5.7 5.9 5.55| 5.35| 515} 4.98| 515) 5.2 5.3 5.4
5.8 5.7 5.85! 5.55| 5.35| 5.13| 4.98} 514} 5.2 5.3 5.4
5.8 6.8 5.85| b.55| 5.35| 5.13| 4.98| 5.14| 5.2 5.3 5.4
575 8.7 5.85| 5.55| 5.351 5.12| 4.98) 5.13| 5.2 5.3 5.4
5.75| 8.6 5.8 5.5 5.35| 5.10f 4.98) 5.13| 5.2 5.3 5.4
5.85| 7.6 5.8 5.5 5351 5.101 4.98] 5.12| 5.2 5.3 5.4
5.8 7.05( 5.8 5.5 5.3 5.00; 4.97| 5.12| 5.2 5.3 5.4
5.8 6.75 5.75] 5.5 5.3 500 4.9 5.12} 5.2 535 5.4
5.8 6.6 575 5.5 5.3 5.00| 495( 5121 5.2 5351 5.4
575 7.5 5.75| 5.45| 5.3 508 4.95| 5.12| 5.2 5351 5.4
57| 7.0 575 5.45! 5.25| 5.08( 4.94| 5.12| 5.2 5.35 1 5.4

6.8 5.7 545| 5.25| 5.06| 4.93| 5.12| 5.2 5.35| 5.4

6.7 5.7 5.45| 5.25| 5.051 4931 5.12] 5.2 535 5.4

6.6 |....... 5.45 |....... 505 493 (....... 5.2 |....... 5.4
Daily discharge, in second-feet, of Arroyo Seco near Soledad, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
238 100 385 86 27 12 2.6 1.2 3.5 8 21
238 100 342 86 27 12 2.6 1.2 3.5 12 21
217 86 321 86 27| 11 2.5 1.2 3.5 12 21
179 86 292 86 271 1 2.3 1.1 3.5 12 27
179 86 258 86 27 9.4 2.3 1.0 3.5 12 27
162 86 258 86 27 9.4 2.3 1.0 3.5 12 27
179 86 238 86 27 8.7 2.1 .9 3.5 12 21
179 86 217 86 27 8.7 2.0 .8 3.5 12 21
162 86 217 74 27 8 1.8 .8 3.5 12 21
144 86 198 74 27 8 1.8 7 3.5 12 27
144 74 217 62 27 8 1.8 W7 4.4 15 27
144 74 198 62 27 7.6 1.8 W7 7.1 15 34
128 74 179 62 27 6.2 1.6 5| 18 15 34
128 86 179 62 27 6.2 1.6 B 15 15 27
128 86 162 52 27 5.8 1.6 7| 12 15 27

144 52 21 5.8 1.6 T 12 15 27
144 52 21 5.8 1.6 58| 12 15 27
144 52 21 5.8 1.6 5.8 8 15 27
128 52 21 4.8 1.6 5.3 8 15 27
128 52 21 4.8 1.6 5.3 8 15 27
128 52 21 4.4 1.6 4.8 8 15 27
113 42 21 3.5 1.6 4.8 8 15 27
113 42 21 3.5 1.6 4.4 8 15 27
113 42 15 3.3 1.6 4.4 8 15 27
100 42 15 3.3 1.5 4.4 8 21 27
100 42 15 3.3 1.4 4.4 8 21 27
100 34 15 3.2 1.4 4.4 8 21 27
100 34 12 3.2 1.3 4.4 8 21 27
86 34 12 2.8 1.2 4.4 8 21 27
86 34 12 2.6 1.2 4.4 8 21 27
....... 34 .cee..] 2.6 1.2 ... 8 ol 27

Note.—Daily discharge determined from a fairly well defined discharge rating curve.
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Monthly discharge of Arroyo Seco near Soledad, Cal., for 1910.

[Drainage area, 215 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin oyt
. s incheson | Totalin *
Maximum. | Minimum, | Mean. s&lilfem drainage | acre-feet.
g area.
January... ... 1,360 100 357 1.66 1.91 22,000 | B.
February................... 238 100 142 . 660 .69 7,890 | B.
March............ooioiien 1,780 74 362 1.68 1.94 22,300 § B.
April. ... ... 385 86 180 .837 .93 10,700 | B.
B e i 86 34 59.0 274 .32 3,630 | B.
June..............o........ 21 12 22.3 .104 .12 1,330 | B.
July. ... 12 2.6 6.28 029 .03 386 ; B.
August. . ...l 2.6 1.2 1.75 0081 .009 108 | B.
September................. © 5.8 .5 2.69 013 .01 160 | B.
October.................... 15 3.5 7.24 034 .04 445 | B.
November........ccooonnen. 21 8.0 15.1 070 .08 898 | B.
December.................. 34 21 26.3 122 14 1,620 { B.
The year............. 1,780 5 98.5 | 458 6.22 71,500

SAN FRANCISCO BAY DRAINAGE BASINS.

The great central valley of California, including an area about
64,000 square miles in extent lying between the Coast Range on the
west and the Sierra Nevada on the east, is drained by two trunk
streams. From the north comes the Sacramento; from the south the
San Joaquin; both discharge their waters into Suisun Bay, whence
they find outlet through Carquinez Strait and San Pablo Bay into
San Francisco Bay, passing finally through the Golden Gate into the
Pacific Ocean.

SAN JOAQUIN RIVER SYSTEM.

GENERAL FEATURES.

The San Joaquin drainage basin is the southern lobe of the great
central basin of California and lies southeast of an imaginary line
drawn from San Francisco Bay to Lake Tahoe. The rim of the
basin is determined by the crest of the Sierra Nevada at the east, the
Tehachapi Range at the south, and the Coast Range at the west.
The basin is somewhat larger than the Sacramento Basin, with which
it merges at the north. It has a length of about 280 miles northwest-
southeast and a width of about 125 miles. It is roughly rectangular
in shape, and comprises a total area of about 32,700 square miles.

San Joaquin River rises in the high Sierra south of the Yosemite
National Park, about halfway between the north and south ends of
the basin, and flows southwestward to the trough of the San Joaquin
Valley, whence it takes a northwestward course to its mouth. It has
a total length of approximately 350 miles—125 miles in the mountains
and 225 in the valley. It discharges into Suisun Bay, about 50 miles
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by water from San Francisco. It is navigable as far as Stockton,
about 50 miles above its mouth.

All the important tributaries of San Joaquin drain parts of the
western slope of the Sierra, take a course parallel to the upper San
Joaquin—that is, southwestward—and enter from the east. In order
from south to north they are Fresno, Chowchilla, Merced, Tuolumne,
Stanislaus, Calaveras, and Mokelumne rivers. The principal streams
from the Sierra south of the upper San Joaquin, in order from north
to south, are Kings, Kaweah, Tule, and Kern rivers. These last-
named streams, however, are not directly tributary to the San
Joaquin, for they are lost in the Tulare Lake depression, which, under
normal conditions, has no suface outlet to the San Joaquin. Kings
River discharges partly into Tulare Lake and partly into the San
Joaquin. Besides the North, Middle, and South forks, the upper San
Joaquin has many smaller tributaries.

. SAN JOAQUIN RIVER NEAR FRIANT, CAL.!

This station, which is located in the SE. { sec. 34, T. 10 S.,,R.21 E,,
at the Fort Miller ranch house, about 4 miles above the town of Friant,
was established Oct. 18, 1907. )

No important tributaries enter near the station and no water is
diverted above except for water-power development, all such diverted
water being returned to the river channel above the station. The
entire flow of the stream is controlled by existing water rights,
involving all irrigable lands tributary to San Joaquin River.

The staff gage is in two sections on the left bank; no change has
been made in the gage datum since the station was established.
Discharge measurements are made from a cable near the gage.

Conditions for obtalmng accurate discharge data are fair. At low
stages the current is very sluggish, but at such times check measure-
ments can be made from the bridge at Friant. The channel is sub-
ject to slight changes which may somewhat affect the accuracy.

The 1909 curve was slightly revised for 1910 and is well defined.
The record may be considered excellent.

Discharge measurements of San Joaguin River near Friant, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| section. |height.| charge.
Sq./¢. Feet. | Secft.
Feb. 7 1,350 | 4.78 | 1,480
Apr. 1,310} 6.36| 3,640
May 14 2,170 | 8.74| 7,540
30 2,210 | 9.52 [ 9,750
July 14 1,200 4.85| 1,520
19 1,310 5.32] 2,150
Aug. 24 958 [ 3.78 529
Sept. 28 900 | 3.45 342

1 Town formerly known as Pollasky.
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[E. G. Davis, Observer.]

SAN FRANCISCO BAY DRAINAGE BASINS.

Daily gage height, in feet, of San Joagquin River near Friant, Cal., for 1910.

. 0 2] 2] < ©° [y =1 (=B
$ ¢ | $2855 55858 7S28F 35%3% 3538% 333888
A .| A e
D
. ™~ TS coooe oo =) H
5 S FE3E8 ZREBT 3035F §955F 53553 §EEES:
N :
5 .
f Eoed Epul
s 2 s o I~ b
g < | £ | BBEEZ 22227 ZREER BEERE ¥3¥E3 73§§Esd
(g
S
3 w w ) ¥y 1010 1w w uw W ~ 3 oy < =1 D O vt oo H
B | BooBe oBun? Rewol wooBl Boeeol BewRR: | o | £ | B558F §E833 53082 ZRRRE 35853 2BBEE
%pu mammMmem wMmMmMmMm MMM OO = MMM ;MMM “ .w 0 l) 1}1!61—0) “
- :
. w 0 wLowW v 0w WL 1L 0 Ry . SNV D T=baQird e = )
% | Boaald <8838 8880 cwwel EReR® eowelos | F ) ® | IRLER FTEEZ PRS8BT FIZED 2H522 £852%88
A Rl R Rl o~ mmMmMme MMM Mmoo MMM w A -
&
. el w 0D 1w W00 10 wy > = < (=1 < (= < S (=1 (= (=3
B | woane ~Reof 88008 orane 28%-e BewBew | 5 | % 22RBZ 33588 SERZ8 §358% S2888 RBERES
= W0 OO - D HADUD = = M E DL QO W o = = T e TR e IR P I T T e R I R e
- e L) CU Y vl 1d vty e vl v vl vl oyl vl el v vl vl el QUGN v vl v e vt yd o el e el v
—~| & :
S 1 wn el w10 . & [=3=3=1 < =1 oo oS
§ | coBan cwend xoow¥ oBZoF rewne wowew: | & | g | S338F 3288 S553% ZZBET RUERYT 85888
B | FORRN oSO OreD : g |~ SSNSE FFredel FHFFFS i il oieieiaie
. 2 .
£ | BoaBE aBios BRaBR BiRce waneca wecewe | | & | FBEZ3 I882% [REEE E3583 ¥38RE SEREIR
A | TEONE PERae 9ea0a SR0E® KOS9S 0xaae g | A | 868 FHS FOFSE WS eSS S e
T 3 T
. w w [T v 0w el W W [75} - oo (Y=Y~} < =] (=3 [=3=] .
E | x28an B8R Zowwr cewdw ofark so@en: | 2 | 5 | 23EFS 85838 29558 SFI3E 333RF 8R35% !
< | WPRRE LEEEE EREERE 0RRARS e Ehi s O | 4| deGEE SIS AN SRS KNS FE AFSS |
s
. b3 - oo o o =1 [==3=1
E £ | # | 55538 X338 S6B82 ERESR SEESE RRIRES
AN NMededed ey NNMNW Fwoedode oo
I
: 8 . coo coo co ocooo N
g $ | £ | 33582 E3238 38832 ZB3EE 83388 888 :::
] 2 1< B e L Ny S P (R M S A S v
s
. - f=3 (=3 SO < oo o oo D (=2
g $ | § | 85888 2E55S EERS SIKEBE S38E8E 85388
= 1W s H19:4v3y3: NNENN e NN e
B I ’ M H H
s : P :
. > . H H [ .
& T ® : : :
A S | R : RN
SEEE <
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Monthly discharge of San Joagquin River near Friant, Cal., for 1910.

[Drainage area, 1,640 square miles.]

Discharge in second-feet. Run-off.
Month, per | Depthin | fa‘écs}"
: inches on 'otal in :
Maximum, | Minimum. | Mean. square drainage. | acre-feet.
mile.
area.

11,300 1,670 3,060 1.87 2.16 188,000 | A.
1, 1,390 1, 560 .951 .99 86,600 | A.
4,500 1,610 3,050 1.86 2.14 188,000 | A.
11,300 2,700 6,310 3.85 4.30 375,000 | A.
9, 550 4,500 7,730 4.71 5.43 475,000 | A,
10, 300 2,330 3,990 2.43 2.71 ,000 [ A,
, 330 1,080 1,620 . 988 1.14 99,600 | A.
1,030 480 644 393 .45 39,600 | A.
6,150 324 869 530 .59 51,700 | A.
7 368 482 204 .34 29,600 | A.
620 324 403 246 .27 24,000 | A.
1,440 324 510 311 .36 31,400 | A.

11,300 324 2, 520 1.54 20.88 | 1,830,000

SAN JOAQUIN RIVER AT HERNDON, CAL.

This station is at the Southern Pacific Railroad bridge, in sec. 31,
T. 12 S, R. 19 E., about 12 miles northwest of Fresno and 20 miles
below Friant. In 1879 the engineering department of the Southern
Pacific Co. set a staff gage on the old trestle bridge, which was used
for the regular gaging station established at the beginning of 1895.
In 1899 the trestle was replaced by a steel bridge, to the center pier
of which a new vertical staff gage was placed at the datum of the old
gage. Meter measurements were discontinued at the end of 1901,
because of the continual change in the section due to shifting sand.
Since that date only a gage record has been kept.

Gage records will no longer be published for this station, since
without frequent discharge measurements they do not accurately
indicate the discharge.

TULARE LAKE BASIN.

GENERAL FEATURES.

The Tulare Lake basin is situated near the south end of the San
Joaquin Valley and embraces that part of the valley bounded by the
Kings River delta at the north and the Kern River delta at the south.

Its Jowest area lies in the trough of the valley and for several
hundred years has been covered most of the time by a shallow fresh-
water lake, the depth and extent of which have fluctuated with the
season and the caprice of the delta rivers supplying it. Probably
within the last hundred years the entire flow of Kern, Tule, and
Kaweah rivers has entered this lake and a large part, if not all, of
that of Kings River; but at the present time only the Kaweah and the
Tule, south of Kings and north of Kern River, are wholly tributary
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to the Tulare basin. At high stages Kings River discharges in part
into this basin, and at times overflow may reach it from the Kern
basin at the south.

TULARE LAKE IN KINGS COUNTY, CAL.

Tulare Lake is about 30 miles directly south of Fresno and 40 miles
northwest of Bakersfield. The lake is roughly rectangular in shape
and its greatest length is from northwest to southeast. In Novem-
ber, 1907, when its margin was carefully determined, the lake had an
area of about 274 square miles, a maximum depth of 12.4 feet, an aver-
age length of 20 miles, and a width of 13.5 miles; the water’s edge was
3 miles from the town of Corcoran, and the water surface about 12
feet below. The lake surface reached its greatest height in the
summer of 1907, when it had a maximum depth of nearly 14 feet.
Since July, 1907, it has been gradually subsiding.!

The lake bed resembles a flat saucer. The flat, level area in the
bottom has an elevation of approximately 180 feet above mean sea
level and covers about 55 square miles. The lowest point on the
crest of the delta ridge to the north is about 27 feet higher than the
bottom of the lake. Natural overflow will not occur, therefore, until
the lake has a maximum depth of nearly 30 feet and an area of nearly
1,000 square miles.

During 1906 and a part of 1907 a record of the stage of the lake was
kept by means of a Government staff gage located near the entrance
of Kings River near Lemoore, Cal., at the middle of sec. 4, T. 21 S.,
R.20 E,M.D.B. and M. The zero of the gage was at an elevation
of 175.1 feet above mean sea level, or 4 feet below the bottom of the
lake (elevation 179.1 feet). On May 11, 1907, a staff gage was set
near Corcoran, Cal., referred to the same datum and used until July
30, 1909.

On July 28, 1910, a vertical staff gage, in two sections, was installed
on the section line just south of the corner to secs. 27, 28, 33, and 34,
T. 20 S., R. 20 E., about 10 miles south of Lemoore near Stratford
post office. The datum on this gage is 171.0 feet above sea level.

All published gage records have been reduced to show the actual
depth of the water on the lowest point of the lake bed.

Below is the gage record, showing the actual depth of the water in
the lowest point of the lake bed, for 1910.

1 The fluctuations in level of Tulare Lake are described in Wafet-Supply Paper U. S. Geol. Survey No.
271, 1911, pp. 174-174,
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Daily gage height, in feet, of Tulare Lake in Kings County, Cal., for 1910.

[Mrs. J. E. Sanderson, observer.]

Day. | May. | July.| Aug. | Sept.| Oct. | Nov.| Dec. || Day. | May.|July.! Aug. |Sept.| Oct. | Nov.| Dec.

EERN RIVER BASIN.

GENERAL FEATURES.

The Kern River basin, the largest and most southern of all the areas
tributary to the San Joaquin Valley from the Sierra, also extends
farther east than any of the other basins and differs from them in
that its main axis is north and south instead of east and west. It is
long and comparatively narrow, and lies west of the main high Sierra.
divide, which separates it from the basins of Kaweah and Tule rivers
and southern foothill streams at the west. It is separated from Kings
River basin at the north by a cross range about 15 miles long, known
as, the Kings-Kern divide. To the east of this basin is the southern
part of Owens Valley basin and the rough arid region south of Owens
Lake and north of the Mohave Desert. The basin is about 85 miles
long and 25 to 30 miles wide.

Kern River has its source in numerous glacial lakes nestling in the
shadow of many high peaks on the main Sierra divide and on the
Kings-Kern and the Great Western divides. The main stream flows
directly southward for about 70 miles, then southwestward to the
mouth of its canyon, a few miles northeast of Bakersfield, where it
enters Kern basin, at the southern end of the San Joaquin Valley.
No water from Kern River has reached the San Joaquin in recent
years. The total length of Kern River from its source to Bakersfield
is about 140 miles. Its total drainage area above the valley rim is
about 2,570 square miles.

The chief tributary of Kern River is South Fork. Above the point
of confluence the two streams have about equal lengths and drainage
areas, and are parallel to each other and to the marginal rims. Each
receives many short tributaries from the east and the west. The most
important ones, however, Big Arroyo and Rattlesnake creeks and



SAN FRANCISCO BAY DRAINAGE BASINS. 65

Little Kern River from the west, and Gold Trout Creek from the east,
enter the main stream above North Fork.

KERN RIVER AT ISABELLA, CAL. "

This station was established October 5, 1910, at the wagon bridge
about half a mile north of Isabella, in the SW. 1 sec. 17, T. 26 S., R.
33 E.

Cowell Creek enters about 6 miles above and the South Fork joins
the main river one-half mile below the station. Several small canals
take water for irrigation above Isabella. To determine the total dis-
charge of the river it is necessary to add the flow of the Kern River
Power Co.’s canal. The intake of this canal is one-fourth mile below
Kernville and about 34 miles above the station.

The gage is a vertical staff fastened to a large cottonwood tree on
the left bank. Discharge measurements are made from the bridge
100 feet above the gage.

The right bank is high; the left bank is overflowed during extreme
high water. The channelis composed of gravel and cobblestones and
appears permanent.

This station is maintained in cooperation with the United States
Forest Service. .

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Kern River at Isabella, Cal., in 1910.

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

Feet. | Sg. ft. | Feet. | Sec.oft.
al.0

Rotr. ome| 1.5 Tomngins e gy | Yo s
a Estimated. b Made by wading.
Daily gage height, in feet, of Kern River at Isabella, Cal., for 1910.
[Chas. T. Shook, observer.]
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dee. Day. Oct. | Nov. | Dec.

a Rise caused by water being turned out of Kern River Power Co. Canal,

40183°—wsp 291—12 5
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KERN RIVER NEAR BAKERSFIELD, CAL.

- This station, which has been maintained by the Kern County Land
Co. to furnish a basis for the equitable division of the water of Kern
River between different appropriators, is located at the mouth of the
lower canyon, about 5 miles northeast of Bakersfield, at what is
known as the ‘“first point of measurement,” in sec. 2, T. 29S., R. 28 E.
It was established September 29, 1893, by Walter James, chief_engi-
neer of the Kern County Land Co.

No tributaries enter below the station and only a few unimportant
ones for 50 miles above.

Water diverted for power development above the station is re-
turned to the river. Except for local irrigation in the valleys
around Kernville no water is diverted for irrigation above the station.
Below the point of measurement, however, the total flow of the river,
except at flood stages, is diverted by the Kern County Land Co. and
the Miller & Lux interests, which own all the water rights on lower
Kern River.

The gage height record is obtained by an automatic water-stage reg-
ister. Discharge measurements are made from the footbridge near
the gage.

Determinations of daily discharge are published as furnished by the
Kern County Land Co. through its engineer, A. K. Warren. Frequent
discharge measurements are made and the record is excellent.

Daily discharge, in second-feet, of Kern River near Bakersfield, Cal., for 1910.

July. | Aug. | Sept. | Oct. | Nov. | Dee.

584 307 |....... 307 |.....-- 321

hl;'rOTE .—Record of daily discharge furnished by the Kern County Land Co., A, K, Warren, engineer in
charge.
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Monihly discharge of Kern River near Bakersfield, Cal., for 1910.

[Drainage area, 2,345 square miles.}

Discharge in second-feet. Run-off.
Month., Per Depth in Total i
X - inches on otal in
Maximum. | Minimum.{ Mean. Sgll;flel‘e drainage | acre-feet.
. area.

3,323 871 1,200 0.512 [ 0.59 73,800
938 827 881 .376 .39 48, 900
1,694 955 1,380 . 588 .68 84,800
2,257 1,137 1,730 .738 .82 103, 000
2,422 1,708 2,080 .887 1.02 128, 000
2,453 848 1,340 571 .64 79,700
1,095 546 684 .292 .34 42,100
577 307 394 .168 .19 24,200
375 248 289 .123 .14 17,200
378 243 309 132 .15 19,000
341 290 317 L1135 .15 18,900
December... 359 285 325 139 .16 20,000
Theyear.......cccooeeeuaan. 3,323 243 910 . 388 5.27 660, 000

Norte.-——Monthly discharge computed by the Geological Survey from the daily discharge determined by
the Kern County Land Co.

SOUTH FORK OF KERN RIVER AT ISABELLA, CAL.

This station, which is located at the highway bridge at Isabella,
in the NW. % sec. 20, T. 26 S., R. 33 E., was established October 5,1910.

Fay Creek and Kelso Creek enter about 10 miles above the station
and the South Fork joins the main river about half a mile below
Isabella. The station is below all diversions and the low-water flow
is entirely used for irrigation. Twenty-eight ditches, ranging in
capacity from 8 to 40 second-feet, divert water from this stream for
irrigation in South Fork Valley. The upper ditches head about 20
miles above the mouth of the river.

The gage is a vertical staff fastened to the piling of the middle bent
of the bridge.

Discharge measurements are made from the bridge.

Both banks are high and wooded and not subject to overflow. The
channel, which is composed of sand, is somewhat shifting and the
current is moderately swift.

This station is maintained in cooperation with the United States
Forest Service.

No estimate of daily or monthly discharge has been prepared for
1910.

Discharge measurements o_‘fSouth Fork of Kern River at Isabella, Cal., in 1910.

Width. Area of | Gage. | Dis-

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

Feet. 8q. ft. Feet. | Sec.-ft.
Oct. 5 J.E.Stewart. ... ... .. .. 20 7.9 0.40 9.7
Nov. 21 | H. J. TompKinS. s oem it it eaaeaees 33 26 .50 25

NOTE.—Measurements made by wading.
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Daily gage height, in fect, of South Fork of Kern River at Isabella, Cal., for 1910.

[Chas. T. Shook, observer.]

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

WHITE RIVER BASIN.

DEER CREEK AT HOT SPRINGS, CAL.

White River and Deer Creek, its principal tributary, which drain
an area in Tulare County south of Tule River, rise on the Greenhorn
Mountains, a spur of the Sierra Nevada, in the Sequoia National
Forest and flow westward. At flood stages their waters reach the
lower part of the valley immediately soutb of Tulare Lake; during *
the low-water season both streams sink into the sand near the foot-
hills. ,

Several ranches divert a small amount of water from both streams
for irrigation, but as the amount of tillable land is small, the agri-
cultural products are sufficient only to supply the local demand.

On Deer Creek, in the vicinity of Hot Springs, hot sulphur water
issues from several large springs which have become noted for their
curative properties.

The gaging station, which is located half a mile below Hot Springs
post office in the Sequoia National Forest, and about 24 miles above
the mouth of Tyler Creek, was established October 7, 1910.

The gage is a vertical staff fastened to a tree on the left bank of
the stream, 100 feet above the highway bridge from which discharge
measurements are made at high water. )

The banks are high and there is but one channel at all stages. The
channel is composed of sand, gravel, and bowlders, and conditions
favor good results. .

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

The following discharge measurement was made by Stewart and
Tompkins by wading 200 feet below gage:

October 7, 1910; width, 6.3 feet; area, 5 square feet; gage height, 0.39 foot; dis-
charge, 2.2 second-feet,
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Daily gage height, in feet, of Deer Creck at Hot Springs, Cal., for 1910.

[A. B. Patterson, forest supervisor, Sequoia National Forest, observer.]

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

TULE RIVER BASIN.

GENERAL FEATURES.

Tule River drains a small, somewhat rectangular area lying south
of the Kaweah basin, west of the Kern basin, and north of the Deer
Creek basin. TIts length north and south averages about 25 miles
and its width averages about 15 miles. The total drainage area
above the rim of the valley is about 370 square miles.
~ Tule River rises at an altitude of about 9,000 feet above sea level.
The main stream is formed by the junction of North and Middle
forks about 1 mile above Daunt post office and about 15 miles north-
east of Portersville. It takes a southwesterly course to the point
where it leaves the foothills about 5 miles east of Portersville, and
has a length of about 30 miles. South Fork joins the main stream
about 8 miles below Daunt. The flood water passes westward
through old channels in the river’s alluvial fan to Tulare Lake, which
1t enters south of Corcoran.

TULE RIVER NEAR PORTERSVILLE, CAL.

This station, which is located in the NW.  NW. 1 sec. 25, T. 21 S,
R. 28 E., M. D. B. and M., 100 feet below the wagon bridge near
McFarland’s ranch, about 1 mile above the mouth of South Fork,
about 8 miles east of Portersville, and about 9 miles below the junc-
tion of North and Middle forks, was established April 8, 1901.

A few small irrigation ditches divert water above the point of
measurement. Below the station canals divert water for use chiefly
in irrigating citrus fruits in the vicinity of Portersville. The acquired
water rights exceed the minimum flow of the stream.

The staff gage is in two sections on the right bank. No change has
ever been made in the gage datum.

Discharge measurements are made from the bridge about 100 feet
above the gage.
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The channel is practically permanent and the velocity moderate.
Conditions favor accuracy of discharge data.
curve is well defined and the record may be considered excellent.

The 1910 rating

Discharge measurements of Tule River near Portersville, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width, section, | height. | charge.
Feet. Sq.ft. Feet. | Sec.ft.

Feb. 10 | J. E. Stewart. ... ..o 66 130 2.10 173

Mar, 22 ] W. B, ClapD.coc et e 69 130 2.34 224

Apr. 7| J.E.8tewart ... ... ... ..l 69 126 2.30 | 210

T1.... 0. e e e e 72 147 2.30 217

May 11|..... L G 70 138 2.18 189

June 2qf..... Q0. o e e 53 97 1.62 90

July el WV, Hardy. ... e 45 43 .88 19

3 T 35 23 .88 20
Aug. 20a| J.E. Stewart. . ... 15 8.6 .58 5.8

Oct. 9q|..... & 1 T 15 11 .75 11

a Measurement made by wading.
Daily gage height, in feet, of Tule River near Portersville, Cal., for 1910.
[R. W. McFarland, Martha Brough, observers,]

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

5.55 | 2.5 2.1 2.3 2.3 1.6 1.05| 0.7 0.6 0.7 0.951 1.1

4.5 2.3 2.2 2.3 2.2 1.6 1.05 .7 .65 .7 1.0 1.1

3.2 2.2 2.2 2.3 2.2 1.55{ 1.05 W7 .65 .7 1.0 1.1

3.0 2.2 2156 2.35| 2.2 1551 1.0 .7 .65 .7 1.05| 1.6
2.85 | 2.2 2.1 2.3 2.1 1.5 1.0 g .65 .7 1.05 1.45

2.7 2.2 2.35| 2.3 2.1 1.5 1.0 .65 .65 .7 1.05( 1.4

2.6 2.2 2.35| 2.3 2.1 1.45 .95 .65 .7 .7 1.05| 1.3

2.55 | 2.15( 2.35| 2.3 2.1 1.45 .95 .65 7 .7 1.05] 1.2

2.5 2.156 | 2.4 2.3 2.15| 1.4 .95 .65 .7 .7 105 L2

2.4 2.15| 2.35[ 2.3 2.15( 1.4 .8 .65 7 75 105 L2

2.3 2.1 2.3 2.5 2.15) 135 .9 .6 .7 .8 105 1.2

2.25 | 2.1 2.25| 2.5 2.15] 1.3 .85 .6 .7 105 1.05( 1.2

2.2 2.1 2.25 ) 2.4 2.15 1.25 .8 .6 75| 1.05 1.05| 1.2
2.2 2.1 2.8 2.4 2.15 1.3 .8 .6 .8 1.1 1.05] 1.25
2.5 2.1 2.4 2.4 2.1 13 .8 .55 .8 1.1 1.05| 1.25

3.0 2.1 2.3 2.4 2.0 1.3 .8 .55 .9 1.2 105] 1.2

2.7 2.1 2.3 2.4 2.0 1.25 .8 .55 851 1150 1.1 1.2

2.5 2.1 2.3 2.4 2.0 1.25 .9 .55 .85 | L1 1.1 1.2

2.3 2.1 2.3 2.4 1951 1.25] L0 .6 .8 1.1 1.1 1.2

2.2 2.1 2.35| 2.4 1.9 1.2 .9 .6 .8 1.05] 1.1 1.4

2.2 2.1 2.35| 2.5 1.9 1.2 .85 .6 .8 1.0 1.1 1.3

2.3 2.06| 2.35| 2.45) L9 115 .8 .6 751 1.0 1.1 1.3

2.3 2,657 2.35| 2.4 1.9 1.1 .8 .6 W7 1.0 1.1 1.3

2.5 2.06| 2.35| 2.35] 1.85]| 1.1 .8 .6 .7 1.0 1.1 1.3

2.45| 2.05| 2.3 2.35) 1.8 1.1 .8 .6 T 1.0 11 1.3
2.4 2.0 2.3 2.35| 1.8 1.1 .75 .6 .7 1.0 115 L25
2.35| 2.061 2.3 2351 175 1.1 .75 .6 .7 95 L1511 1.25
2.3 2.1 2.3 2.35) 1.7 1.05 W75 .6 .7 951 L15] 1.25

2.3 2.3 2.3 1.65} 1.05 .7 .6 .7 951 115 1.2

2.3 |- 2.3 2.3 1.6 1.05 i .6 .7 .95 1.1 1.2

2.3 2.3 Jooo.... 1.6 |....... 7 [ P 295 |oeannns 1.2
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Daily discharge, in second-feet, of Tule River near Portersville, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
260 173 214 214 88 30 9 6 9 23 34
214 193 214 193 88 30 9 7.5 9 26 34
193 193 214 193 82 30 9 7.5 9 26 34
193 183 225 193 82 26 9 7.5 9 30 88
193 173 214 173 75 26 9 7.5 9 30 70
193 225 214 173 75 26 7.5 7.5 9 30 64
193 225 214 173 70 23 7.5 9 9 30 53
183 225 214 173 70 23 7.5 9 9 30 43
183 236 214 183 64 23 7.5 9 9 30 43
183 225 214 183 64 14 7.5 9 12 30 43
173 214 260 183 58 20 6 9 17 30 43
173 | 204 260 183 53 17 6 9 30 30 43
173 204 236 183 48 14 6 12 30 30 43
o173 344 236 183 53 14 6 14 34 30 48
173 236 236 173 53 14 5 14 34 30 48
173 214 236 154 53 14 5 20 43 30 43
173 214 236 154 48 14 5 17 38 34 43
173 214 236 154 48 20 5 17 34 34 43
173 214 236 145 48 26 6 14 34 34 43
173 225 236 136 43 20 6 14 30 34 64
225 260 136 43 17 6 14 26 34 53
225 248 13 38 14 6 12 26 34 53
225 236 130 34 14 6 9 26 34 53
225 225 128 34 14 6 9 26 34 53
214 225 128 34 14 6 9 26 34 53
214 225 119 34 12 6 9 26 38 48
214 225 111 34 12 6 9 23 38 48
214 225 103 30 12 6 9 23 38 48
214 214 96 30 9 6 9 23 38 43
214 214 88 30 9 6 9 23 34 43
214 |....... 88 |-eeun-n 9 6 |....... 23 feeennnn 43
NorE.—Daily discharge determined from a well-defined discharge rating curve.
Monthly discharge of Tule River near Portersville, Cal., for 1910.
[Drainage area, 266 square miles.}
Discharge in second-feet. Run-off.
: Accu-
Month. Depth in
Per N racy.
: ¥ incheson | Totalin
Maximum. | Minimum.| Mean. | square drainage | acre-feet.
mile.
area.

January.................... 1,940 193 343 1.29 1.49 21,100 | A.

February................... 260 154 180 677 .70 10,000 | A.

March........ooiiiiiiaan. 344 173 217 . 816 .94 13,300 | A.

Aprilo.ooo.. ... 260 214 229 .861 .96 13,600 | A.

L 214 88 154 579 . 67 9,470 | A.
June..........o.oieein.... 88 30 53.5 .201 .22 3,180 | A.
July..oooo il 30 9 18.1 . 068 .08 1,110 | A.
August..................... 9 5 6. 60 025 .03 406 | A.
September................. 20 6 10.6 040 ‘ .04 631 | A.
October.................... 43 9 22.2 .084 .10 1,360 | A.
November...._ ............. 38 23 31.9 .120 .13 1,000 | A.
December.. ... ........... 88 34 48.5 .182 .21 2,980 | A.

The year............. 1,940 5 109 .410 5.57 79,000

NorE.—This table does not include the small diversions for irrigation made above the gage. Hence

the discharge per square mile and the run-off in inches are subject to error during irrigating season.

SOUTH FORK OF TULE RIVER NEAR SUCCESS, CAL.

This station, which is located at the Indian school on the Tule
Indian reservation, 7 miles southeast of Success, was established

October 10, 1910.
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Rocky Creek enters about 2 miles above and the South Fork joins
the main river about 10 miles below the gage. Thirteen small
ditches, with an aggregate capacity of about 11 second-feet, divert
water from the South Fork and tributaries above the station for irri-
gation -on the reservation. The South Tule ditch heads about 4
miles below the station.

The gage is a vertical staff fastened to an alder on the left bank
directly opposite the Indian school.

Discharge measurements are made by wading at medium and low
stages. A-ear and cable for high-stage measurements have not yet
been installed.

The bed of the stream, which is composed of bowlders, is rough,
and the course of the channel is probably permanent. The currentis
swift at medium and high stages. Both banks are high and wooded
and not liable to overflow.

This station is maintained in cooperation with the United States
Office of Indian Affairs.

No estimates of daily or monthly discharge have been prepared for
1910.

The following discharge measurement was made by Stewart and
Tompkins by wading about } mile below gage:

October 11, 1910: Width, 9 feet; area, 9 square feet; gage height, 0.33 feet; discharge,
2.9 second-feet.

Daily gage height, in feet, of South Fork of Tule River near Success, Cal., for 1910.

[Allan Bowdish, observer.]

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

EAWEAH RIVER BASIN.
GENERAL FEATURES.

Kaweah River drains an area comprising about 715 square miles,
lying on the western slope of the Sierra in the northern part of Tulare
County, south and west of the Kings River basin, north of the Tule
River basin, and west of the upper Kern River basin.

The main stream is formed 10 or 15 miles above the head of its delta
by the confluence of East and Middle forks, which rise in numerous
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small lakes nestling among high peaks on or near the divide, at an
altitude of about 12,000 feet above sea level, and its course is south-
westward throughout its length. Below the foothills it divides into
several distributaries which cross the delta fan and enter Tulare Lake
near Corcoran. Its total length above the delta is about 45 miles.

KAWEAH RIVER NEAR THREE RIVERS, CAL.

This station, which is located in the SE. § sec. 27, T. 17 N,, R. 28 E,,
M. D. B. and M., about 1 mile southwest of Three Rivers post office
and about one-fourth mile back of J. O. Carter’s ranch house on the
wagon road from Lemon Cove to Three Rivers, about three-fourths of
a mile below the mouth of the South Fork and 3 miles below the
mouth of the North Fork was established April 29, 1903.

No important tributaries enter below the point of measurement.

Some water is diverted above the station for power, particularly on
Middle and East forks, but it is returned to the stream above Three
Rivers. A few small ditches divert water for local irrigation and
domestic uses in the small valleys above Three Rivers. The acquired
water-rights on this stream probably exceed low-water flow.

The staff gage, the datum of which has not been changed since the
station was established, is in two sections.

Discharge measurements are made from a cable at the gage.

The conditions for obtaining accurate discharge data are fairly
good. The stream is confined to its channel except at very high
stages, when the right bank is overflowed somewhat. The bed,
though composed of fine gravel and sand, is not subject to much
change. The current is somewhat sluggish at very low stages and
rather swift at high stages, though not excessively so.

The 1910 rating curve is well defined and the record may be con-
sidered good. -

Discharge measurements of Kaweah River near Three Rivers, Cal., in 1910.

< Areaof | Gage | Dis-
Date. Hydrographer. Width.| cootion. | height. |charge.
Feet. Sg.ft. Feet. | Sec.ft.
Feb., 9| J.E.Stewart. .. ... oo i 160 406 5.70 445
ﬁgr. 6 {.-... 15 1T 160 508 6.35 920
v 12| .. A0 166 59 [ 6.92| 1,560
June 1 |.....do... ..ol 1 563 6.71 1,230
July 12| W.V.Hardy.......... 133 296 5.10 185
Aug. 22q] J.E. Stewart............. 38 82 4.40 50
Oct. 12a| Stewart and Tompkins 50 72 4.80 134
Nov. 14¢| H. J. Tompkins 48 56 4.60 80

a Measurement made by wading helow the gage.
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Daily gage height, in feet, of Kaweah River near Three Rivers, Cal., for 1910.

[J. O. Carter, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. [ Nov. | Dec
8.8 6.0 5.8 6.2 6.8 6.7 5.3 4.75 )| 4.4 4.3 4.45| 4.5
7.05| 575 5.95| 6.25( 6.8 6.6 5.2 4.65| 4.4 4.3 4.5 4.5
6.6 5.8 6.1 6.3 6.8 6.45| 5.2 4.6 4.4 4.3 4.5 4.6
6.3 5.8 6.1 6.4 6.7 6.35 | 5.2 4.6 4.4 4.3 4.5 5.1
6.2 5.75 ] 6.2 6.5 6.5 6.3 5.1 4.6 4.4 4.3 4.55| 4.8
6.15| 575 6.2 6.4 6.6 6.2 5.1 4.55 | 4.35| 4.3 4.55 | 4.7
6.1 5.75| 6.2 6.35| 6.8 6.1 5.1 4.5 4.35| 4.3 4.5 4.7
6.0 5.7 6.3 6.4 6.8 | 6.05| 5.1 4.5 4.35 ) 4.3 4.5 4.65
5.95| 5.7 6.3 6.5 7.05] 6.0 5051 4.5 4.3 4.3 4.5 4.65
5.9 5.7 6.25| 6.6 6.9 6.0 5.1 4.5 4.3 4.3 4.5 4.65
5.85| 5.7 6.25| 6.55| 7.0 6.0 5.0 4.5 4.3 4.45| 4.5 5.3
5.8 5.7 6.25| 6.5 7.0 6.0 5.05] 4.5 4.3 4.8 4.6 5.15
5.8 57| 6.25| 6.4 7.1 6.15| 5.0 4.45 1 4.3 4.65| 4.6 4.95
5.8 5.8 6.45| 6.5 7.1 5.9 5.0 4.45| 4.35| 4.6 4.6 4.8
5.9 5.8 6.25 | 6.6 7.1 5.7 5.0 4.451 4.6 4.7 4.55 | 4.75
6.65 | 5.7 6.1 8.75 | 7.05| 5.7 4.9 4.4 4.6 4.8 4.55 | 4.7
6.2 5.7 6.2 6.9 6.9 5.8 4.9 4.4 4.6 4.7 4.55 | 4.65
6.0 5.7 6.35 | 7.0 6.8 5.7 5.6 4.4 4.5 4.8 4.55 | 4.65
5.9 5.7 6.45 | 7.1 6.8 5.7 5.7 4.4 4.45] 4.8 4.6 4.65
5.9 5.7 6.4 7.1 6.8 5.65( 5.3 4.4 4.4 4.75)| 4.6 1.7
5.9 5.66 | 6.3 7.0 6.7 5.65 | 5.1 4.4 4.4 4.7 1.6 4.7
5.9 | 5.65| 6.35| 7.1 6.8 5.6 5.0 4.4 4.4 4.656 | 4.55| 4.65
6.1 5.6 6.3 7.1 6.8 5.55 1 4.95| 4.4 4.35| 4.65| 4.55| 4.7
6.0 5.6 6.2 7.15| 6.8 5.5 4.9 4.4 4.35 | 4.6 4,55 | 4.65
595 5.7 6.2 7.3 6.75 | 5.55| 4.85| 4.4 4.25| 4.6 4.55 | 4.65
5.9 5.7 6.1 7.1 6.7 5.55| 4.9 4.4 4.35 | 4.55| 4.6 4.65
5.9 571 6.1 7.2 6.8 5.55 | 4.9 4.4 4.3 4.5 4.6 1.6
5.9 5.756| 6.056| 6.95] 6.8 5.5 4.9 4.4 4.3 4.5 4.6 4.6
59 |....... 6.0 7.0 6.8 5.4 4.8 4.4 4.3 4.5 4.55 | 4.6
59 |....... 6.1 6.9 6.8 5.3 475 4.4 4.3 4.5 4.5 1.6
5.9 |oe.... 6.1 |....... 6.8 [....... 175 4.4 |....... 4.5 {...... 1.6

Daily discharge, in second-feet, of Kaweah River near Three Rivers, Cal., for 1910.

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

636 538 785 | 1,360 | 1,260 271 110 50 3|+ 56 63
478 603 828 | 1,360 | 1,160 235 90 50 39 63 63
507 710 870 | 1,360 | 1,010 235 80 50 39 63 80
507 710 960 | 1,260 915 235 80 50 39 63 202
478 785 | 1,060 | 1,060 870 202 80 50 39 72 121
478 785 960 | 1,160 785 202 72 44 39 72 99
478 785 915 | 1,360 710 202 63 44 39 63 99
449 870 960 | 1,420 673 202 63 44 39 63 90
449 870 | 1,060 | 1,660 636 188 63 39 39 63 90
449 828 | 1,160 | 1,480 636 202 63 39 39 63 90
449 828 | 1,100 | 1,600 636 173 63 39 56 63 21
449 828 | 1,060 { 1,600 636 188 63 39 121 80 218
478 828 960 | 1,720 748 173 56 39 90 80 160
507 | 1,010 | 1,060 | 1,720 570 173 56 44 80 80 121
507 828 | 1,160 | 1,720 478 173 56 80 99 72 110
449 710 | 1.310 | 1,660 449 146 50 80 121 72 99
449 785 | 1,480 | 1,480 507 146 50 80 99 72 90
449 915 | 1,600 | 1,360 449 399 50 63 121 72 90
449 | 1,010 | 1,720 | 1,360 449 449 50 56 121 80 90
449 960 | 1,720 | 1,360 424 271 50 50 110 80 99
424 870 | 1,600 | 1,260 424 202 50 50 99 80 99
424 915 | 1,720 | 1,360 399 173 50 50 90 72 90
399 870 | 1,720 | 1,360 376 160 50 44 90 72 99
399 785 | 1,780 | 1,360 352 146 50 4 80 72 90
449 785 | 1,990 | 1,310 376 134 50 34 80 72 90
449 710 | 1,720 | 1,260 376 146 50 44 72 80 90
478 710 | 1,850 | 1,360 376 146 50 39 63 80 80
478 673 | 1,440 | 1,360 352 146 50 39 63 80 80
....... 636 | 1,600 | 1,360 310 121 50 39 63 72 80
....... 710 | 1,480 | 1,360 271 110 50 39 63 63 80
....... 710 ).......[ 1,360 |....... 110 50 [.ocnn-- 63 [....... 80

NoTE.—Daily discharge determined from a well-defined discharge rating curve.
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Monthly discharge of Kaweah River near Three Rivers, Cal., for 1910.

[Drainage area, 520 square miles.]

Discharge in second-feet. Run-off.
Month. Per | Depthin | oo
3 2. inches on (¢} m M
Maximum. | Minimum. | Mean. sg]xl}la\:e drainage | acre-feet.
area.
January...._ ............... 4,850 507 823 1.58 1.82 50,600 | B.
February. IR 636 399 466 .896 .93 25,900 | A.
March.... 1,010 538 792 1.52 1.75 48,700 | A.
April.. 1,990 785 321 617 69 19,100 | A.
. 1, 1,060 | 1,410 2.7 3.12 86,700 | A.
1,260 271 587 1.13 1.26 34,900 | A.
110 195 .875 42 12,000 | A.
110 50 59.9 115 13 3,680 | B.
80 34 48.4 093 10 2,880 | B.
121 39 72.1 .139 16 4,430 | B.
80 56 7.2 .137 .15 4,240 | B.
271 63 107 . 206 24 6,580 | A.
Theyear............. 4,850 34 414 . 796 10.77 300,000

Nore.—Diversions for irrigation, the total of which is estimated at about 20 second-feet, are made on
North Fork of Kaweah. Hence discharge per square mile and run-off in inches are subject to error
during the irrigating season.

NORTH FORK OF KAWEAH RIVER AT KAWEAH, CAL.

This station, which is located at the highway bridge half a mile
above Kaweah and about 2 miles above the mouth of the North
Fork, was established October 12, 1910.

Sheep Creek enters 2} miles above and Manikin Creek one-fourth
mile below the gage. Several small ditches divert water for irriga-
tion above the station. The total amount of water used is estimated
at about 20 second-feet.

The vertical staff gage is fastened to the right abutment of the
bridge from which discharge measurements are made.

Both banks are high and wooded and not subject to overflow.
The bed of the stream is bed rock and sand. At low water the cur-
rent is sluggish at the bridge.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of North Fork of Kaweah River at Kaweah, Cal., in 1910.

. Di
Date. Hydrographer. Width. s‘zég‘?&g{ h(giaéglft. cha’rsg.e.

Feet. Sq.ft. Feet. Secftﬁ

Oct. 13 | Stewart and Tompkins 14 17 0.80
Nov. 11 | H. J. Tompkins......... e . 13 14 .66 12
12 ..., do 14 16 .73 13

NoTE.—Measurements made by wading about 1 mile below gage.



"6 SUYRFACE WATER SUPPLY, 1010, PART X1.
Daily-gage height, in feet, of North Fork of Kaweoh River at Kaweah, Cal., for 1910.

[G. W. Purdy, observer.]

Day. Oct. | Nov.| Dec. Day. Oct. [ Nov.| Dec. Day. Oct, { Nov. | Dec.
b2 VO 0.70 [ 0.72 |......
220 it W65 s
= T N 2 R IS
b2 B 3 PO
P2 T .65 | LTl ...
26, ciiiaia. .62 .82 0.83
27l 61| .78 82
P2 3 N I 7 PO
1 I [ 8 RN FOS
30 et .61 73 |eaoele
F: ) SO % 18 N O

KINGS RIVER BASIN.
GENERAL FEATURES.

Kings River drains an area comprising about 1,840 square miles,
lying on the western slope of the Sierra, south of the upper San
Joaquin basin and north of Kaweah and upper Kern basins.

The main stream is formed well up in the mountains by the con-
fluence of the North, Middle and South forks, which rise in numerous
glacial lakelets nestling at the foot of glaciers and perpetual snow
banks which protrude from the summits of high peaks on and near
the crest of the Sierra. It flows southwestward to the mouth of its
canyon, about 10 miles northeast of Sanger, and across its delta fan
to the trough of San Joaquin Valley, about 6 miles west of Lemoore.
From this point most of the low-water flow passes northwestward
through Kings Slough to San Joaquin River about 3 miles north of
Mendota, but most of the flood flow passes southward to Tulare Lake.
The total length of the river from its source to the mouth of its can-
yon is about 85 miles. Besides the three forks and their tributaries,
the other principal tributaries are Dinkey and Big creeks from the
north and Mill Creek from the south.

KINGS RIVER NEAR SANGER, CAL.

This station, which is located in the NW, 1 sec. 8, T. 13 S., R.24 E,,
M. D. B. and M., just below a big bend in the river near the mouth of
the canyon, about 15 miles northeast of Sanger and southwest of Red
Mountain, was established September 3, 1895.

No tributaries enter below the station. Mill Creek enters from the
south about 3 miles above the point of measurement. Big and
Dinkey creeks enter from the north about 10 and 15 miles, respec-
tively, above the station. The forks unite 20 or 25 miles above.

No water is diverted immediately above the place of measurement.
Many miles above, however, a small quantity of water is diverted from
tributary streams into a flume used for transporting lumber from the
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mountains to Sanger. The total flow of the river at low and moder-
ate stages is diverted into irrigation canals only a short distance
below the station. The acquired water rights greatly exceed the
low-water flow.

A Friez automatic water-stage register is used for obtaining gage
heights at this station, because of the remarkable diurnal fluctuations
of stage, especially during the spring and early summer when the snow
is melting rapidly. Not uncommonly the weekly record sheet shows
a notably regular sinusoidal curve indicating an hourly change and a
daily range of nearly 2 feet. (See fig. 1.) No change has ever been
made in the gage datum.

Discharge measurements are made from a cable about 500 feet
below the gage.

Sun. Mon, Tues. Wed.. Thurs, Fri. Sat, Sun,
1055 |1-oor Nobr Noon [ | [ fioon | | T fioon Noon Noon Nom
- 1 | e By oy e TT T 1T l.l T
. ; L (9.10 a.m. May 24, 1910+ ' !
! H |_J Staff gage height, 10.26 feet | \I
| | Clock 10 mi slow, T \ \ \
T : - |corrected -+ L : 4
& ! \i Vo : ! \ ) i\
o 0.0 1 \' \ ' 1 !\ !\ ’\
- : \ i \ : N A :
- i A\ ANRTER A\EERIR : !
el H / ! ] ! A \ M. I | " \
g H i I\ H A ' | :
¢ : T SR : ! :
'DIVETTT | i AN j ! i !
I Sheet placed by 0. G. Williams|— + T {Sheet bzy 0. G. Williams
11245 p. m. May 22, 1910 : ! 1 '630p m. May 29, 1910
| Staff gage height, 9.84 feet.| | | ! ! |Staff gage height, 9.70 feet
90 Clockcorrect AASRIN [ \ | |Clock 10 nrmutesslow l
1

FIGURE 1.—Gage-height record of Kings River near Sanger, Cal., May 22-29, 1910.

The conditions for obtaining accurate discharge data at this station
are very good. The stream is confined to its channel at all stages
and the current is never too sluggish nor too swift. The channel has
a gravel bottom but changes very little. The 1910 rating curve is
well defined except at the lower stages and the record is excellent.

Discharge measurements of Kings River near Sanger, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| Section. | height. | charge.

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

Feb. 154 549 | 5.74| 1,350
Apr. 210 965 [ 7.98| 3,940
ay 313 | 1,660 10.28| 8,830
315 1,600 | 10.40| 9,100

Tuly 160 621 6.11| 1,620
202 809 | 7.61| 3,030

Aug 118 356 | 4.60 507
Sept. 29a].....do 124 205 | 4.20 240

& Measurement made by wading.
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Daily gage height, in feet, of Kings River near Sanger, Cal., for 1910.
{0. G. Williams, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. } Oct. | Nov. | Dec.
) 11,85 6.2 6.0 6.9 9.2 [10.15]| 6.5 5.25| 4.4 4.2 4.35 | 4.3
8.8 6.0 6.3 7.1 9.1 9.9 6.4 5.2 4.4 4.2 4.35| 4.3
7.8 5.95 | 6.5 7.251 9.35] 9.4 6.25 | 5.1 4.4 4.2 4.3 4.3

7.2 6.0 6.7 7.5 8.9 9.151 6.05( 5.05| 4.45( 4.2 4.3 4.65
6.8 6.0 6.851 7.9 8.55| 8.95| 5.8 5.0 4.4 4.15| 4.3 4.5

6.55| 5.9 6.95]| 7.65| 8.6 8.6 5.7 4.95] 4.4 4.15| 4.3 4.45

6.3 5.8 7.0 7.55| 9.2 8.3 5.8 4.9 4.35| 4.15| 4.3 4.45

6.15]| 5.75| 7.1 7.95| 9.7 8.05| 595! 4.85| 4.35| 4.15| 4.3 4.45

6.1 5.7 7.3 8.4 9.9 7.95 6.05} 4.8 4.3 4.1 4.25 | 4.45

6.1 5.7 7.3 8.65| 9.75| 8.05! 6.05| 4.75| 4.3 4.1 4.25| 4.45
6.0 5.7 7.3 8.6 9.85| 8.3 6.05| 4.7 4.3 4.1 4.25| 5.3

5.9 5.7 7.35| 8.15| 9.95| 8.2 6.05| 4.65) 4.3 4.4 4.25| 5.15

5.9 5.8 7.4 8.05110.15| 7.95| 6.0 4.551 4.3 4.35] 4.3 4.75

6.05| 58| 7.5 8.35|10.2 7.85] 6.0 4.5 4.3 4.3 4.35| 4.65

6.6 58| 7.2 8.6 |10.25) 7.5 5.9 4.5 4.65 | 4.3 4.3 4.55
9.2 5.7 6.9 8.95 | 10.2 7.1 575 | 4.5 5.0 4.55 1 4.3 4.5
7.95| 5.7 7.0 9.25| 9.7 7.2 5.6 4.5 4.75| 4.6 4.3 4.5
7.4 5.7 7.5 9.45 | 9.5 7.2 6.8 4.5 4.6 4.6 4.3 4.4

7.1 5.7 7.9 9.7 9.55| 7.0 715 4.5 4.5 4.7 4.35| 4.45

6.95 | 5.7 7.9 9.9 9.6 6.9 6.8 4.5 4.4 4.65 | 4.3 4.45
6.95| 5.6 7.55| 9.7 9.5 6.9 6.4 4.55| 4.35| 4.6 4.351 4.5
6.9 5.6 7.55| 9.85| 9.75| 6.7 6.15| 4.55| 4.3 4.6 4.35| 4.5
6.7 5.6 7.4 |10.1 9.85| 6.65| 5.8 4.6 4.3 4.55| 4.35] 4.5
6.5 5.6 7.15] 10.25| 9.9 6.6 5.7 4.6 4,251 4.55| 4.35| 4.5
6.45| 5.65| 7.0 | 10.4 9.75| 6.7 5.6 4.6 4.25| 4.5 4.35| 4.5
6.3 5.7 6.75 1 10.5 9.6 6.8 5.5 4.55| 4.251 4.45| 4.35| 4.5

6.1 5.7 6.7 [10.25| 9.95| 6.85: 5.5 4.5 4.25| 4.45| 4.3 4.45

6.05| 5.8 6.55 | 9.6 | 10.0 6.9 5.6 4.45| 4.25| 4.4 4.3 4.35

6.0 6.55| 9.5 | 10.05| 6.8 5.5 4.45| 4.3 4.4 4.3 4.35

6.05 6.6 9.4 [10.15| 6.65| 5.4 4.45| 4.3 4.35! 4.3 4.35

6.1 6.7 |....... 10.2 |....... [ 5.3 4.4 |....... 4.35 |....... 4.35

Daily discharge, in second-feet, of Kings River near Sanger, Cal., for 1910.

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

§,740 | 2,080 888 348 245 322 296

8,070 | 1,970 851 348 245 322 206

6,830 | 1,800 778 348 245 296 296

6,260 | 1,600 743 375 245 296 488

5,820 | 1,360 708 348 220 296 402

5,110 | 1,270 675 348 220 296 375

4,540 | 1,360 642 322 220 296 375

4,110 | 1,500 610 322 220 296 375

3,960 | 1,600 578 296 196 270 375

4,110 | 1,600 548 296 196 270 375

4,540 | 1,600 517 296 196 270 926

4,360 | 1,600 488 296 348 270 814

3,960 | 1,550 430 296 322 296 548

3,800 | 1,550 402 296 296 322 488

3,300 | 1,450 | 402 | 488 | 206 296 | 430

2,770 | 1,310 402 708 430 296 402

2,900 | 1,180 402 548 458 296 402

2,900 | 2,410 402 458 458 296 348

2,650 | 2,840 402 402 517 322 375

2,530 | 2,410 | 402| 348 206 | 375

2,530 | 1,970 430 322 458 322 402

2,300 | 1,700 430 296 458 322 402

2,240 | 1,3 458 | 296| 430 322 402

2,190 | 1,270 458 270 430 322 402

2,300 | 1,180 458 270 402 322 402

2,410 1 1,090 430 270 375 322 402

2,470 | 1, 402 270 375 296 375

2,530 | 1,180 375 270 348 296 322

2,410 1, 375 296 348 296 322

2,240 | 1,010 375 296 322 296 322

....... 9 348 |.......f 322 (....... 322

No1E.—Daily discharge determined from a rating curve well defined except at the lower stages.
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Monthly discharge of Kings River near Sanger, Cal., for 1910.

[Drainage area, 1,740 square miles.]

Discharge in second-feet. Run-off.
. Accu-~
Month. Depth in
Per racy.
: ini incheson | Total in
Maximum. | Minimum. | Mean. sg]u-.hte d’;‘;’:gﬁ acrefeet.

14,700 1,450 2, 800 1.61 1.86 172,000 | A.
1,750 1,180 1,340 W77 .80 74, A,
3,880 1,550 2,740 1.57 1.81 168,000 { A.
9,750 2,530 5,900 3.39 3.78 351,000 | A.
9,020 5,010 7,550 4.34 5.00 464,000 | A.
8,740 , 190 3,830 2.20 2.45 228,000 | A.
2,840 926 1,550 .891 1.03 95,300 | A.

888 348 510 .293 .34 ) B.
708 270 345 .198 .22 20,500 | B.
517 196 333 .191 .22 20,500 | B.
322 270 301 .173 .19 17,900 | B.
926 296 414 . 238 .27 25,500 | B.
14,700 196 2,300 1.32 17.97 | 1,670,000"

DINEEY CREEK NEAR OCKENDEN, CAL.

This station was established September 17, 1910, at the Dinkey
ranger station in the Sierra National Forest, in sec. 20, T. 10 S,,
R. 26 E., M. D. B. and M., 9% miles southeast of Ockenden.

Rock Creek enters 3 miles above and Bear Creek 1} miles below
the gage. A small unnamed tributary joins the stream at Dinkey
Meadows 100 feet above the station.

The vertical staff gage is on the right bank about 400 feet below
the ranger’s station.

Discharge measurements are made by wading at low and medium
stages. A car and cable for making gagings at high water will be
installed.

There is but one channel at all stages as both banks are high.
The bed of the stream is composed of gravel and small bowlders and
the current is swift. Conditions are fairly satisfactory for making
accurate measurements.

This station is maintained in cooperation with the United States
Forest Service.

No gage heights were observed in 1910, and no estimates of daily
or monthly discharge have been prepared.

Discharge measurements of Dinkey Creek near Ockenden, Cal., in 1910.

Date. Hydrographer. Width. :eéi?()gf h(giag%:s;. cl?aﬁg-e.

Feet. 8q. ft. Feet. | Secft.
Sept. 19 | J. E. Stewart. .. oo oovemoi i et 26 19 0.28 2.8
Nov. 2| H.J. TompPKINS. -« oo cie e eeae 26 22 .33 5.0 -

Nore.—Measurements made by wading.
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The following additional gage heights were observed by J. E.
Stewart: September 20, 0.28 feet; September 21, 0.27 feet.

RUSH CREEK NEAR OCKENDEN, CAL.

Rush Creek is tributary to Big Creek, which enters Kings River in
T. 128, R. 25 E.

This station, which is located at Peterson’s sawmill, about 3 miles
southeast of Ockenden, in the Sierra National Forest, was established
September 22, 1910.

Taylor Creek enters 1 mile above the gage. No water is at present
diverted for irrigation.

The gage is a vertical staff fastened to a large cedar tree, on the right
bank, 200 feet above the wagon bridge. At high stages discharge
measurements are made from the bridge; at low stages by wading
above the gage.

Both banks are high and wooded and not subject to overflow. The
channel is composed of sand and will shift at high stages.

This station.is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge mieasurements of Rush Creek near Ockenden, Cal., in 1910.

) : Areaof | Gage Dis-
Date. Hydrographer. ‘Width. section. | height. | charge.

Feet. Sq. ft. Feet. | Sec.-ft.
Sept. 22 [ J.E. Stewart. . ... ..ot i 4 0.8 0.40 0.5
Nov., 1| H.J. TompPKinS. ettt ieeecaaaans 4 1.3 .45 1.2

Norte.—These measurements were made by wading near the gage. The following measurements were
made of discharge in Peterson’s mill flume, which diverts water from Rush Creek above the gage: Sept. 22,
0.37 second-foot; Nov. 1, 0.18 second-foot.

Daily gage height, in feet, of Rusk Creek mear Ockenden, Cal., for 1910.

[Carl Peterson, observer.]

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.
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FRESNO RIVER BASIN.

GENERAL FEATURES.

Fresno River rises on the west slope of the Sierra Nevada, in the
Sierra National Forest, near the headwaters of the South Fork of
Merced River, flows in general southwestward, but its waters reach
the San Joaquin only during the high-water season. At other times
the excess water not used for irrigation sinks in the sand of the river
channel near Madera.

The principal tributaries, all small except during the rainy season,
are Lewis Fork, North Fork, China, Crooks and Coarse Gold creeks
in the foothills, and Willow Creek, which joins the main river below
Madera.

Near the head of the river (locally known as Redwood Creek), is a
grove of big trees (Sequoia gigantea) known as the Nelder or Fresno
grove.

Water is diverted from the headwater streams to feed the Madera
Sugar Pine Lumber Co.’s flume, which is used to float lumber to
Madera. Irrigation ditches take water at an altitude of about 4,500
feet, in the vicinity of Miami Mills, but only a small amount of water
is used until the stream reaches the fertile valley land in the vicinity
of Madera. A part of the flood waters could be stored by constructing
a reservoir at Windy Gap near the mouth of Crooks Creek. The river
below this point has considerable fall and power development is prac-
ticable.

FRESNO RIVER! NEAR FRESNO FLATS, CAL.
" This station, which is located near the Salt Springs-Crane Valley
highway bridge, in SE } sec. 36, T. 6 S., R. 21 E., Mount Diablo base
and meridian, 14 miles above the junction with Lewis Fork, and about
4 miles northeast of Fresno Flats in the Sierra National Forest, was
established September 23, 1910.

The station is below all important tributaries and above all diver-
sions. Just above the bridge, water is diverted to a flume feeder of
the Madera Sugar Pine Lumber Co.

The gage is a vertical staff fastened to an alder on the left bank
about 400 feet above the bridge. Discharge measurements are made
by wading.

There is but one channel at all stages as both banks are high: The
bed of the stream is sandy and will shift at high stages.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

1 Known locally as Redwood Creck.
40183°—wsp 291—12——=6
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Discharge measurements of Fresno River near Fresno Flats, Cal., in 1910.

Date. Hydrograhper. Width.| Areaof hgl?g%& Dis-

section. .| charge.

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

Sept. 23 | J. E. Stewart. ... ... . i 14 7.8 0.51 4.6
Nov. 5| H.J. TompPKinNS. . . ooott ittt et iieeceeeaeaaeen 10 7.0 .49 2.5

Nore.—Measurements made by wading near gage.
Gage height of Fresno River near Fresno Flats, Cal., for 1910.

[Wm. M. Browﬁ, observer.]

Feet. Feet
Nov. looooioiiieeaaa ... 0.5 | Dec. b 0.7
Toeoan-n .5 12 e 7
4. .6 20.... s 6
b2 .6 b2 J 5

28 et .6

NORTH FORK OF FRESNO RIVER,! NEAR SUGAR PINE, CAL.

This station was established September 26, 1910, at the old mill at
the Miami forest ranger’s camp 3 miles southwest of Sugar Pine
and 35 miles northwest of Raymond.

The gage is a vertical staff fastened to an alder on the left bank
about 200 feet north of the ranger’s station.

Discharge measurements are made by wading.

The stream bed, which is composed of sand and small bowlders,
is smooth. Both banks are high and wooded and will not overflow.

No gage heights were observed during 1910 and no estimates of
daily or monthly discharge have been prepared.

This station is maintained in cooperation with the United States
Forest Service.

Discharge measurements of North Fork Fresno River near Sugar Pine, Cal., in 1910.

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

Feet. | Sq.ft. Feet. Sec.éft.
Sept. 21 | Stewart and TompPKiNS...........ccooeiiiiiieaiaaaeannns 9.5 11 0.50 .7
Nov, 7| H.J, TOMPKINS.aanenn e aeme e e e e aeceeaennannn 9.9 11 .59 3.5
Dec. 14 |..... LT R 5 4.8 .55 4.7

Nore.—All measurements were made by wading at various sections.

MERCED RIVER BASIN.

GENERAL FEATURES.

The drainage basin of Merced River lies on the western slope of
the Sierra, north of the upper San Joaquin basin and south of the
Tuolumne basin. It does not extend so far east as the other two
basins, and it touches the Sierra divide in .only one point—Mount

1 Known locally as Miami Creek,
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Lyell (elevation, 13,090 feet)—which is common to the three basins.
The mountainous part of the basin lies almost wholly in Mariposa
County; the foothill and valley parts are in Merced County. The
basin is about 65 miles long from the rim of the valley to the crest and
20 to 25 miles wide, and its total area above the valley border is about
1,200 square miles.

Merced River has its source in numerous small glacial lakes in the
region about Mount Lyell and flows southwestward to its junction
with the lower San Joaquin, about 5 miles northeast of Newman.
It has a total length of about 135 miles, two-thirds of which is in
the mountains. Its chief tributaries are Tenaya and Yosemite
creeks from the north and Illilouette and Bridal Veil creeks and
South Fork from the south.

MERCED RIVER NEAR MERCED FALLS, CAL.

This station, which is located in the NW. L sec. 11, T.5S.,R. 15 E.,
M.D.B. and M., about 1} miles east of Merced Falls, was established
April 6, 1901.

No important tributaries enter for 25 miles above or below the
station.

The water diverted for power development above the station
returns to the river. Below Merced Falls, however, the combined
capacity of irrigating canals in the vicinity of Snelling exceeds the -
low-water flow. All acquired water rights above Merced Falls are
" for power or mining development.

The staff gage, the datum of which has not been changed since the
station was established, is in several sections on the right bank.

Discharge measurements are made from a cable near the gage.

The flow at the station is doubtless somewhat affected at times by
artificial regulation at some of the power dams, several miles above,
but pondage from the dam at Merced Falls probably has no appreci-
able effect at the station. The bed of the stream at the station is
composed of gravel, and is subject to some changes at high water.
The velocity is also very great at flood stages.

The 1909 rating table, which is well defined, has been used for
1910. The record is excellent.

Discharge measurements of Merced River near Merced Falls, Cal., in 1910.

. f i

Date. Hydrographer. width. Q%crifég. hgia ", cl]::k)alrsée

Sq. 1t Feet. | Sec.-ft.

Feb, 4 425 9. 87 1,150

Apr. 2. .. 575 | 10.69 2,100

ay 16 |.c...d0ueeae...... 12956 | 5,340
June 30 326 9.25

July 16 242 | 8.76 316

Aug. 25a 72 8.30 149

26a 29 7.72 24

¢ Measurement made by wading, 200 yards above gage.
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Daily gage hetght, in feet, of Merced River near Merced Falls, Cal., for 1910.
[C. Kelsey, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
10.1 9.8 110.6 |11.65 | 11.8 9.15[ 85 8.0 8.2 8.3 8.5
9.95| 9.95110.65|11.55 | 11.6 9.1 8.5 7.9 8.2 8.3 8.5
9.9 |10.05]10.65 | 11.7 |11.1 9.1 8.45| 7.95( 8.2 8.36| 8.5
9.8 {10.2 |10.8 |11.3 }10.85| 9.0 8.4 7.95 1 8.15| 8.3 8.55
9.8 {10.2511.0 |10.95|10.7 8.9 8.4 7.95| 8.0 8.1 8.7
9.7 }10.25)11.0 |11.1 ) 10.6 8.8 8.35] 8.1 8.0 8.25| 8.65
9.75110.35110.9 | 11.8 |10.4 8.8 8.35 | 7.7 8.15) 8.2 8.6
9.85110.35 §11.2 | 12.25 | 10.3 8.8 8.35| 7.9 7.951 8.45| 8.65
9.7 110.45111.6 |12.3 | 10.2 8.9 8.3 7.95) 7.951 8.35] 8.7
9.7 110.45|11.75|12.3 | 10.2 8.95| 8.4 7.7 7.95| 8.2 8.75
9.65 | 10.45 | 11.65 | 12.2 | 10.25 | 8.9 8.35| 7.7 8.0 8.45| 8.85
9.65110.5 |11.25} 12,05 10.3 8.9 8.3 7.95| 8.05| 8.45| 9.4
9.65 ] 10.55 | 11.0 | 12.3 | 10.15| 8.9 8.2 7.95| 8.7 8.45| 9.05
9.7 110.55 [ 11.45 | 12.25 | 10.05 | 8.8 8.3 7.95| 8.7 8.45( 8.9
9.7 | 10.45 | 11.75 | 12.4 9.95| 8.8 8.3 7.95| 8.6 8.45 | 8.8
9.6 110.2512.0 [12.45| 9.75| 8.8 8.25 | 10.15] 8.6 8.45 | 8.7
9.55110.2 [12.3 {12.0 9.75| 8.8 825 9.65| 8.6 8.45| 8.7
9.55110.45 | 12.5 | 11.85| "9.75| 8.8 8.25| 9.05| 8.6 8.4 8.6
9.8 111.05}12.6 |11.7 9.65 | 9.2 8.25| 885 8.65| 8.45| 8.65
9.85 [ 11.15 | 12.7 [ 11.95| 9.55| 9.25| 8.3 8.6 8.6 8.5 8.65
9.7 |10.85}12.4 | 1.9 9.5 9.1 8.2 8.5 8.6 8.45| 8.6
9.6511.2 |12.6 [12.05| 9.4 8.85| 8.05| 8.4 8.6 8.5 8.6
9.7 (12,2 |12.7 |12.0 9.35 | 8.8 805} 835| 85 8.45| 8.5
9.65 | 11.4 | 12.8 |12.15| 9.3 8.8 8.05| 8.3 8.5 8.5 8.55
9.7 [10.95|12.7 |11.95| 9.3 8.75| 8.05| 8.25| 8.4 8.65 | 8.85
9.7 [10.85|12.9 [11.75| 9.3 8.65| 8.05| 8.25| 8.4 8.6 8.55
9.65 ] 10.55 | 12.65 | 11.85 ) 9.4 8.6 8.05| 8.3 8.35] 8.55| 8.55
9.7 [10.45{12.5 |11.85| 9.4 8.6 8.05| 8.25| 8.3 8.5 8.5
. 3 . 9.3 8.65| 8.1 8.25) 8.35| 8.5 8.45
9.2 8.6 8.05| 8.25| 8.3 8.5 8.45
....... 855 | 7.95([.......] 83 [.......| 8.5
o Maximum 16.7 feet.

t, of Merced River near Merced Falls, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
| 14,600 | 1,320 | 1,040 | 1,930 | 3,590 | 3,860 555 220 70 115 145 220
. . 4,710 { 1,170 | 1,170 | 2,000 | 3,420 | 3,500 525 220 51 115 145 220

.- 2,990 (1,120 (1,270 | 2,000 { 3,680 { 2,670 525 200 60 115 162 220
...12,070 | 1,040 | 1,430 | 2,210 | 2,990 | 2,280 465 180 60 102 145 240
—-| 1,670 | 1,040 | 1,490 | 2,510 | 2,440 | 2,070 | 410 | 180 60 70| 90| 305
{1,400 | 945 1,490 | 2,510 | 2,670 | 1,930 | 355 | 162 90 70| 130 | 282
.| 1,380 990 | 1,610 | 2,360 | 3,680 | 1,670 355 162 23 102 115 260
550 355 162 51 60 200 282

410 145 60 60 162 305

438 180 23 60 115 330

410 162 23 70 200 382

410 145 60 80 200 720

410 115 60 305 200 495

355 145 60 305 200 410

355 145 60 260 200 355

355 130 | 1,380 260 200 305

355 130 905 260 200 305

365 130 495 260 180 260

585 130 382 282 200 282

618 145 260 260 220 282

525 115 220 260 200 260

384 80 180 260 220 260

355 80 162 220 200 220

355 80 145 220 220 240

330 80 130 180 282 240

282 80 130 180 260 240

260 80 145 162 240 240

260 80 130 145 220 220

o1 282 90 130 162 220 200
...1 1,430 |. 260 80 130 145 220 200
1,320 f. ... .| 1,740 |.. ... 3,950, |-.-.... 240 60 [....... M5 ... 220

Note.—Daily discharge determined from a rating curve well defined below a discharge of 2,500 second-
feet and fairly well defined above.
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Monthly discharge of Merced River near Merced Falls, Cal., for 1910.

[Drainage area, 1,090 square miles.]

Discharge in second-feet. Run-off.
Month, Depthin Accu-
) Maximum. | Minimum. | Mean. | s 1?1?1'«5 inchoson | Totaln |13+
) * : gnjle drainage | acre-feet.
3 area.
January.................... 14, 600 905 2,260 2.07 2.39 139,000 | B.
February............ F. 1,320 828 974 .894 .93 54,100 | A.
March............... 4,610 1,040 1,930 1.77 2.04 119,000 | A,
April. JU 5,940 1,930 4,010 3.68 4.11 239,000 | A.
5,130 2,440 4,070 3.73 4.30 250,000 | A.
3,860 5 1,360 1.25 1.40 3 A.
618 240 391 .359 41 24,000 | A,
220 60 132 .121 14 8,120 | A.
1,380 23 191 175 20 11,400 | A.
e PR 305 60 171 .157 .18 10,500 | A.
November........... R 282 90 190 .174 .19 11,300 | A.
December.................. 720 200 - 290 .266 .31 17,800 | A.
Theyear............. 14, 600 23 1,330 1.22 16. 60 965, 000

SOUTH FORK OF MERCED RIVER AT WAWONA, CAL.

This station was established December 15, 1910, at the upper foot
bridge, opposite the United States military camp 1 mile below
Wawona, in the SE. % sec. 33, T. 4 S,, R. 21 E,, M. D. B. and M,,
in the Sierra National Forest.

Big Creek enters one-fourth mile above and Rush Creek three-
fourths mile below the station. The ranch of the Wawona Co. at
Wawona is irrigated from a tributary of the South Fork.

The gage is a vertical staff fastened to the center pier of the foot~
bridge. At low and medium stages discharge measurements are made
by wading below the bridge; a car and cable will be installed for
high-stage measurements.

The channel, which is composed of gravel and small boulders, is
straight for some distance above and below the station. The left
bank is high; the right bank is more sloping. There is but one
channel at all stages.

This station is maintained in cooperation with the United States -
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of South Fork of Merced River at Wawona, Cal., in 1910.

: A f Di
Date. Hydrographer. Width. | o7o8 o hgi‘;%et. chai-sg‘e.

Feet. | Sq.feet. | Feet. | Sec.~ft.
Sept. 24 | J.E.Stewart.......... ...l PP, 9.8 7.4 (a) 26
Dec. 15 ] H. J. TOMPKINS e« cuciemaeiia i cieaeiaaaeanceeanaaans 35 39 2.00 38

o No gage installed.

Note.—Measurements made by wading.



86 SURFACE WATER SUPPLY, 1910, PART XI.

Daily gage height, in feet, of South Fork of Merced River at Wawona; Cal., for 1910.

[A. C. Leonard, observer.]

Feet. Feet

Dec. 15, e e 2.0 | Dec. 24 2.0
) 2.0 25 S
) 2.1 26 ..
18 1.7 27 1.8
19, 17 D2 S 16
20, e 2.1 29 . L6
b 2.1 30 . 1.6
22... 2.1 2 3 U 1.6
23... 1.9

BIG CREEK NEAR WAWONA, CAL.

This station, which is located at the highway bridge on the old
Madera-Yosemite toll road at Summerdale (an abandoned post
office), in sec. 23, T. 5 S., R. 21 E., 4 miles south of Wawona, was
established September 25, 1910.

Several miles above the station water is diverted from Rush Creek,
the principal tributary of Big Creek, for use in the flume of the
Madera Sugar Pine Co. for floating lumber from Sugar Pine to Madera.

The gage is a vertical staff fastened to the downstream end of the
left abutment of the bridge.

At high stages discharge measurements are made from the bridge.

No gage heights were observed during 1910 and no estimates of
daily or monthly discharge have been prepared.

This station is maintained in cooperation with the United States
Forest Service.

Discharge measurements of Big Creek near Wawona, Cal., in 1910.

Date. Hydrographer. ’Width. ;:;‘t’?ogf nﬁ@%ﬁ. ch]?zirsg-e.

Feet. Sgq. ft. Feet, | Sect.
10.5 4.8 0.17 3.
10.0 5.0 .20 4.

Sept. 25 | Stewart and Roberts. . ... ... ...cocoiiiioiiiiiiiii..
Nov., 7| H.J. TompKinS . ..o oooi ittt e e eeecaeaaeaanns

;o

NoTE.—Measurements made by wading.

TUOLUMNE RIVER BASIN,

GENERAL FEATURES.

Tuolumne River drains an area on the western slope of the Sierra,
north of the Merced basin and south of the Stanislaus basin. For a
distance of about 50 miles the Sierra divide separates this basin from
Mono Lake and Walker River basins to the east. The length of the
basin is about 105 miles, two-thitds of which is in the mountains.
The total area of the mountainous part of the drainage basin is about
1,680 square miles—almost wholly in Tuolumne County.
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The Tuolumne rises in numerous glacial lakes on or near the Sierra
divide, and flows southwestward to its junction with the San Joaquin,
10 miles west of Modesto. Its principal headwaters come from the
glacier and lakes on the northern slope of Mount Lyell to the north
and east of the headwaters of Merced River. The course of the river
is through beautiful upland meadows in its upper part, then through
a canyon nearly 80 miles long, which has been cut out of solid granite.
The upper part of this canyon, for a distance of about 25 miles, is
from 3,000 to 4,000 feet deep, and is known as the Grand Canyon of
the Tuolumne. At the lower end of the Grand Canyon is Hetch
Hetchy Valley, which is smaller than Yosemite Valley, but in every
other way resembles it very much. (See Pl II1.) Finally, the river
passes through the lower canyon into the San Joaquin Valley, which
it enters near Lagrange. Its total length is about 150 miles.

Nearly all the tributaries of Tuolumne River enter from the north.
In order from east to west, the principal ones are Return, Rancheria,
Falls, and Cherry creeks, Clavey River, North Fork of Tuolumne
River, and Woods Creek. Eleanor Creek is tributary to Cherry
Creek. South Fork of Tuolumne River is tributary to the main
stream fromn the south. Middle Fork is tributary to South Fork.

TUOLUMNE RIVER NEAR LAGRANGE, CAL.

This station was established August 29, 1895, at the wagon bridge
at Lagrange, about 2 miles below the Lagrange dam and headworks
of Turlock and Modesto canals, and half a mile below the power house
of the Lagrange Water & Power Co. in NW. } sec. 20, T. 3 S., R. 14
E., M. D. M. Since April 1, 1908, the station has been maintained
at the dam in SE. % sec. 17 T. 3 S., R. 14 E,, M. D. M,, and flow
has been determined by considering the dam as a weir.

Woods Creek unites with the main strean from the north about 20
miles above Lagrange. No other tributaries of importance enter
near the station. .

Three important diversion systems take water from Tuolumne
River above Lagrange: The Turlock and Modesto canals take water
at Lagrange dam from the left and right banks, respectively, for
irrigation in the San Joaquin Valley. The Lagrange Water &
Power Co.’s canal takes water from the left bank about 17 miles
above Lagrange. The diverted water is used chiefly for power
development and all water so used is returned to the river below
the dam. Water rights already acquired on this stream are con-
siderably in excess of the low-water flow. It is practically impossible
to determine the minitun flow of the stream very closely because of
the diversions. During the late suinmer and fall the power and irri-
gation canals take the total flow and no water passes over the dam
for several months at a time. Regular stations are maintained on
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the three canals, but the minimum flow is appreciably affected by
water that seeps around and through the dam and from the canals.

The gage is painted on a rock ledge on the right bank, 80 feet above
the dam. The zero of the gage is at the average elevation of the crest
of the dam. The gage at the original station is a vertical staff on the
pier of the bridge from which occasional discharge measurements are
made for checking the rating of the dam. The original datum of this
gage is still maintained.

In general, conditions for obtaining accurate discharge data at
Lagrange dam are very good, and, except for minimum flow, full
reliance can be placed on the records at this station.

Discharge measurements of Tuolumne River at Lagrange, Cal., in 1910.

. Area of | Gage Dis-
Date. Hydrographer. Width.| cootion. height. | charge.
Feet. Sq./t. Feet. | Sec.ft.
ﬁpr. 1 260 1,180 4.48 3,450
ay 19 314 1,630 5.88 6,400
June 28 188 657 2.29 335

»
NoTe.—All measurements made at highway bridge at Lagrange.

Discharge measurements of Tuolumne River at Lagrange dam, near Lagrange, Cal., in
1910.

Date. Hydrographer. Width. S‘Aézﬁ?ogf. h(ifag et‘ ck?afg.e.

Feet, 8q./t. Feet, Seg. Vi
.- 3

) .| 3.65| 6,320
June 28 [..... 6 PP (RN BN .51 300

Apr. 1}17. EaStewart

Note.—To obtain the discharge over Lagrange dam as given in this table, from the discharge of the
river at the highway bridge at Lagrange have been subtracted the flow of Lagrange Water & Power Co.’s
canal s;nl(ll return waters entering the river between the bridge and the dam. These have been allowed
for as follows:

Sec. ft.

Apr. 1. Lagrange Water & Power Co.’s €anale.u...euceenenennnnvmeiiii i 40
Waste water from Modesto and Turlock canals . .. e .. 25

May 19. Lagrange Water & Power Co.’s canal .. 26
Waste water from Turlock canal ... .. 53

Waterin creek under Morgan flume . 5

June 28. Lagrange Water & Power Co.’s canal .. 30
Waste water from Modesto and Turlock 4

Water in creek under Morgan flume. . ..
Daily gage height, in feet, of Tuolumne River near Lagrange, Cal., for 1910.

[J. W, Simmons, observer.]

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. ] Oct. | Nov. | Dec.
2.0 1.7 2.55| 2.65| 4.55
1.7 1.9 2.55 | 2.3 4.3
1.8 2.0 2.5 2.8 3.6 |.
1.6 2.35| 2.5 2.7 3.15 {.
1.5 2.3 2.35( 2.05| 2.6
1.5 2.9 2.7 2.15| 2.7
1.5 2.25| 2.6 2.9 2.45 |.
1.5 2.1 2.9 3.7 2.25 |.
1.4 2.3 3.1 4.35| 2.2 |.
1151 2.2 3.4 4.4 2.25
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Daily gage height, in feet, of Tuolumne River near Lagrange, Cal., for 1910—Continued.

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

1.6 1.2 2.2 3.35| 4.45| 2.4

........ 1.4 2.2 2.8 3.9 2.45
1.45 | L5 2,25 2751 4.3 2.15
1.9 L5 2.3 2.95| 4.3 2.05
1.8 1.4 2.0 3.1 4.3 1.85
2.8 1.15( 1.8 3.45| 4.35] 1.65
2.3 | Los| L7 | 3.8} 3.7 | L7
20 [ Lo | 238 1 41 | 3.65| 165
1.8 1.3 3.8 4.3 3.7 1.5
16 1.35] 2.6 4.5 3.8 14
1.6 11 2.551 3.95| 3.8 1.3
L7 1.25| 2.56] 4.05} 4.3 1.15
2.2 1.2 2.1 4.2 4.5 L0
3.0 115 2.05| 4.45| 4.5 .8
2.0 1.1 2.0 4.5 4.3 .6
2.4 13 2.0 4.7 4.0
2.4 1.25( 205 4.7 4.15
2.1 1.6 2151 4.95| 4.2
2.0 2351 3.95| 4.2
2.0 2.6 3.15| 4.35
19 2.35 |oeeen.. 4.6

Daily discharge, in second-feet, of Tuolumne River near Lagrange, Cal., for 1910.

Day. Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,560 | 2,000 { 3,690 | 3,910 | 8,780
2,000 | 2,370 | 3,690 | 3,160 | 8,080
2,180 | 2,560 [ 3,580 | 4,240 | 6,180
1,830 | 3,260 | 3,580 | 4,020 | 5,060
1,660 | 3,160 | 3,260 | 2,660 | 3,800
1,660 | 4,130 | 4,020 | 2,850 | 4,020
1,660 | 3,060 | 3,800 | 4,470 | 3,480
1,660 | 2,750 | 4,470 | 6,440 | 3,060
1,500 | 3,160 | 4,940 | 8,220 | 2,950
1,110 | 2,950 | 5,670 | 8,360 | 3,060
1,180 | 2,950 | 5,540 | 8,500 | 3,370 |.
1,500 | 2,950 | 4,240 1 6,970 | 3,480
1,660 | 3,000 | 4,130 | 8,080 { 2,850
1,660 | 3,160 | 4,580 | 8,080 | 2,660
1,500 | 2,560 | 4,940 | 8,080 | 2,280

| (R X 1,110 | 2,180 | 5,800 | 8,220 | 1,920
972 | 2,000 { 6,700 | 6,440 | 2,000
905 | 3,160 | 7,520 | 6,310 | 1,920
1,340 | 6,700 | 8,080 | 6,440 | 1,660
1,420 { 3,800 | 8,640 | 6,700 [ 1,500
1,040 | 3,690 | 7,100 | 6,700 | 1,340
1,260 | 3,690 | 7,380 | 8,080 | 1,110
1,180 | 2,750 | 7,800 | 8,640 | 905
1,110 | 2,660 | 8,500 | 8,640 | 648
1,040 | 2,560 | 8,640 | 8,080 | 421

2,560 ( 9,220 ( 7,240
2,660 | 9,220 | 7,660
2,850 | 9,960 | 7,800
3,260 { 7,100 | 7,800
-1 3,800 | 5,060 | 8 220
3,260 |....... 8,930

Nore.—The flow was all in the canals July 1 to Sept. 15, Sept. 19 to Oct. 7, and Oct.9 to 12, Daily dis-
charge interpolated for days of missing gage heights during January and after Oct. 12. Other determina-
tions of discharge made from a fairly well-developed rating curve. The upper part of the curve has been
defined by the weir formula, Q == 905 hi.
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Monthly discharge of Tuolumne River near Lagrange, Cal., for 1910.

e i -feet.
Discharge in second-feet Run-off .
Month. (total in
. - acre-feet). | FACY’
Maximum. | Minimum.| Mean. .
BT R 13,300 1,580 | 3,150 194,000 | A.
.. 2,560 905 | 1,470 81,600 | A.
6,700 2,000 | 3,090 190,000 | A.
9,960 3,260 | 6,030 359,000 | A.
8,930 2,660 | 6,770 416,000 | A.
8,780 81| 2,610 155,000 | A.
0 0 0 [
0 0 0 0
1,340 0 70.1 4,170 | B.
R 648 0 171 10,500 | B.
November. , .. 530 149 282 16,800 | B.
December. ... ... i 1,500 229 587 36,100 | B.
The year. . .oootni i aaaiaaann 13,300 0! 2,02 1, 460, 000

Norte.—Flow over the dam only.
MODESTO CANAL NEAR LAGRANGE, CAL.

The Modesto canal, which diverts water from the right bank of
Tuolumne River, is owned by the Modesto irrigation district. The
water is taken through a concrete bulkhead at the end of Lagrange
dam and is used for irrigating 81,200 acres of land around Modesto
in Stanislaus County. The district has filed on 640 second-feet, but
the maximum capacity of the canal at present is less than 600 second-
feet.

The principal part of the construction work on this canal was done
prior to 1892, but on account of litigation the canal was not finished
until April, 1903. A gage-height record has been kept since April 26,
1903, when a gage was installed in Indian Hill flume, near Lagrange,
Cal. On July 12, 1904, the station was moved to the flume near the
intake, in SE. } sec. 17, T. 3 S., R. 14 E.,, M. D. M., in order that
more gage readings could be made and their fluctuations better inter-
preted. The gage is an iron staff in a concrete well about 50 feet
below the waste gates. Measurements are made from a footbridge
at a concrete section about 500 feet below the headworks.

This station is well rated and the record is excellent.

Discharge measurements of Modesto canal near Lagrange, Cal., in 1910.

" Area of | Gage Dis-

Date. Hydrographer. Width-| section. | height. | charge.
Sq. ft. Feet. | Sec.-it.

89.3 3.38 570

84.7 3.22 538

69 2.60 414

54.1 2.00 298

40 1.50 192

26.3 .99 100
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Daily gage height, in feet, of Modesto canal near Lagrange, Cal., for 1910.

[J. W. Simmons, observer.]

Day. Feb. | Mar. | Apr. | May. | Junme. { July. | Aug. | Sept. | Oct.
3.12 3.22 3.35 1.0 0.35 [-eecanen
3.1 3.2 3.15 1.0
5.25 3.22 2.9 1.
3.18 3.22 2.55 .
1.0 3.18 3.24 2.45
1.25 3.2 3.24 1.8
1.6 3.19 3.22 1.85
2.0 3.2 3.21 1.9
2.6 3.11 3.22 1.95
2.6 3.2 3.2 2.0
2.6 3.2 3.23 1.95 |........
2.55 3.2 3.22 1.95 .5
2.6 3.2 3.21 1.8 .5
2.6 3.2 3.23 1.7 .5
2.62 3.2 3.24 1.6 .45
2.66 3.2 3.3 1.55 .45
2.7 3.2 3.3 1.45 .4
2.75 3.28 3.31 1.4 .4
2.95 3.22 3.3 2.15 .4
2.98 3.2 3.32 2.2 .4
3.02 3.2 3.31 2.3 .4
2.98 3.18 3.31 1.8 .6
3.10 3.22 3.31 1.6 .5
3.05 3.22 3.3 1.45 .45
3.15 3.2 3.31 1.35 .4
2.98 3.21 3.31 1.25 .45
3.00 3.23 3.31 1.2 .45
3.05 3.21 3.3 1.2 .45
3.15 3.22 3.31 1.15 .45
3.12 3.2 3.34 1.1 .45
........ 3.22 | 1.05 45

Daily discharge, in second-feet, of Modesto canal near Lagrange, Cal., for 1910.

Day. Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect.
0 444 0 518 538 564 100 18 0
0 434 0 516 534 524 100 18 0
100 274 0 544 538 474 100 0 0
184 0 530 538 404 84 7 0
244 324 100 530 542 384 69 10 0
244 55 146 534 542 254 55 2 0
244 0 214 532 538 264 7 0
294 354 534 536 274 49 18 69
204 155 414 516 538 284 49 14 69
294 444 414 534 534 294 14 11 49
264 444 414 534 540 284 0 8 69
0 444 404 534 538 284 32 5 84
0 444 414 534 536 254 32 2 174
0 444 414 534 540 234 32 2 194
204 444 418 534 542 214 27 4.5 214
354 444 426 534 554 204 27 62 214
444 434 534 554 184 22 62 0
474 444 550 556 170 22 | 108 0
474 484 538 554 324 22| 194 0
490 534 334 22| 136 0
534 498 534 556 354 22 84 0
534 490 530 556 254 43 62 0
584 514 538 556 214 32 55 0
474 538 554 184 27 49 (1]
394 524 534 556 164 22 32 0
334 490 536 556 146 27 27 0
194 494 540 556 136 27 27 0
0 504 536 554 136 27 27 0
0 524 538 556 126 27 0 0
0 518 534 562 117 27 0 0
[ 2 PR, 538 |.oo.e... 108 27 |oeeeo 0

NoTE.—No flow in the canal during 1910 on days for which no gaj heig‘ht is given, except Mar. 20 and 23,
when gage heights were observed incorrectly, and Sept. 9 to 12. Daily discharge for those days estimated.
Other determinations of daily discharges obtained from a rating curve well deflned above 10 second-feet.
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Monthly discharge of Modesto Canal near Lagrange, Cal., for 1910,

Discharge in second-feet. Run-off | Ac-
Month, (totalin | cu-
Maximum. | Minimum. | Mean. acre-feet). | racy.
January . ... 0 0 0
February.. 434 0 271 15,100 | A.
March.. a 584 0 327 20,100 | A.
April. .. 524 0 366 21,800 | A.
y-- 550 516 534 32,800 | A.
June.... . 562 534 547 32,500 | A.
July....... - 564 108 263 16,200 | A.
August. ... 100 0 39.4 2,420 | A.
September. e 194 0 35.0 2,080 | B.
October. . . . 214 0 36.6 2,250 | C.
November.. ... ... ... ...l 0 0 .0
December. ... ... ...iiiiiiiiiiia.. 0 0 .0 0
The year. .. ..o i i 584 0 201 145,000
a Estimated.

TURLOCK CANAL NEAR LAGRANGE, CAL.

The Turlock canal, which is owned by the Turlock irrigation dis-
trict, diverts water through a short tunnel from the left bank of Tuo-
lumne River. The head gates are only a few feet above Lagrange
dam. The diverted water is used for irrigating 176,000 acres of fer-
tile land in the vicinity of Turlock and Ceres in Stanislaus County.
The district has filed on 1,500 second-feet, but the maximum capacity
of the canal at present is somewhat less than 1,000 second-feet.

The first water was turned into the canal in small quantities in 1898
and was used for puddling. A record of the gage height has been
kept from July, 1899, to the present time. The gage is a staff float
in a concrete well a few feet below the waste gates. The gage is
located at the head of the canal of the Turlock irrigation district, in
the SW. % sec. 16, T. 3 S., R. 14 E., M. D. B. and M. Measurements
are made in a board flume about half a mile below the gage well.

The 1910 rating curve is well defined and the record is excellent.

Discharge measurements of Turlock canal near Lagrange, Cal., in 1910.

Width Areaof | Gage | Dis-

Date. Hydrographer. section. |height. |charge.
Feet, | 8q.ft. Feet. | SecHt.

Apr. 1 23.8 112 4.00 535
June 28 |.._. 23.8 155 5.48 811
28 23.8 160 5.62 862
June 29 23.8 77.6 2.48 271
29 23.8 108 3.65 473

29 23.8 130 - 4,54 631
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Daily gage height, in feet, of Turlock canal near Lagrange, Cal., for 1910.
[H. T. Sackett, observer.]

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oei.
2.4 4.0 5.5 foeuanaa. 5.45 2.25 0.35 1.05
2.4 4.0 5.5 5.3 2.1 i 3% PR
2.45 4.0 5.5 5.15 2.0 [ 1 PO
3.05 4.0 3 I 4.95 1.85 [ 178
3.05 4.0 3.8 |. 4.6 1.8 o2 feeeannn
3.5 4.0 5.45 |. 4,25 1.65 [ U
.1 3.5 4.0 5.55 4.1 1.55 I 2 PR
.- 3.5 4.0 5.6 4.1 1.45 W2 e
4 3.5 4.05 5.6 4.45 1.35 [ P
1.45 3.5 4.0 |.oe..... 4.4 1.35 2 e
1.7 3.45 4.0 |. 4.4 1.35 2 feaeann
1.75 3.5 3.95 |. 4.35 1.15 W2 |eaeeaes
1.75 3.5 4.0 4.05 1.1 2 P
1.8 3.5 4,05 |........ 3.76 1.05 A5 ...,
1.9 4.0 4.0 3.55 Lo [ & PR
2.25 4.0 4.0 3.45 .95 25 Jooennen
2.4 4.0 4.05 3.3 .9 4.0 |.......
2.4 4.05 4.05 3.15 .75 4.0 |.ee.nen
2.4 4.05 4.0 4.8 .7 3.95 | .....
2.4 4.0 4.5 4.85 7 2.6 |-eeenna
2.4 3.85 4.5 |oeeiiiifeeenian 5.4 7 2.2 |oeenenn
2.4 3.0 4.5 L0 4.3 .5 1.85).......
2.4 4.0 4.5 2.0 3.75 .5 1.6 |.......
2.4 4.0 5.0 3.0 3.4 .5 1,85 [.......
2.4 3.95 5.0 4.7 3.1 .5 115 f.......
2.4 4.0 5.05 5.05 2.8 .5 1.05|.......
2.4 4.0 5.0 5.3 2.7 .5 1.0 |.......
2.4 4.0 5.05 5.5 2.6 .

2.8 4.9 5.6 2.6

4.0 5.0 5.5 2.6

4.0 |........ R P 2.45

Daily discharge, in second-feet, of Turlock canal near Lagrange, Cal., for 1910.

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

0 260 533 827 0 817 238 26 90

0 260 533 827 0 787 216 26 0

0 268 533 827 0 757 202 22 0

0 364 533 22 0 717 183 10 1]

0 364 533 496 0 647 177 14 0

0 442 533 817 0 580 159 14 0

0 442 533 837 0 552 147 14 0

0 442 533 847 0 552 135 14 0
129 442 542 847 0 618 123 14 1]
135 442 533 0 0 609 123 14 0
165 433 533 0 0 609 123 14 0
171 442 524 0 0 600 100 14 0
171 442 533 0 0 542 95 14 0
177 442 542 0 0 487 90 10 0
196 533 533 0 0 451 85 10 0
238 533 533 0 0 433 80 275 [
260 533 542 0 .0 407 75 533 0
260 542 542 0 0 382 62 533 [
260 542 533 0 0 687 57 524 0
260 533 628 0 0 697 57 290 0
260 505 628 0 0 807 57 230 0
260 356 628 0 85 590 39 183 0
260 533 628 0 202 487 39 153 0
260 533 727 0 356 424 39 123 0
260 524 727 0 667 373 39 100 0
260 533 737 0 737 322 39 90 0
260 533 727 0 787 306 39 85 0
260 533 737 0 827 290 44 66 0
322 707 0 847 290 34 106 0

533 727 0 827 290 34 123 0

........ 533 |vcemnnnn {11 DR 268 34 ... 0

NotEe.—No flow in the canal Jan. 1 to Feb. 8, May 10 to June 21, and Oct. 2 to Dec. 31. Water turned
out because of leak in canal May 10 to June 21. Daily discharge determined from a rating curve well
defined between 250 and 850 second-feet.
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Monthly discharge of Turlock canal near Lagrange, Cal., for 1910.

. : nd-foet.
Discharge in second-feet. Run-off .
Month. (total in Tacy.
Maximum. | Minimum. | Mean. acre-feet).
0 0 0 0
260 0 161 8,940 | A.
542 260 456 28,000 | A.
737 524 592 35,200 | A.
847 0 206 12,600 | B.
847 0 178 10,600 | B.
817 268 528 32,500 | A.
238 34 95.6 5,880 | B.
533 10 121 7,200 { B,
90 0 2.9 178
0 0 0 0
0 0 0 0
847 0 195 141,000

Monthly discharge of Tuolumne River, Turlock canal, and Modesto canal, near Lagrange,

Cal., for 1910.
Discharge in second-feet.
ISCharge i sec Run-off
Month, [ (total in
Maximum. | Minimum. | Mean. acre-feet).
13,300 1,580 3,150 194, 000
y 1, 580 1, 106, 000
7,720 2,700 3,870 238, 000
11,200 3,890 6, 416, 000
9,470 3,690 7,510 462, 000
9,320 1,470 3,340 199, 000
,380 376 791 5
338 61 135 8,300
1,680 12 226 13,400
717 0 210 12,900
530 149 282 16, 800
December. .. . 1, 500 229 587 36,100
R SR 13,300 o| 2,42/ 1,750,000

NotE.—These estimates represent the combined flow of Tuolumne River at Lagrange Dam, Turlock
Canal, and Modesto Canal, but do not include the flow in the power canal.

LAGRANGE WATER & POWER CO0.'S CANAL NEAR LAGRANGE, CAL.

The Lagrange Water & Power Co.’s canal takes water from the
south side of Tuolumne River at Indian Bar, about 17 miles above
the town of Lagrange. This canal was built in the early days to
supply water for hydraulic mining in the vicinity of Lagrange, and it
is now locally known as the ‘‘old mining ditch.” Recently it has
been thoroughly repaired and is now used as a supply canal for the
new hydro-electric plant which was installed in the latter part of 1907.
The power house is situated on the bank of the river about half a
mile above the town of Lagrange and is below the dam and head-
works of the Turlock and Modesto irrigation canals. Gage heights
are depths of water in the flume.

No discharge measurements were made in 1910,
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Daily gage height, in feet, and discharge, in second-feet, of Lagrange Water & Power
Co.’s canal near Lagrange, Cal., for 1910.

[H. T. Sackett, observer.]

April. May. June. July. August. September.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. [charge. height. charge./height./charge. height.|charge. height.|charge. height.| charg.
2.60 2.65| 62.8] 2.60 61.0
2.60 2.65 | 62.8 | 2.60 61.0
2.60 2.60 | 61.0 |....... .0
2.45 2.60 | 61.0 | 2.65 62.8
2.60 2.63 | 62.0| 2.60 61.0
2.60 2.60 | 61.0| 2.60 61.0
2.60 2.55| 59.2| 2.55 59.2
2.25 2.55| 59.2 | 2.55 59.2
2.25 2.60 | 61.0| 2.55 59.2
....... 2.62 7 61.7| 2.55 59.2
....... 2.63| 62.0 2.58 60.3
64.5 | 2.60 .
0] 2.60
54, 61.0] 2.63
54. 61.0 | 2.62
54. 62.0 | 2.60
52. 61.7 | 2.63
. 59.2 | 2.63
54. 62.8 | 2.63
54. 61.7 | 2.62
b2 D, 2.55 | 59.2 23.0 | 2.60
22 e, 2.66 | 59.2 21.5 | 2.60
b2 O 2.55 | 59.2 60.6 | 2.30
b7 S 2.55 1 59.2 59.2 | 2.63
25 2.55| 59.2 24.0 | 2.63
57.5 23.5 | 2.65
52.2 21.0| 2.63
52.2 21.0 | 2.65
52.2 21.5| 2.63
57.5 |. 23.0 | 2.60
....... 62.4 | 2.60

Nore.—Norecords May 10 to July 11. No flow in canal Agr. 13and 18, July 13,and Sept. 3. It is believed
that the canal was in usethroughout the year and that the flow was fairly uniform. Daily discharge deter-
mined from a well-defined rating curve.

Monthly discharge of Lagrange Water & Power Co.’s canal near Lagrange, Cal., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum. | Minimum, | Mean, | 8crefeet).

ApPril (12-30) c e e e eoii e 59.2 0 49.7 1,870 | B.
May (1-9)... 61 48.8 57.7 1,030 | B.
July (12-31). 64.5 0 42.7 1,690 | B.
August._..... 62.8 59.2 61.2 3,760 | B.
September (1-11) . ..ot 62.8 | 0 54.9 1,200 | B.

JAWBONE CREEK NEAR TUOLUMNE, CAL.

This station, which is located 13 miles above the mouth of the
stream, at the Jawbone ranger station in the Stanislaus National
Forest, about 12 miles southeast of Tuolumne, in the NE. } SE. }
sec. 33, T. 1 N, R. 18 E., M. D. B. and M., was established September
13, 1910,
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No tributaries enter below the gage. A small ditch takes water
above the station for irrigation at the ranger’s camp.

The vertical staff gage is fastened to a cottonwood tree on the right
bank about 100 feet below the trail crossing.

At high stages discharge measurements may be made from an old
bridge about 1,000 feet below.

Both banks are high and wooded and not subject to overflow. The
bed of the stream is composed of gravel and bowlders and the current
is swift.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Jawbone Creck near Tuolumne, Cal., in 1910.

Date. Hydrographer. Wwidth. | Area of hS'i;%et_ ctg‘fge.
Feet. | Sg.ft. Feet. | Secft.
Sept. 13 | J. E. Stewart 10 8.7 0.20 2.9
Oct. 20 J 10 9.1 .25 4.1
Dec. 2 10 9.1 .30 4.6

Nore.—All measurement; were made by wading.

Daily gage height, in feet, of Jawbone Creek near Tuolumne, Cal., for 1910.
[J. B. Pestoni; observer.]

Day. Sept. [ Oct. Nov. Dec. { Day. Sept. Oct. Nov. | Dec.
1

CORRAL CREEK NEAR GROVELAND, CAL.

This station, which is located at the Clavey trail crossing, 1 mile
west of the forest ranger’s station on Jawbone Creek, 2 miles above
the mouth of Corral Creek and 15 miles northeast of Groveland, was
established October 21, 1910.

The gage is a vertical staff fastened to an alder on the right bank
of the trail crossing.
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Discharge measurements are made by wading near the gage.

The channel, which is composed of bowlders and gravel, is rough.
The left bank is low and may be overflowed.

The station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of Corral Creek mear Groveland, Cal., in 1910.

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

. . Feet, Sgq.ft. Feet. | Sec.ft.
Oct. 21 | H.J. TOMPKINS . . oottt citie e ce e iaeaaeaaaas 7.5 3.5 0. 60 1.0
Dec. 2|..... 16 T 4.0 2.3 .70 1.0

NoTE.—All measurements made by wading. )

Gage height, in fect, of Corral Creek near Groveland, Cal., for 1910.

[J. B. Pestoni, observer.]

Feet.

NOV. 4.l 0. 62
B e .64

1 .68

Do, da i i .70
8 Y .90

SOUTH FORK OF TUOLUMNE RIVER NEAR GROVELAND, CAL.

This station, which is located at the South Fork trail bridge, one-
fourth mile above the mouth, and about 10 miles east of Groveland,
was established September 13, 1910.

The Middle Fork of the Tuolumne enters about 24 miles above the
station. At the Hardin ranch, about 7 miles above the mouth, a
ditch originally built for mining, diverts water for power. The
water is not returned to the river.

The gage is a vertical staff on the middle pier of trail bridge.

At low and medium stages discharge measurements are made by
wading near the gage. No equipment has been installed for making
measurements at high stages.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of South Fork of Tuolumne R:*iver near Groveland, Cal., in 1910,

. . Area of | Gage Dis-
Date. Hydrographer. ‘Wldﬂl- section, |height. [charge.

Feet, Sq.ft. Feet., | See.ft.
13 0.27 5.1
.98 28

Sept. 13 | J.
Dec. 5| H.J.

22.5 31

NoTE.—Measurements made by wading.

40183°—wsp 291—12——7



98 SURFACE WATER SUPPLY, 1910, FART XL

Gage height, in feet, of South Fork of Tuolumne River near Groveland, Cal., for 1910.

[7. B. Pestoni, observer.]

Feet.

T T TP 0.27
OCt. 2Bt e 65
Dl B et e .98
B e et e e e e e .90
152 1.40

1 Y 1.25

CLAVEY RIVER NEAR TUOLUMNE, CAL.

This station, which is located near the Luke Meadow trail, 11 miles
above the junction with Tuolumne River, and about 10 miles south-
east of Tuolumne, in the NW. 2 SW. 1 sec. 24, T. 1 N.,, R. 17 E., M. D.
B. and M., in the Stanislaus National Forest, was established Sep-
tember 12, 1910. ’

Reed Creek enters about one-half mile above and Indian Creek
300 feet below the station. Power is developed near the mouth of
the river.

The gage is a vertical staff in two sections in the left bank of the
river 150 feet below the trail bridge.

At low stages discharge measurements are made by wading. A
car and cable for high-stage measurements have not yet been installed.

Both banks are high and wooded and not subject to overflow. The
channel is composed of bowlders and bed rock and is rough. The
current is swift at all stages.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Clavey River near Tuolumne, Cal., in 1910.

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

‘ Feet, 8q. ft. Feet. | Sec-ft.
Sept. 12 | Stewart and Tompkins... .. .........ocooiiiieaneiaaaa. 16 21 0.40 14
Oct. 22} H.J. TOMPKINS .« cee ottt e eeee e eeeeaas 17 24 .78 25

Nore.—Measurements made by wading.
Gage height of Clavey River mear Tuolumne, Cal., for 1910.

[J. B. Pestoni, observer.]

Feet

Sept. 1 e 0.4
20 e e e .3

OCt, 20 .. et e .9

Nov. 18 .o e Lo
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INDIAN CREEK! NEAR TUOLUMNE, CAL.

This station, which is located at the Clavey River trail bridge, 300
feet above the mouth of the stream, and about 10 miles southeast of
Tuolumne, in the Stanislaus National Forest, was established October
22, 1910.

Indian Creek joins Clavey River about half a mile below the mouth
of Reed Creek and 1 mile above the mouth of Quilty Creek.

The gage is a vertical staff fastened to an alder on the right bank,
just below the trail crossing.

Discharge measurements are made by wading.

The bed of the stream is rough and there is but one channel at all
stages. The current is swift.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910. ’

The following discharge measurement was made by H. J. Tompking
by wading.

December 6, 1910: Width, 3.5 feet; area, 1.3 square feet; gage height, 1.02 feet;
discharge, 1.0 second-feet.

Gage height of Indian Creek near Tuolumne, Cal., for 1910.

[O. E. Fowler, observer.]

Feet. Feet.
Oct. 3L, 0.91 [ Nov. 20 ..ooooiiiiiiiiiaiaas 1.00
Nov. 1. .. .. .91 2 1. 00
18 o 100 | Dec. 1. oo, 1.00

R 1.00

NORTH FORK OF TUOLUMNE RIVER NEAR TUOLUMNE, CAL.

This station, which is located at the Providence Mine bridge, about
2 miles southeast of Tuolumne, in the SE. 1 sec. 9, T.1 N,,R. 16 E.,
M. D. B. and M., was established September 11, 1910.

Basin Slope Creek enters about 3 miles above and Hunter Creek 2
miles below the station.

The gage is a vertical staff fastened to the left abutment of the
bridge.

Discharge measurements are made by wading whenever possible,
as the section at the bridge is rough.

The banks of this stream are high and wooded and not subject to
overflow. The bed of the stream is composed of bed rock, small
bowlders and sand and is rough. The current is very swift at high
stages. :

1 Known also as Bear Creek.
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The station is maintained in cooperation with the United States
Forest Srevice.
No estimates of daily or monthly discharge have been prepared for

1910.

Discharge measurements of North Fork of Tuolumne River near Tuolumne, Cal., in 1910.

. Areaof | Ga Dis-

Date. Hydrographer. Width. section. heig%et. charge.

Feet. Sq. ft. Feet, | Secaft.

Sept. 11 | Stewart and Tompkins 21 20 0.16 6.7
Oct. 23 | H. J. Tompkins 14 - 15 .55 13
Dec. 7 |..... 34 31 .60 22

NoTE.—Measurements made by wading.

Gage height of North Fork of Tuolumne River near Tuolumne, Cal., for 1910.

[J. B. Pestoni, observer.]

Feet.
Sept. 1. . i 0.16
[ 7 R 41
B T 49

HUNTER CREEK NEAR TUOLUMNE, CAL.

This station, which is located at the Luke Meadow road crossing,
about 6 miles southeast of Tuolumne, in the NW. 1 NE. } sec. 19,
T. 1 N., R. 17 E., Mount Diablo base and meridian, in the Stanislaus
National Forest, was established September 11, 1910.

Hunter Creek joins the North Fork of Tuolumne River about 5
miles below the station.

The gage is a vertical staff fastened to an alder on the left bank 50
feet above the ford.

Discharge measurements are made by wading near the ford.

Both banks are high and wooded and not subject to overflow. The
bed of the stream is composed of coarse gravel and appears perma-
nent.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Hunter Creek near Tuolumne, Cal., tn 1910.

o | Areaof Gage | Dis-
Date. Hydrographer. Width.] Section. | height. | charge.
X Feet. Sq.ft. Feet. |Sec.ft.
Sept. 11 | Stewart and Tompkins. ... .. .. ... ..ol 3.7 1.2 0.20 0.5
Dec. 6 | H.J. Tompkins. .........oiemiiiiiiiiiiiiiiiiaiaaanaa, 2.0 2.0 .40 2.2

Nore.—Measurements were made by wading.
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Daily gage height, in feet, of Hunter Creek near Tuolumne, Cal., for 1910.

[J. B. Pestoni, observer.]

STANISLAUS RIVER BASIN.

GENERAL FEATURES.

Stanislaus River drains a long, narrow basin lying on the western
slope of the Sierra, north of the Tuolumne basin, south of the Cala-
veras and Mekelumne basins, and west of the Walker River basin,
from which it is separated for a distance of about 25 miles by the
Sierra divide. The length of the basin from the valley rim to the
‘crest of the divide is about 75 miles; its width averages about 12
miles in the foothills and less than 25 miles near the eastern border.
North Fork above and the main stream below form the boundary
between Calaveras and Tuolumne counties. The total drainage area
above the valley is about 950 square miles.

Stanislaus River has its source in small glacial lakes and on high
peaks of the Sierra divide, and flows southwestward to its junction
with the lower San Joaquin about 15 miles west of Modesto. It has a
total length of about 120 miles, of which about 80 miles is in the
mountains and 40 miles in the valley. The main stream is formed
by the confluence of its three principal forks heading well back in the
mountains. Middle Fork, the largest and most important, unites
with North Fork about 12 miles north of Sonora and 30 or 35 miles
above the valley rim; South Fork joins the main stream about 8
miles below the junction of North and Middle forks.

STANISLAUS RIVER AT ENIGHTS FERRY, CAL.

A gaging station was established on Stanislaus River May 3, 1895,
at the railroad bridge half a mile north of Oakdale. On July 30, 1898
a cable was placed about 1,000 feet below the railroad bridge, and the
station was maintained at this point until February 16, 1901, when
1t was discontinued.
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The present station, which is located in the NE. § sec. 29, T. 1 S.,
R. 12 E,, M. D. B. and M., at Knights Ferry, about 12 miles north-
east of Oakdale, was established May 19, 1903.

No important tributaries enter below the station or for many miles

above. South Fork joins the main stream about 25 miles above the
station.
- Numerous ditches divert water from Stanislaus River for mining
operations, but most of the water is returned to the river. Some
water, however, is diverted from the South Fork and turned into the
Tuolumne basin. Water which is not returned to Stanislaus River is
also diverted from North Fork for use in the vicinity of Murphy and
Angels.

The Stanislaus Water Co. diverts water about 3 miles above
Knights Ferry for power development and also for irrigating land
between Knights Ferry and Stockton. The amount used for power
is returned to the river through the power house about 1,000 feet
above the gaging station. The developed and acquired water rights
probably exceed the low-water flow of the stream.

The staff gage, the datum of which has not been changed since the
station was established, is in several sections on the right bank.

Discharge measurements are made from a cable 25 feet above the
gage.

The conditions for obtaining accurate discharge data at this station
are not the best, on account of excessive velocities at high stages and
changing conditions of control at low and moderate stages. About
800 feet above the station the stream is divided into two channels by
an island, and a low dam spans each channel at the head of the island.
On the right bank below one of these dams is a power house which
operateswith water taken from behind the dam, and also from the ditch
heading about 3 miles above. The tail water returns to the river,
and varies with the load at different hours of the day, thus affecting
the gage height somewhat at low stages. The channel section at the
station is also subject to slight change, and both banks overflow to
some extent in high floods.

The 1910 rating curve is well defined and the record is good.

Discharge measurements of Stanislaus River at Knights Ferry, Cal., in 1910.

Date. Hydrographer. Width. feﬁ%ﬁyﬁf h(e}ig ‘%_ clg;‘sge.
Sq. ft. Feet. | Sec.t

24| ‘772" 1,560

643 9.00 3,040

713 0.30| 3600

285 6. 62 669

205 6.00 305

154 5. 54 151

5.58 131
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Daily gage height, in feet, of Stanislaus River at Knights Ferry, Cal., for 1910.
[E. J. Coop, observer.]

&

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
8.05| 8.4 9.2 9.45 [ 9.5 6.55 | 5.8 5.4 5.45 5.; 5.7
7.9 8.45| 9.35| 9.2 9.35 | 6.6 5.9 5.4 5.45 | 5. 5.7
7.7 8.7 9.3 9.15 [ 8.9 6.45 | 5.9 5.4 5.5 5.7 5.7
7.65| 885| 9.351 9.05| 87 6.45| 58 5.4 5.5 5.65 | 5.95
7.6 8.8 9.6 8751 815| 6.4 59 5.6 5.5 5.7 6.35
7.55| 88 9.5 8.7 8.05| 6.35| 5.5 5.4 5.5 5.55 | 6.1
7.7 8.8 9.6 8.55 | 7.85| 6.3 545 | 5.4 5.5 5.55 | 6.0
7.65 | 8.85 10.0 9.8 7.75 1 6.1 5.5 5.4 5.5 6.0 6.0
7.7 9.05110.3 |10.2 | 7.8 6.9 5.5 5.4 5.45| 5.9 6.35
7.8 9.1 110.2 | 10.3 7.8 6.1 5.4 5.4 5.5 5.6 6.15
7.55 1 9.15|10.3 | 10.1 7.85| 6.2 5.45 | 5.4 5.5 5.6 6.6
7.5 9.3 9.7 9.6 7.9 6.35| 5.6 5.4 5.7 5.75 ] 6.9
7.6 9.3 9.65 | 9.7 7.8 6.25 | 5.8 5.5 5.9 5.7 6.5
7.7 9.35110.05| 9.6 7.65| 6.05| 5.7 5.4 5.8 | 5.75| 6.3
7.7 9.15 1 10.05 | 9.75 | 7.4 6.05| 5.6 5.4 5.8 5.75 | 6.2
7.7 8.8 |10.3 9.55] 7.15| 6.1 5.5 5.45 | 5.8 5.75 | 6.15
7.7 8.8 [10.75}| 9.2 7.2 6.0 5.55 | 6.1 5.7 5.8 6.0
7.55| 9.4 110.85] 9.05| 7.1 6.05 1....... 6.05 )| 5.7 5.7 5 95
7.7 (11.05 | 10.95} 9.1 7.0 6.1 {....... 5.8 | 5.7 5.65 | 5.85
7.85 | 11.6 | 11.1 9.05 | 7.3 6.35 |...-... 5.65 | 5.65| 5.6 5.8
7.7 |1L0 [ 10.65 | 9.0 7.2 6.3 5.45| 5.65 | 5.7 5.7 5. 8!
7.6 | 10.4 | 10.5 9.1 6.95| 6.1 5.45| 5.6 5.7 5.65| 5.8
7.85110.95 | 10.7 9.5 6.85| 6.0 5.4 5.5 5.7 5.65| 5.8
7.7 9.95 | 10.8 9.6 6.8 6.0 5.4 5.5 5.6 5.8 5.8
7.8 9.55 | 10.8 9.6 6.75 | 5.9 5.4 5.5 5.6 5.75 5.75
7.8 9.3 | 10.8 9.2 6.6 5.7 5.45| 5.5 5.65 | 5.8 5.7
7.8 | 9.1 [11.0 9.1 6.7 5.8 5.4 5.5 565 | 5.9 5.8
7.9 9.1 | 1.45| 9.5 6.8 5.8 5.4 5.5 5.6 5.8 5.75

. 8.95 | 10.5 9.55 [ 6.7 5.8 5.4 5.65 | 5.65| 5.7 5.7
8.9 9.9 9.4 6.6 5.8 5.45| 5.5 5.5 5.7 5.7
9.0 |....... 9.4 |....... 5.6 5.4 ..., 5.5 |eee.... 5.8
second-feet, of Stanislaus River at Knights Ferry, Cal., for 1910.
Day. Jan. | Feb. | Mar. | Apr. ["May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

598 | 219 105 117 185 185
631 258 105 117 185 185
536 258 105 129 185 185
536 219 105 129 170 280
506 258 156 129 185 478

Nore.—Daily discharge determined from a well defined rating curve. Discharge Aug. 18 to 20 estimated.
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Monthly discharge of Stanislaus River at Knights Ferry, Cal., for 1910.

Discharge in second-feet.
N Run-oft
Month. (totalin ;.la%e}?"

Maximum, | Minimum. | Mean. acre-feet).
January 6,370 1,380 2,170 133,000 | A
February 1,910 1,380 1,560 86,600 | A
March .. 8,000 2,340 3,740 230,000 | B
April. 7,630 3, 5,150 306,000 | B
ay. 5,170 2,540 3,690 227,000 | B
JUNe. . e 3,840 631 1,480 88,100 | A
July. ..ol e aias 631 156 368 22,600 | A
AUZUSE . o e eaas 258 105 146 8,080 | A
September............ P e 349 105 142 8,450 | A
October. ... 258 117 162 9,960 | A
November.. 301 142 193 11,500 | A
December. . . 844 185 313 19,200 | A

L R 8,000 105 1,590 | 1,150,000

STANISLAUS WATER CO0.’S CANAL NEAR EKNIGHTS FERRY, CAL.

This canal diverts water from the right bank of Stanislaus River
at a point about 3 miles above Knights Ferry. At some distance
below the intake the Schell ditch diverts a small quantity of water
from the main canal for irrigation. The flow in the ditch, as deter-
mined by measurement in 1909, is about 6 second-feet and is assumed
to be constant. About half a mile above Knights Ferry is another
diversion from the main canal through a pressure pipe to the power
house on the bank of the river, and the water thus diverted is used
for power and then returned to the river about 1,000 feet above
the gaging station.

The gaging station, which is on the main canal below all diver-
sions, is on the Oakdale road about one-half mile from Knights
Ferry and about 200 feet below the point where the canal passes
under the flume of Schell ditch, in the NW. % sec. 29, T. 1 S., R.
12 E.,, M. D. B. and M. Tt was established June 11, 1904.

The gage is a vertical staff on the left bank at a private bridge
across the canal about 20 feet below the foot bridge from which dis-
charge measurements are made.

The rating curve for 1910 is well defined and the record is excel-
lent. : ‘

Discharge measurements of Stanislaus Water Co.’s canal at Knights Ferry, Cal., in 1910.

s Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height. | charge.
Feet. 8q./t Feet, | Secft
Feb., 3 9 17 2.60 49
Mar, 31 9 14 2.40 40
May 17 9.6 22 3.12 8
June 27 | 9.2 20 2.92 63
July 16 9.4 18 2.78 54
Aug. 27 d 9.1 12| 202 25
Nov. 1| W.V. Hardy.... 9 15 2.30 37
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Daily gage height, in feet, of Stanislaus Water Co.’s canal at Knights Ferry, Cal., for 1910.
[Otto Dolling, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. [ Deec.
2.6 2,65 2.35| 3.3 3.0 3.2 0.7 2.45| 2.4561 2.0 2.5
2.6 2.75 ) 2.35| 3.3 3.4 75 N PO 2.55 1 2.55 2.45| 2.0
2.55 | 2.65| 2.6 3.46| 3.256| 3.1 |....... 2.55| 2.5 2.5 2.4
2.55| 2.6 2.45 | 3.55| 3.2 2.85 65| 2.6 2.65| 2.55| 2.6
2.6 2.7 1.9 3.4 3.1 2,851 2.5 2.5 2.6 2.6 2.45
2.6 145 2.1 3.5 3.15] 3.06| 2.8 2.5 2,55 2.6 2.35
2.55| 3.3 1.9 3.45| 3.25| 3.0 2.8 2.7 2.5 2.6 2.0
2.5 3.3 1.8 3.25| 3.4 3.1 2,65 2.556 1 2.551....... 1.85
2.5 2.95| 1.9 3.15| 3.35| 2.9 2.5 2.5 2.65 .7 1.4
2,55} 3.15| 2.5 3.15) 3.25| 3.15| 2.55| 2.95) 2.6 2.5 2.35
2551 3.15| 2.5 3.2 3.25| 3.0 2,55 | 2.8 | 2.55| 2.55| 2.45
2.65| 3.15| 2.45| 3.1 3.5 3.0 2.5 2.7 1.95| 2.55| 1.9
2.7 145 2.45| 3.05| 3.35| 295, 2.5 2.5 2.5 2.65| 2.45
2.65| 2.8 2.45| 3.1 3.45| 2.85| 2.8 | 2.4 2.55 | 2.55} L.8
2.7 2.2 2.5 3.4 3.25| 3.05| 2.65| 2.7 2.5 2.5 2.35
2.6 2.5 2.8 3.35| 3.3 3.05| 2.65| 2.8 2.6 2.5 2.4
2,65 | 2.5 2.8 3.4 3.3 2.8 2.65( 2.8 2.6 2.55 | 2.5
2.65| 2.251 2.8 3.456¢% 3.25| 3.0 2.7 2.7 2.55| 2.6 2.55
2.7 2.35| 2.9 2.95| 3.5 2,95 2.05| 2.8 2.5 2.5 2.65
2.7 3.15| 2.95| 3.4 3.45| 3.1 2.55 | 2.6 2.45| 2.65| 2.5
2.7 2.4 3.2 3.4 3.5 2.6 2.8 2.8 2.5 2.6 2.5
2.6 1.8 | 3.1 3.36| 3.85| 2.7 2.6 2.7 1.95) 2.55| 2.4
2.7 2.5 3.3 3.35| 3.4 2.9 2.6 2.65| 2.5 2.5 2.4
2.6 2.4 3.55| 3.4 7 3.45| 2.55| 2.6 2.65| 2.5 2.5 2.5
2.65] 2.45| 3.5 2.9 3.4 2.65| 2.5 2,65 | 2.5 2.5 2.7
2,65 1.9 3.2 3.35 | 3.251 2.95| 2551 2.6 2.5 2.5 2.45
2.7 2,45 2.75| 3.45| 3.06| 2.7 2.6 2.6 2.55| 2.65| 2.35
2.65| 2.35| 3.4 3.25| 2.4 3.1 2.65] 2.5 2.5 2.55| 2.45

2.35| 3.2 2.5 3.25 | 2.75| 2.65| 2.6 2.6 2,65 | 2.45
2.45| 3.35) 3.45| 3.2 2.6 2.6 2.55 | 2.651 2.5 2,45
P AT 3.4 |....... 2,75 2.5 |....... 2.55 |.aan.s 2.45

NotE.—Water was out of canal during part of day January 22, August 1 and 4, and wholly out August

2and 3.
Daily discharge, in second-feet, of Stanislaus Water Co.’s canal at Knights Ferry, Cal.,
for 1910.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
47 50 37 89 69 82 0 41 41 23 43
60 54 37 89 97 75 0 45 45 41 23
47 50 47 101 86 75 0 45 43 43 39
45 47 41 109 82 60 0 47 50 45 47
47 52 20 97 75 60 43 43 47 47 41
45 10 27 105 78 72 57 43 45 47 37
43 89 20 101 86 69 57 52 43 47 23
47 89 17 86 97 75 50 45 45 0 18
47 66 20 78 93 63 43 43 50 0 9
45 78 43 78 93 78 45 66 47 43 37
45 78 43 82 86 69 45 60 45 45 41
45 78 41 75 105 69 43 52 22 45 20
43 10 41 72 93 66 43 43 43 50 41
45 57 41 75 101 60 60 39 45 45 17.
45 31 43 97 86 72 50 52 43 43 37
47 43 57 93 89 2 50 57 47 43 39
45 43 57 97 89 60 50 57 47 45 43
45 33 57 101 86 69 52 52 45 47 45
43 37 63 66 105 66 25 57 43 43 50
43 78 66 97 101 75 45 47 41 50 43
43 39 82 97 105 47 57 57 43 47 43

0 18 75 93 109 52 47 52 22 45 39
47 43 89 93 97 63 47 50 43 43 39
45 39 109 97 101 45 47 50 43 43 43
47 41 105 63 97 50 43 50 43 43 52
45 20 82 93 86 66 45 47 43 43 41
47 41 54 101 72 52 47 47 45 50 37
47 37 97 85 39 75 50 43 43 45 41
47 37 82 43 86 54 50 47 47 45 41
52 41 93 101 82 47 47 45 50 43 41
43 37 ... 97 ... 54 43 )..eann 451 ..., 41

NoTE.—Daily discharge determined from a well defined rating curve.
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Monthly discharge of Stanislaus Water Co.’s canal at Knights Ferry, Cal., for 1910.

Discharge in second-feet.
R Run-off Accu-
Month. (total in Tacy.

Maximum. | Minimum, | Mean, | 2cre-feet).
JaNUATY .« oo e e 60 0 4.6 2,740 | A.
February. .. ..o 52 43 48.4 2,690 { A.
March............... ... 89 10 47.3 2,910 | A.
109 17 54.8 3,260 | A.
109 43 88.7 5,450 | A.
109 39 89.0 75,300 | A.
82 45 64.3 3,950 | A.
60 0 41.6 2,560 | A.
66 39 49.1 2,920 { A.
50 22 43.4 2,670 | A.
50 0 41.3 2,460 | A.
52 9 37.1 2,280 | A.

109 0 54.1 39,200

Daily discharge, in second-feet, of Stanislaus River, Stanislaus Water Co.’s sanal, and
Schell ditch at Knights Ferry, Cal., for 1910.

June. | July. | Aug. | Sept.

I
Day. Jan. | Feb. | Mar. | Apr. | May.
Lo 6,420 | 1,960 | 2,400 | 3,440 | 3,860
2 s 3,910 | 1,790 | 2,460 | 3,660 | 3,500
3,500 | 3,440
3,670 | 3,300
,020 | 2,900
870 | 2,840
020 | 2,650
660 | 4,400
200 | 5,070
040 | 5,250
220 | 4,900
200 | 4,070
120 | 4,230
770 | 4,070
770 | 4,330
230 | 4,020
120 | 3,500
320 | 3,300
550 | 3,330
880 | 3,290
,940 | 3,220
,630 | 3,360
040 | 3,940
280 | 4,090
270 | 4,060
250 | 3,500
650 | 3,370
730 | 3,930
640 | 3,970
570 | 3,800
...... 3,790

....... 216 154 |.......

180 195 392

180 |....-.. 266

Nore.—Daily discharge is the sum of the discharge at the river station, the canal station, and Schell
ditch. Flow in Schell ditch assumed to be constant and equal to 6 second-feet, as indicated foy measure-

ments made in 1909.



SAN FRANCISCO BAY DRAINAGE BASINS. 107

Monthly discharge of Stanislaus River, Water Co.’s canal, and Schell ditch at Knights
Ferry, Cal., for 1910.,

[Drainage area, 935 square miles.]

Discharge in second-feet. Run-off.
Month. . Per .De%l)th in Total i
. - inches on otal in
Maximum, | Minimum. | Mean. 8 gntﬁﬁge drainage | acrefeet.
g ared.

Januvary...................... L. 6,420 1,430 2,280 2.4 2.81 140, 000
February. 1,960 1,430 1,610 1.72 1.79 89,400
March. ... 8,080 2,400 3,800 4.06 4.68 234,000
April. 7,730 3,440 5,210 5.57 6.21 310, 000
May 5,250 2,650 3,780 4.04 4.66 232,000
June. 3,920 719 1,570 1.68 1.87 93,400
July.. 712 216 438 . 468 .54 26, 900
August.. 307 154 194 . 207 .24 11,900
September. . e - 412 150 197 211 .24 11,700
October.................. . 307 164 211 .226 .26 13,000
November............... .. 314 195 241 . 258 .29 14, 300
December. ... .......ocooooioio. 870 214 356 381 .44 21,900
The year.................... 8,080 150 1,660 1.78 24.03 | 1,200,000

NoTE.—These estimates include the flow in the river, the Stanislaus Water Co.’s canal, and the Schell
ditch, but do not include diversions above the station into the Tuolumne basin.

ROSE CREEK NEAR JUPITER, CAL.

This station, which is located just above the bridge at the trail
crossing, about 2 miles northwest of Jupiter, in the SE. 4 sec. 17,
T. 3 N, R. 15 E.,, M. D. B. and M., was established September 8,
1910. '

Eagle Creek enters 1% miles above and Knight Creek 21 miles
below the station. The area drained by Rose Creek is rough and is
covered chiefly with brush with some merchantable timber.

The gage is a vertical staff fastened to a tree on the right bank,
100 feet above the bridge.

Discharge measureménts are made by wading near the gage.

The channel is composed of gravel and small bowlders and the
current is swift. At low and medium stages the stream is confined
to one channel. At extreme high water the left bank is overflowed
and a second channel is formed.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910. .

Discharge measurements of Roée Creek near* Jupiter, Cal., in 1910.

. Area of | Gage Dis-

Date. Hydrographer, Width., section. |height. | charge.
Feet. | Sec.t.
Sept. 8 0.02 a(.03
Oct. 25 .35 1.2
Dee. 10 .58 3.9

o Estimated.
NoTE.—Measurements made by wading.
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Daily gage height, in feet, of Rose Creek near Jupiter, Cal., for 1910.

[Oliver P. Brownlow, observer.}

Day. Oct. | Nov,| Deec. Day. Oct. | Nov.| Dec. Day. Oct. [ Nov.| Dec.

ENIGHT CREEK NEAR JUPITER, CAL.

This station, which is located at the trail crossing, 5 miles west of
Jupiter, in the SE. 1 sec. 8, T. 3 N., R. 15 E., Mount Diablo Base and
Meridian, was established September 9, 1910.

Knight Creek joins Rose Creek about 2 miles below the gage.
Above the station a small amount of water is diverted for irrigation.

The gage is a vertical staff fastened to a large alder on the right
bank, 10 feet above the trail crossing.

Discharge measurements are made by wading near the gage.

The bed of the stream is composed of gravel and sand and is smooth
at the gaging section. There is one channel at all stages.

This station is maintained in cooperation with the United States
Forest Service. .

No estimates of daily or monthly discharge have been prepared for

1910.
Discharge measurements of Knight Creek near Jupiter, Cal., in 1910.

Date. Hydrographer. Width. s%zil?(‘)gf; hg’iz-%%. clgi'sg-e.
"Fect. | Sq.feet. | Feet. | Secr,
Sept. 9| JLE. Stewart....... o i 0.20 20.05
Dec. 100] H. J. TompPKinS. .. oottt it aieiaaiaas 2 1.3 .52 .6
a Lstimated. b Made by wading.

Daily gage height, in feet, of Knight Creek near Juﬁiter, Cal., for 1910.

[H. C. Summers, observer.)

Day. Sept. | Oet. | Nov. | Dec. Day. Sept. | Oct. | Nov. | Deec.
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SOUTH FORK OF STANISLAUS RIVER NEAR COLUMBIA, CAL.

This station, which is located at the highway bridge at Italian Bar,
in the SE. } sec. 33, T. 3 N., R. 15 E., M. D. B. and M., about 5 miles
northeast of Columbia, was established September 6, 1910.

Deer Creek enters about 4% miles above and Fivemile Creek 1}
miles below the gage. About 11 miles above the station water is
diverted for domestic use at Sonora and Tuolumne. The low-water
flow at the station is controlled by storage.

The gage is a vertical staff fastened to the middle pier of the bridge.

Discharge measurements at low and medium stages are made by
wading about 200 feet below the gage. At high stages fair measure-
ments can be made from the bridge.

The banks are high and wocded and not subject to overflow. The
channel is composed of gravel, bed rock, and bowlders and appears
permanent.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of South Fork of Stanislaus River near Columbia, Cal., in 1910,

. Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | hei g%lt. charge.
Feet. Sg. 1t Feet. | Sect.
Sept. 10 | Stewart and TompKkins. ... ....ocooiirriiioiiiaiiaieaeas 9 6.0 0.32 2.4
Oct. 24| H.J. Tompkins...... .- 5.5 8.2 .55 5.2
Dec. 91..... L6 .| 10 9.3 .71 6.9
11 )..... do......... .| 20 - 34 1.00 21

Note.—Measurements made by wading.

Daily gage height, in feet, of South Fork of Stanislaus River near Columbia, Cal., for 1910.

[Oliver P. Brownlow, observer.]

Day. Oct. |Nov. | Dec. Day. Oct, | Nov.| Dec. Day. Oct. | Nov. | Dec."
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CALAVERAS RIVER BASIN.

CALAVERAS RIVER AT JENNY LIND, CAL.

Calaveras River drains an area on the western slope of the Sierra,
north of the Stanislaus basin and south of the Mokelumne basin.
The total area of this basin above the border of San Joaquin Valley
is about 500 square miles.

Calaveras River is formed by the confluence of its North and South
forks near San Andreas, and flows southwestward to its junction with
the lower San Joaquin, a few miles west of Stockton. Its total length
is about 80 miles, of which 35 miles are in the valley and 45 miles in
the mountains.

The basin is almost wholly a foothill region. The hills are low,
and here and there they are separated by small, irregular valleys.
The highest point in the basin is 6,000 feet in altitude, but only a very
- small part exceeds 4,000 feet.

The gaging station, which is located at the wagon bridge on the
Milton road, about one-fourth mile from Jenny Lind post office, in
the SE. 1 sec. 22, T. 3 N., R. 10 E., M. D. B. and M., was established
December 1,1906, by the United States Weather Bureau, and has been
rated by the Geological Survey. Therecords areof greatestimmediate
value in devising protective measures against the flooding of the city
of Stockton during the winter.

The station is well up in the foothills, and there are a few small
intermittent tributaries below. Cosgrove, Slate, and Bear creeks
enter about 5 miles above the station. North and South forks unite
about 15 miles above.

No water is diverted immediately above the station. The acquired
water rights are for mining and power operations.

The gage, the datum of which has not been changed since the sta-
tion was established, is a vertical stafl in two sections on the right
bank.

Discharge measurements are made from the bridge near the gage.

The conditions for obtaining accurate dlscharge data are not very
good. At low stages the stream at the station is about 100 feet wide
and 2 feet deep, and the current is very sluggish. A considerable
change in flow makes very little difference in the gage height, so that
more or less error arises from the fact that the gage record is only to
tenths of feet. At low stages measurements can be made at other
sections by wading, thus e}iminating inaccuracies from that source.
At flood stages the current is very swift and the channel, which is
composed of gravel and cobblestones, shifts slightly.

The 1910 rating curve is well defined and the record is fairly
satisfactory.
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The United States Weather Bureau furnished the gage height
record for the periods January 1 to March 11 and November 1 to
December 31.

Discharge measurements of Calaveras River at Jenny Lind, Cal., in 1910.

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

Feet. Sq. ft. Feet. | Sec.-ft.
519

Jan. 20 130 | 368 1.31

Mar. 12 130 306 80| 238
29 130 394 1.30 | 493

May 21 7| 234 07| 67

Jure 25a{. . 71 80 | ~—.21| 2

July 150 2 8.2 | — .47 5.8

e Measurement made by wading. -

Daily gage height, in feet, of Calaveras River at Jenny Lind, Cal., for 1910.

[Paul F. Sinclair, observer.]

Day. Jan. Feb. | Mar. | Apr. [ May. | Junc. July.‘ Aug. | Sept. i Oct. | Nov. | Dec.
| 4.2 L0 0.7 L05| 0.45| 0.0 —0.2 0.0
2 2.2 .9 7 1.0 B S PO — .2 .0
F I, 2.0 .8 7 .95 . - .2 .0
L 1.5 .8 .7 .9 - .2 .1
[ S 1.1 .8 .7 .9 — .2 .1
B 7 .8 7 .85 - .2 .1
S .6 1.0 .6 .85 — .2 .1
- .6 1.0 .6 .8 — .15 .1
L .6 1.0 .6 75 — .15 .0
(1 .6 1.1 .5 .75 — .1 .0
.6 1.0 .5 .8 — .1 .0
.5 .9 .8 .75 — .05 .4
.5 .8 .75 .7 — .05 .2
.9 .8 .8 .65 — .05 .1
1§ .8 .8 .6 .0 .0

3.3 .8 .8 .6 — .05
1.6 .8 .75 .55 — .05 .0
1.6 .8 .8 .55 .0 .0
1.6 .8 .9 .55 .0 .0
1.5 .8 L25 .5 .05 .0
1.3 8] 2.5 .5 .05 .0
1.3 8] 3.6 .5 05 .0
1.3 9| 4.4 .45 .0 .0
3.2 91 2.5 4 .0 0
2.0 9 2.0 .35 .05 .0
2.2 T L7 .35 d = .23 — .2 .0
1.8 7 L3 .35 .05 [— .22 — .15 .0
1.7 71 1.2 .5 .05 |— .25 |— 15 .0
13 1.1 .5 W05 [— .27 |— .0 .0
1.0 . 1.1 .45 .05 |— .28 |— .0 .0
.9 1.05 ... [V 2 PR — .6 |l .0

NoTte.—The record for the periods Jan. 1 to Mar. 11, and Nov. 1to £ec. 31, were furnished by the United
States Weather Bureau. The observer was absent June 1 to 24, No record was kept for the periods Aug.
1 to Sept. 30, and during most of the month of October. Probably no flow during most of the months of
August and September.
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Daily discharge, in second-feet, of Calaveras River at Jenny Lind, Cal., for 1910.

Date. Jan.

Feb. | Mar. | Apr. | May. | June. | July. | Aug.

Sept.

Oct. | Nov.

330 214 355 146 51
284 214 330 134 50
246 214 307 134 49
246 214 284 122 48
246 214 284 122 46

246 214 265 122 45
33 185 265 110 44
330 185 246 110 43
330 185 230 110 42
380 159 230 98 40

330 159 246 98 39
284 246 230 110 38
246 230 214 98 37
246 246 200 98 36
246 246 185 87 34

246 246 185 87 33
246 230 172 87 32
246 246 172 87 31
246 284 172 78 30
246 462 159 78 28

159 78 27

Note.—Daily discharge determined from a rating curve fairly well defined. Discharge estimated June

2 to 24 and July 6 to 13. ~ Channel probably dry during the greater part of August and September. There
was probably little change in conditions of fiow during October.
Monthly discharge of Calaveras River at Jenny Lind, Cal., for 1910,
[Drainage area, 395 square miles.] .
Discharge in second-feet. Run-off.
s Aceu-
Month. ) . Per | D om | Totalin |™Y-
. Maximum.| Minimum. | Mean. sgltﬁ}‘re drainage «| acre-feet.
. e area.
\
795 2.01 2.32 48,900 | A.
269 .681 .7 14,900 | A.
642 1.63 1.88 39,500 | A.
205 .519 .58 12,200 | A.
91.8 .232 .27 5.640 | B.
33.9 . 086 .10 2,020 | C.
9.0 .023 .03 555 | C.
.4 . 0010 .001 251 D.
.0 . 0000 .000 0
23.0 .058 .07 1,410 | D.
44.8 .113 .13 2,670 | B.
58.1 . 147 .17 3,570 { B
182 .461 6. 26 131,000

Nore.—Monthly means for August and October estimated from general knowledge of the river during

these months. The estimate of zero flow for the month of September is approximate.
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MOKELUMNE RIVER BASIN.

GENERAL FEATURES.

The Mokelumne River basin lies on the western slope of the Sierra,
north of the Calaveras and Stanislaus River basins, and south of
American River basin. Strictly speaking the area drained by Cosum-
nes River, and several other small tributaries which enter many
miles west of the valley border, should be considered as a part of the
Mokelumne basin, but this area contributes nothing to the flow of
Mokelumne River above the lower Sacramento and San Joaquin
delta region. The total area of the basin above the valley rim,
exclusive of that drained by the Cosumnes, is about 640 square miles.

The Mokelumne rises in glacial lakelets in Alpine County at an
altitude of nearly 10,000 feet above sea level, and flows southwest-
ward to its junction with the lower San Joaquin, about 25 miles
northwest of Stockton. It has a total length of about 140 miles, of
which approximately 90 miles are in the mountains. For the greater
part of its course it forms a boundary between Amador County on
the north and Calaveras County on the south. The prineipal
branchés are North, Middle, and South forks, which unite about
5 miles above Electra and nearly 40 miles above the rim of the
valley. Bear River is tributary to North Fork from the north.

MOKELUMNE RIVER NEAR CLEMENTS, CAL.

This station, which is located at the highway bridge about 1 mile
north of Clements, in the NW. % sec. 15, T. 4 N,, R. 8 E., M. D. B.
and M., was established October 28, 1904. :

No important tributaries enter for many miles above or below the
station. The three forks unite about 30 miles above Clements, and
Cosumnes River enters from the north about 30 miles below Clements.

Several ditches take water for use in mining and in power develop-
ment in the Mokelumne basin, but most of the water is returned to
the river. No water is diverted immediately above the station,
except for local irrigation on the bottom lands adjacent to the river.
In the upper part of the basin some water is probably diverted into
contiguous basins. The acquired water rights on the lower part of
the stream probably take the larger part, if not all, of the minimum
flow.

The low-water section of the gage is an inclined staff, the upper
portion is painted on the pier near the right end of the bridge. No
change has ever been made in the gage datum.

Discharge measurements are made from the bridge.

40183°—wsp 291—12——8
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The channel, which is composed of sand and gravel, is subject to

The 1910 rating curve is well

slight changes during high water.
defined and the record is good.

Discharge measurements of Mokelumne River near Clements, Cal., in 1910.
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Daily gage height, in feet, of Mokelumne River near Clements

[Reba Gaskill, observer.]
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Daily discharge, in second-feet, of Mokelumne River near Clements, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1, 2,020 | 2,460 | 3,000 | 273| 84| 78| 62| 130| 181
L. 1,980 | 2,420 | 2,050 | 244 | 84| 50| 62| 149 217
1, 1,980 | 2,100 [ 2,500 | 230 | 69| 62| 62| 130| 321
1, 2,020 | 2,500 | 2.460 | 217| 62| 56| 102| 11| 610
1, 1,940 | 2,420 | 1,660 | 181 | 69| 62| 84| 139| 475
1,860 | 2,100 | 3,080 | 1,240 | 230 76| 45| 69| 149| 454
1,780 | 2,300 | 3,310 | 1,130 | 204| 56| 56| 84| 139] .433
1,780 | 2,460 | 3,850 | 1,130 | 170 50| 62 84| 120| 433
1,820 ) 3,130 [ 4,900 | 1,040 | 181 | 32 45| 93| 1i1| 375
1,900 | 3,130 | 4,450 | 1,130 | 181| 32| 56 02| 111| 375
2,020 13,000 | 4,400 950 | 170| 25| 50| 621 139| 685
2,180 | 2,380 | 4,200 | 1,040 | 230| 40| 50| 130 149| 710
2,100 | 2,300 | 3,850 | 950 | 181 | 45| 45) 139| 217| 498
2,180 | 2,540 | 4,300| &90| 170| 50( 50| 120| 170! 375
1, 2,770 | 4,150 | 830| 59| 76| 69| 11| 192] 520
1,700 | 3,040 [ 3,000 770| 149| 120{ 102 102 181| 498
1,700 [ 3,700 | 2,860 | 710 | 149 | 84| 130| 93| 149| 414
2,140 | 4,150 | 2,720 | 660 | 139| 50| 181 93| 81| 356
4,450 | 4,350 | 2,820 | 610 159 | 62| 120 102 170| 288
6,110 | 4,650 | 2,860 | 565 | 181 | 69| 130| 120§ 181| 27
4,550 | 3,700 | 2,050 | 520! 1591 56| 130] 120 170( 181
3,800 | 3,500 | 3,180 | 475 | 273} 62| 93] 11| 192| 304
4,100 (3,310 433| 139 93| 76| 19| 217| 394
4500 (3,800 | 304 | 159| 62| 62| 130| 284 258

4,600 | 2,860 | 356 | 139| 93| 50| 11| 27| 381

4,750 | 2,950 | 338 | 139 76| 62| 130 192| 217
4900|2820 338 | 120 76| 56| 120| 244| 192

4,250 | 2,680 | 375 | 139| 56| 76) 130] 217| 170
3,800 (2,220 321 | ‘84| 69| 69( 139| 204 192
3,220 [ 2,540 | 321 | 84| 62| "56| 9| 192} 217
....... 2,900 [.......| 102| 56|......| mM9|.....| 288

NoTE.—Daily discharge determined from a rating curve well defined between 60 and 3,500 second-feet.
Daily discharge June 15 to 24 estimated.

Monthly discharge of Mokelumne River near Clements, Cal., for 1910.

[Drainage area, 642 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin | ﬁ:cc‘y"
: s inches on 'otal in .
Maximum. | Minimum,. | Mean sg;;laere drainage | acre-feet.
. area.
LEVITIED o 3,600 830 | 1,340 2.09 2.41 82,400 | A.
February................... 1,160 800 947 1.48 1.54 52,600 { A.
March.... ... 6,110 1,480 | 3,390 3.72 4.29 147,000 | B.
N | S, 4,900 1,940 | 3,240 5.05 5.63 193,000 | B.
May. oot 4,900 2,100 | 3,180 4.95 5.71 196,000 | B,
June.................. 3,000 321 | 1,000 1.56 1.74 ,500 | A.
Jaly...oooviiiiit 273 84 172 .268 .31 10,600 | B.
Augast..o.............. 120 25 64.4 .100 .12 3,960 | B.
September.................. 181 45 74.2 .116 .13 4,420 | B.
October.................... 149 62 107 .167 19 6,580 | B.
November.................. 244 111 170 . 265 .30 10,100 | B.
December.......ccoeaeunnn. 710 170 356 .555 .64 21,900 | A.
Theyear............. 6,110 25| 1,090 1.70 23.01 788,000

NoTE.—Dischasge per square mile and run-off in inches are subject to error as some water is probably
diverted in the upper part of the basin to contiguous basins.
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COSUMNES RIVER AT MICHIGAN BAR, CAL.

Cosumnes River rises on the western siope of the Sierra at an
altitude of 7,700 feet, and flows southwestward to its junction with
the Mokelumne, about 6 miles east of Walnut Grove. Its total
length is about 90 miles. The main stream is formed by the con-
fluence of its three forks, about 45 miles above its mouth and 20 miles
above the valley border.

The gaging station, which is located at the Michigan Bar bridge,
about 8 miles southwest of Latrobe and not far from the Michigan
Bar post office, in the NW. 1 SE. 1 sec. 36, T. 8 N,, R. 8 E., M. D.
B. and M., was established October 29, 1907.

No tributaries enter below the station. Big Canyon Creek joins
the main stream from the north about 6 miles above Michigan Bar,
and the junction of the three forks is about 14 miles above.

Some water is diverted from the south side of the stream above
the station and used for hydraulic mining near Michigan Bar. It is
probable that all acquired water rights are for mining operations.
Some water is also diverted from North Fork basin to the South
Fork of American River.

The gage, the datum of which has not been changed since the
station was established, is a vertical staff on the middle pier of the
bridge.

Discharge measurements are made from the bridge.

The river bed is composed of sand and gravel and is subject to
slight changes. At low stages the current is sluggish at the bridge.
Very satisfactory measurements may be made at medium and high
stages. No measurements have been made on the divetsion ditch.
The drainage area above the station is 524 square miles.

Discharge measurements of Cosumnes River at Mickigan Bar, Cal., in 1910.

s Area of | Gage | Dis-

Date. Hydrographer. Width. | “section. | height. | charge.
Sq. ft. Feet. | Sec.-ft.

Jan. 18 727 | 4.66| 1,220
Mar, 11 738 | 4.82| 1,410
25 9731 5.64| 2,82
May 24 466 | 3.65 270
Tuly 20 25| 2.9 45
134 18] 2.7 26
Aug. 64 10] 2.53 10
Oct. 260 6] 2.68 18

@ Measurement made by wading.
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Daily gage height, in feet, of Cosumnes River at Michigan Bar, Cal., for 1910.

{C. B. Ruman, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.1 4.5 4.7 4.8 4.3 3.4 2.9 2.5 2.3 2.5 2.7 2.95
5.1 4.5 4.7 4.8 4.2 3.4 29 2.5 2.3 2.5 2.7 2.9
475 4.4 4.8 4.8 4.2 3.4 2.8 2.5 2.3 2.5 2.7 3.0
4.55 | 4.4 4.8 4.751 4.2 3.35| 2.85| 2.5 2.3 2.5 2.7 3.75
4.4 4.3 4.9 4.7 4.1 3.3 2.85| 2.5 2.3 2.5 2.7 3.5
4.4 4.2 4.85 1 4.7 4.1 3.3 2.851 2.5 2.35] 2.5 2.7 3.3
4.3 4.6 4.8 4.7 4.0 3.3 2.8 2.5 2.3 2.5 2.7 3.2
4.2 4.55| 4.8 4.7 4.0 3.3 2.8 2.5 2.3 2.5 2.7 3.2
4.251 4.45( 4.8 4.7 4.05| 3.25| 2.8 2.4 2.3 2.5 2.7 3.2
4.2 4.4 4.8 4.7 4.05| 3.2 2.75] 2.4 2.3 2.55| 2.8 3.2
4.1 4.3 4.8 4.9 4.0 3.2 2.7 2.4 2.3 2.6 2.8 3.65
4.1 4.3 4.8 4.751 4.0 3.2 2.7 2.4 2.4 2.75| 2.8 3.8
4.0 4.3 4.8 4.7 4.0 3.2 2.7 2.4 2.4 3.0 3.15| 3.5
4.7 4351 4.8 4.65| 4.0 3.15| 2.7 2.4 2.4 2.9 3.05| 3.4
5.351 4.3 4.7 4.6 3.9 3.15| 2.7 2.4 2.4 2.8 2.9 3.3
5.5 4.3 4.7 4.6 3.85) 3.2 2.7 2.4 2.5 2.7 2.9 3.2
5.0 4.25] 4.6 4.6 3.8 3.1 2.7 2.4 2.8 2.7 2.9 3.2
4.6 4.2 4.7 4.65| 3.8 3.1 2.6 2.4 2.9 2.7 2.9 3.1
4.45 1 5.4 5.1 4.65| 3.7 3.1 2.6 2.4 2.8 2.7 2.9 3.1
4.35| 4.8 6.9 4.65 | 3.7 3.1 2.6 2.4 2.7 2.7 3.0 3.05
4.3 4.6 7.2 4.55 | 3.7 3.05| 2.5 2.4 2.65 | 2.7 2.9 3.0
4.4 4.65] 6.65) 4.5 3.7 3.0 2.5 2.4 2.6 2.7 2.9 3.0
4.5 4.7 6.95| 4.5 3.7 3.0 2.5 2.4 2.6 2.7 2.9 3.0
6.0 4.6 595 4.4 3.65| 3.0 2.5 2.4 2.65 | 2.7 2.9 3.0
5.251 5.06( 5.7 4.4 3.6 3.0 2.5 2.4 2.6 2.7 3.0 3.0

.95 | 4.8 5.4 4.4 3.6 3.0 2.5 2.4 2.55 | 2.7 3.35| 3.0
L75 | 4.7 5.15| 4.4 3.55 | 3.0 2.5 2.4 2.55 1 2.7 3.2 3.0
.65 | 4.7 5.05 | 4.4 3.5 2.9 2.5 2.4 2.5 2,65 3.0 3.0

S P 4.95) 4.45| 3.5 2.9 2.5 2.4 2.5 2.65| 3.0 2.95

N T P, 4.8 4.3 3.5 2.9 . 2.5 2.35| 2.5 2.7 3.0 2.95
4.45 | .. .. 4.8 |....... 3.5 feeniiideaniiat 2.35 |-t 2.7 |eeneaas 3.0

Daily discharge, in second-feet, of Cosumnes River at Michigan Bar, Cal., for 1910.

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

1,250 [ 1,400 [ 770 | 160 46 8 2 8 22 54

1,250 | 1,400 676 160 46 8 2 8 22 46

1,400 | 1,400 | 676 | 160 32 8 2 8 22 63

1,400 | 1,320 676 145 39 8 2 8 22 326

1,550 | 1,250 | 88| 130 39 8 2 8 22| 19

1,480 [ 1,250 | 588 | 130 39 8 3 8 22| 130

1,400 | 1,250 504 130 32 8 2 8 22 104

1,400 | 1,250 504 130 32 8 2 8 22 104

1,400 | 1,250 | 546 | 117 32 4 2 8| 22| 104

1,400 | 1,250 546 104 27 4 2 11 32 104

1,400 | 1,550 504 104 22 4 2 14 32 266

1,400 | 1,320 504 104 22 4 4 27 32 358

1,440 | 1,250 504 104 22 4 4 63 93 196

1,400 | 1,180 | 504 93 22 4 4 46 721 160

1,250 | 1,120 | 428 93 22 4 4 32 46| 130

1,250 | 1,120 393 104 22 4 8 22 46 104

1,120 { 1,120 368 82 22 4 32 22 46 104

1,250 | 1,180 358 82 14 4 46 22 46 82

1,860 | 1,180 293 82 14 4 32 22 46 82

6,230 | 1,180 293 82 14 4 2 22 63 72

7,200 | 1,060 203 72 8 4 18 22 46 63

5,470 | 995 293 63 8 4 14 22 46 63

6,390 995 293 63 8 4 14 22 46 63

3,580 880 266 63 8 4 18 22 46 63

2,980 880 240 63 8 4 14 22 63 63

2,370 880 240 63 8 4 11 22 145 63

1,940 880 218 63 8 4 11 22 104 63

1,780 880 196 46 8 4 8 18 63 63

1,620 938 19 46 8 4 8 18 63 54

1,400 770 196 46 8 3 8 22 63 54

1,400 |...o.ol] 196 )....... 8 b 2 P, 22 |oeennes 63

NotE.—Daily discharge determined fron a rating curve well defined above 8 second-feet.
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Monthly discharge of Cosumnes River at Michigan Bar, Cal., for 1910.

Discharge in second-feet.
Runoff |, ...
Month. (total in
. o acre-feet), | 130+
Maximum. | Minimum. | Mean.
January 3,950 504 | 1,320 81,200 | A.
February. ... 2,370 676 | 1,050 58,300 | A.
Mareh....... . 7,200 1,120 2,210 136,000 | A.
April. . 1,550 770 | 1,150 68, A.
My e 770 196 414 25,500 | A.
June. ... 160 46 96.1 5,720 | A.
July...... 46 8 20.9 1,290 | A.
ANGUS . .ot e 8 3 5.0 307 | B.
September. ... .. ..., 46 2 10.1 601 | B.
October..... 63 8 19.6 1,210 | A.
NOVemDbeT. . ... 145 22 47.9 2,850 | A.
December. . ... 358 46 112 6,890 | A.
The year. - oo e ceeeaaaannns 7,200 2 536 388, 000

SACRAMENTO RIVER SYSTEM.
GENERAL FEATURES.

The mountain torrent that forms the head of Sacramento River
issues from a small lake, unnamed on the map, lying 6,600 feet above,
sea level, on Mount Eddy, one of the peaks of the Trinity Mountains.
About 8 miles east of this lake, or 12 miles following the course of the
stream, it receives Wagon Valley Creek, which is fed by springs emerg-
ing from the lava beds at the southwest base of Mount Shasta, springs
that are frequently referred to as the source of the Sacramento.
About 370 miles south of its junction with Wagon Valley Creek the
river unites with the San Joaquin and enters Suisun Bay, 50 miles
from San Francisco.

The river is joined by numerous tributaries from the east and west."
Those coming from the Sierra Nevada flow almost southwest; those
from the Coast Range flow in a general easterly direction. The broad
western slope of the Sierra furnishes by far the larger part of the
drainage and all the important tributaries. Few of the streams from
the Coast Range reach the Sacramento directly but become lost “in
the intricate plexus of sloughs which meander through the tule lands
bordering the main river. On the east, also, only the larger tribu-
taries reach the Sacramento by a definite channel, and often that be-
comes exceedingly tortuous.” ?

Of the total fall of the river—6,600 feet from source to sea level—
5,913 feet occurs in the 56 miles above the mouth of Pit River and 447
feet more in the 67 miles between Pit River and Red Bluff, leaving
only 240 feet of fall for the remaining 250 miles of course.

Above the mouth of Pit River the Sacramento is a comparatively
small stream, flowing swiftly in a well-defined channel; below the

1 Ransome, F. L., The Great Valley of California: Bull. Univ. California, vol. 1, 1893-1896, p. 379.
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Pit its magnitude increases, and at Red Bluff, where it enters Sacra-
mento Valley, it becomes a sluggish stream, of small slope and small
capacity. It is navigable to Red Bluff, 250 miles above its mouth.

Below the mouth of Stony Creek, for about 100 miles of its
lower course, the Sacramento occupies a ridge 5 to 20 feet higher than
the troughs of the nearly parallel flood basins on each side, which are
2 to 7 miles from the river. The channel capacity throughout this
distance is less than one-third that necessary to carry ordinary floods.
The levees that have been constructed to lessen or prevent overflow
all fail at one or more places during extreme floods and some fail dur-
ing ordinary floods. A large amount of water may thus pass from the
river into the flood basins and be stored for a time, thus reducing the
maximum rate of flow of the Sacramento and increasing the flood
period.

The large overflow area on the west side of the Sacramento is
divided into two basins—Colusa basin on the north and Yolo basin on
the south—Dby a ridge of detritus brought down by Cache Creek. The
flood area on the east side of the river is divided into four basins
(called, from north to south, Butte, Sutter, American, and Sacra-
mento) by Marysville Buttes and Feather and American rivers.
The total area of these big flood basins is approximately 900 square
miles and their combined storage capacity is equivalent to three days’
continuous flood flow of all the streams discharging into the valley.
When full these basins hold sufficient water to cover the entire valley
to a depth of 1.38 feet.

SACRAMENTO RIVER AT CASTELLA, CAL.

This station, which is located at the private highway bridge at
Castella, in sec. 22, T. 38 N., R. 4 W., M. D. B. and M., was established
October 15, 1910. Castle Creek enters the river about one-half mile
above the station.

The gage is a vertical staff on the downstream end of the right
abutment of the private highway bridge from which discharge meas-
urements are made.

No estimates of daily or monthly discharge have been prepared for
1910.

The following discharge measurement ! was made by W. V. Hardy
from the highway bridge:

October 8, 1910: Width, 75 feet; area, 106 square feet; discharge, 190 second-feet.

1 Gage not in position when measurement was made.
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Daily gage height, in feet, of Sacramento River at Castella, Cal., for 1910.

[H. O. Wickes, observer.]

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

1 2.5 3.0 3.0 4.4 2.5 2.6 3.0
2. 2.5 3.0 2.7 3.8 2.5 2.7 3.0
3 2.5 5.0 2.6 3.5 2.5 3.8 3.0
4 2.5 4.0 2.6 3.2 2.5| 5.1 2.9
5 2.5 3.5 2.6 3.1 2.51 3.5 2.9
6... 2.5 3.2 2.6 3.1 2.5¢ 3.1 2.9
7... 2.5 3.0 2.7 3.0 2.5 3.0 2.9
8... 2.7 3.2 2.7 3.0 2.5 3.2 2.9
9... 2.7 3.4 2.7 3.0 2.5 3.2 2.8
10. 2.6 4.0 2.6 3.0 2.5( 3.1 2.8
2.5 .. ... 2.7

SACRAMENTO RIVER AT ANTLER, CAL.

This station, which is located at the highway bridge at Antler,
200 feet above the mouth of Gregory Creek, in S. E. 1 sec. 13, T. 35
N., R. 5 W,, about 22 miles below the gaging station at Castella, was
established November 19, 1910.

Middle Salt Creek enters the Sacramento about 2 miles above and
Salt Creek about 3 miles below the station. Pit River, the main tribu-
tary of the upper Sacramento, enters about 14 miles below Antler.

The gage is a vertical staff on the downstream end of the pier at
the right end of the bridge.

Dlscharge measurements are made from the bmdge

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Sacramento River at Antler, Cal., in 1910.

. Areaof | Gage | Dis-
‘Width, section. |height. | charge.

Date. Hydrographer.

Feet. 8q. Jt. Feet. | Sec.t.
Oct. 18. .| W. V. Hardy. ..o oo 115 310 (a) 266
Nov.19..| Fred G. Wood.... . ... i ciaiiaaas l 119 341 2.20 306

a GGage not installed.

Dazly gage height, in feet, of Sacramento River at Antler, Cal., for 1910.

[C. H. Hamilton, observer.]

Day Nov Dec Day. Nov. Dec. Day. Nov. | Dee.
3.1 4.6 2.3 2.6
3.4 4.7 2.5 2.5
6.7 4.6 3.1 2.3
5.5 3.7 4.65 2.4
3.9 3.5 3.7 2.6
3.5 3.5 3.0 2.6
3.2 3.0 2.4 2.6
3.7 3.0 2.5 2.6
4.6 3-0 3.0 2.5
4.6 2.8 3.2 2.5

2.5
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SACRAMENTO RIVER NEAR RED BLUFF, CAL.

This station, which was established January 28, 1902, to take the
place of the gaging station maintained at Jellys Ferry since April 30,
1895, is located in lot 4, sec. 34, T. 28 N., R. 3 W., at the lower end
of Iron Canyon, 4 miles above Red Bluff and about 3 miles, by river,
below the proposed Iron Canyon dam site, at the location used for
stream gaging by the State engineer in 1879, and by the commis-
sioner of public works in 1893 to 1894. Discharge measurements
were made in 1901 before the station was regularly established.

The river at this point is straight for 2 or 3 miles. The width
between the banks at low water is about 500 feet. The depth of
water at low stages averages 6 feet, with a maximum depth of 9 feet.
The banks are steep and firm. " The river flows in a bed of coarse
gravel and cobblestones, with here and there small bowlders. The
bedrock is lava.

Discharge measurements are made from a car and cable (830 feet
span), 30 feet above the gage.

No important tributaries enter within several miles of the station,
above or below. Antelope and Redbank creeks come in about 7 miles
and Mill Creek about 16 miles below the station. Paines Creek
enters about 3 miles and Battle and Cottonwood creeks about 10
miles above the station. Pit River enters about 40 miles above and
Feather River about 100 miles below.

No diversions of any kind are made above the station, and it is
believed that no appropriations of nor filings on water have been
made.

The flow at the station is not affected by artificial storage.

The gage used by the commissioner of public works was still in
place at the cable site and was used from January 28, 1902, the
date upon which observations were begun, until December 31, 1903.
A second gage was placed on the right bank, 3,200 feet below the
cable, January 1, 1904, as no observer could be obtained to continue
readings.at the cable gage, and it was read until September 28, 1904.
On this date the gage was removed to the left bank about 4,000 feet
below the gaging station and read until February 12, 1906. Since
February 14, 1906, the cable gage has been read. By synchronous
readings of the lower gage with that at the cable, all readings have
been reduced to equivalent readings for the cable gage. The datum
of the cable gage which is read twice a day has remained unchanged.

The rating curve now in use is applicable since the station was
established. The record is considered excellent.
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Discharge measurements of Sacramento River near Red Bluff, Cal., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| Sostion. | height.| charge.
Sq. ft. Feel. | Sec.ft
10,100 | 13.12 | 57,400
9,300 | 11.65 | 50,000
8,550 | 10.22 | 40,100
6,070 5.60 | 18,700
3,860 | 1.58| 5,590
3,720 1.32 4,960
3,630 1.30 4,760
3,700 | 1.40 | 5,000
Duaily gage height, in feet, of Sacramento River near Red Bluff, Cal., for 1910.
[Richard Groebe, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.0 5.2 9.45 ¢ 6.0 3.5 2.15| L6 1.35 | 1.25| 1.35] 1.4 2.5
3.M| 50 9.4 5.9 3.4 2.1 1.6 1.35| 1.25| L35| 1.4 2.4
3.5 4.65| 9.4 5.8 3.5 2.1 1.656] 1.35| 1.25| 1.35| 1.4 2.45
3.2 4.4 9.4 5.6 3.7 2.1 .55 1.35) 125 1.35} 1.4 4.9
3.0 4.2 9.35) 5.5 3.4 2.0 1.6 1.35 1.25| 1.4 1.4 3.6
2.95 | 4.0 8.9 5.3 3.3 2.0 1.6 1.351 1.25| 1.4 1.4 3.0
2.95 | 4.2 7.8 5.2 3.25| 2.0 1.6 1.35| 1.25| 1.4 1.4 2.6
3.0 4.0 7.6 5.1 3.2 1.95] 155 1.35| 1.25| 1.4 1.65| 2.6
3.0 4.65 | 7.2 505 3.2 1.95| 1.56| 130} 1.25| 1.4 1.7 5.5
3.05 | 4.6 6.9 5.0 3.6 1.95] 1.556| 1.30] 1256} 1.35| 1.6 5.5
2.951 4.2 6.6 5.6 3.5 1.9 1.55} 1.30| 1.25| 1.4 1.7 5.9
2.9 4.0 6.4 5.6 3.25| L9 1.551 1.30 | 1.25| 1.5 1.7 5.3
2.951 4.0 6.3 5.2 3.15| 1.9 1.5 1.30 | 1.3 1.8 | 1.7 4.8
5.2 4.1 6.2 5.0 3.051 1.8 | 1.5 1.30 | L3 1.55 | 1.6 4.15
6.151 4.55) 6.0 4.8 3.0 1.85| L5 1.30 ) 13 1.5 1.6 3.8
5.7 4.35| 5.85| 4.7 2.9 1.9 1.5 1.30 | 1.45§ 1.5 15 3.45
4.5 4.15| 5.8 4.6 2.8 1.9 1.45]| 130 | 1.4 1.45| 1.5 3.25
3.9 4.0 5.6 4.6 2.7 1.85| 1.45| 1.30| 1.4 1.45| 1.6 2.95
3.7 6.3 6.6 4.7 2.7 1.8 1.451 1.30| 1.4 1.45| 165 2.7
3.45| 5.3 8.25 | 4.6 2.66 | 1.8 145 1.25 | 1.4 1.4 1.6 2.6
3.4 4.95| 8.3 4.6 2.6 1.8 1.45| 1.25| 1.4 1.4 16 2.45
3.85| 6.0 | 1.0 4.4 2.55 | 1.8 1.45( L25| 1.4 1.4 1.6 2.3
5.0 6.6 |12.75 | 4.3 2.5 1.8 1.40 | 1.25| 1.4 1.4 1.65| 2.2
1.75 | 10.1 | 10.2 4.2 2.5 1.751 1.40| 125} 1.4 1.4 2.8 2.2

10.0 | 18.0 8.4 4.1 2.45 1 1.756] 1.40| 1.25| 1.4 1.4 4.9 2.1
9.2 | 12.0 7.7 4.1 2.4 1.7 1.40| 1.25¢ 1.4 1.4 3.0 2.0
6.8 9.8 8.2 4.0 2.4 1.7 1.40| 1.25} 1.35]| 1.4 2.4 2.0
6.1 9.5 7.5 3.8 2.3 1.6561 1,401 1.25} 1.35| 1.4 2.6 2.0
5.6 foeo.... 6.9 3.7 2.3 1.65 ] 140} 1.25| 1.35| 1.4 3.0 1.95
5.4 [....... 6.5 3.6 2.251 1.6 1.40) 1.257] 1.35| 1.4 2.8 1.95
51 t...... 6.2 f....... 2.2 toee.o.. 1.40 | 1.25 |....... 1.4 |eeen... 1.95

Daily discharge, in second-feet, of Sacramento River near Red Bluf,

Day. Jan, Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
17,400 | 36,300 | 20,600 | 11,200 | 7,020 | 5,590 | 5,000 | 4,760 | 5,000 | 5,110 | 8,000
16,600 | 36,100 | 20,200 | 10,900 | 6,880 | 5,590 | 5,000 | 4,760 | 5,000 | 5,110 | 7,710
15,300 | 36,100 | 19,800 | 11,200 | 6,880 | 5,470 | 5,000 | 4,760 | 5,000 | 5,110 | 7,860
14,400 | 36,100 | 19,000 | 11,900 | 6,880 | 5,470 | 5,000 | 4,760 | 5,000 | 5,110 [16,200
13,700 | 35,800 | 18,600 | 10,900 | 6,610 | 5,590 | 5,000 | 4,760 | 5,110 { 5,110 (11,500
12,900 | 33,600 | 17,800 | 10,500 | 6,610 | 5,590 | 5,000 | 4,760 | 5,110 { 5,110 | 9,540
13,700 | 28,500 | 17,400 | 10,400 | 6,610 | 5,590 | 5,000 { 4,760 | 5,110 | 5,110 | 8,300
12,900 | 27,600 | 17,000 | 10,200 | 6,480 | 5,470 | 5,000 | 4,760 | 5,110 | 5,720 | 8,300
15,300 | 25,800 | 16,800 | 10,200 | 6,480 | 5,470 | 4,880 | 4,760 | 5,110 | 5,840 |18, 600
15,100 | 24,500 | 16,600 | 11,500 | 6,480 | 5,420 | 4,880 | 4,760 | 5,000 | 5,590 {18,600
13,700 | 23,200 | 19,000 | 11,200 | 6,350 | 5,470 | 4,880 | 4,760 | 5,110 | 5,840 (20,200
12,900 | 22,300 | 19,000 | 10,400 | 6,350 | 5,470 | 4,880 | 4,760 | 5,350 | 5,840 17,800
12,900 | 21,900 | 17,400 | 10,000 | 6,350 | 5,350 | 4,880 | 4,880 | 6,220 | 5,840 |15,100
13,300 | 21,400 | 16,600 | 9,700 | 6,220 | 5,350 | 4,880 | 4,880 | 5,470 | 5,590 (13,500
14,900 | 20,600 | 15,900 | 9,540 | 6,220 | 5,350 | 4,880 | 4,880 | 5,350 | 5,590 |12,200
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Daily discharge, in second-fect, of Sacramento River near Red Bluff, Cal., for 1910—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Oct.
16..ceen... 19, 400 9,220 | 6,350 | 5,350 | 4,880 { 5,230 | 5,350 | 5,350 (11,000
7ol 14,800 8,910 | 6,350 | 5,230 | 4,880 { 5,110 | 5,230 | 5,350 (10,400
8. 12, 600 8,600 | 6,200 | 5,230 | 4,880 | 5,110 | 5,230 | 5,590 | 9,380
9., 11,900 8,600 | 6,090 [ 5,230 | 4,880 | 5,110 | 5,230 | 5,720 | 8,600
20.......... 11,000 8,450 | 6,000 | 5,230 | 4,760 | 5,110 | 5,110 | 5,590 | 8,300

10,900 8,300 ! 6,090 { 5,230 | 4,760 | 5.110 | 5,110 | 5,590 | 7,860
2,900 8,150 | 6,000 | 5,230 | 4,760 }.5,110 | 5,110 | 5,590 | 7,430
16, 600 8,000 | 6,090 | 5,110 | 4,760 | 5,110 { 5,110 | 5,720 | 7,150
48,300 8,000 | 5,960 | 5,110 | 4,760 | 5,110 | 5,110 | 8,910 | 7,150
y 7,860 | 5,960 | 5,110 | 4,760 | 5,110 | 5,110 [16, 6,880
35,100 7,710 | 5,840 | 5,110 § 4,760 | 5,110 { 5,110 | 9, 6,610
, 000 7,710 | 5,840 | 5,110 | 4,760 | 5,000 | 5,110 | 7,710 | 6,610
21,000 7,430 | 5,720 | 5,110 | 4,760 | 5,000 | 5,110 | 8,300 | 6,610
19, 000 7,430 | 5,720 | 5,110 | 4,760 | 5,000 | 5,110 | 9,540 | 6,480
-] 18:200 | 7,290 | 5,590 | 5,110 | 4,760 | 5,000 | 5,110 | 8,910 | 6,480
.| 17,000 |. 7,15()| ....... 5,110 | 4,760 |....... 5110 |....... 6,480
Norte.—Daily discharge determined from a well-defined rating eurve.
Monthly discharge of Sacramento River near Red Blyf, Cal., for 1910.
: [Drainage area, 9,300 square miles.]
Discharge in second-feet. Run-off.
s Accu-
Month. P Depth in
er h i |racy.
s T incheson | Total in
Maximum. | Minimum. | Mean. sg;ﬁaére drainage | acrefeet.
area.
48,300 9,220 16,200 1.74 2.01 996,000 { A.
89,700 12,900 21,800 2.34 2.44 | 1,210,000 | A,
54,100 19, 000 28,900 3.11 3.58 { 1,780,000 | A.
20, 600 11, 500 16, 000 1.72 1.92 952,000 { A.
11,900 7,150 9,310 1.00 1.15 572,000 | A.
7,020 5,590 6,280 .675 .75 374,000 | A,
5,590 5,110 5,320 .572 .66 327,000 | A.
5,000 4,760 4, 860 .523 .60 ,000 | A,
5,230 4,760 4,940 .531 .59 294,000 | A.
6, 220 5,000 5,170 . 556 .64 318,000 [ A.
16,200 5,110 6,510 .700 .18 387,000 | A,
20,200 6,480 10, 200 1.10 1.27 627,000 { A.
89,700 4,760 11,200 1.20 16.39 | 8,140,000

PIT RIVER BASIN.
GENERAL FEATURES.

Pit River drains an area in the northeastern part of California,
chiefly in Modoc, Lassen, and Shasta counties. The river is formed
by the union of its North and South forks. The South Fork rises
on the western slope of the Warner Mountains about halfway between
Warren and Eagle mountains, at an altitude of 8,000 feet above sea
level, flows southwestward 10 miles, passing through Eagle Lake,
then westward about 10 miles, then turns abruptly and flows north-
ward through a swampy valley to Alturas, where it is joined by the
North Fork, which rises about half a mile south of Goose Lake and
flows irregularly southward about 16 miles to the junction. The
length of South Fork above the junction is about 36 miles, in which
distance it falls 3,550 feet; 3,400 feet of this fall is made in the first
15 miles.
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Topographically the basin of the North Fork includes the area
tributary to Goose Lake and is therefore larger than the basin of the
South Fork. Goose Lake is an alkaline water body, 28 miles long
and 10 miles in maximum width, lying about two-thirds in California
and one-third in Oregon. It is fed by 16 streams in California with
an aggregate drainage area of 250 square miles, by annual rainfall
on the open surface of the lake (estimated at 14 inches), by 6 streams
in Oregon, and probably also by subsurface springs. Normally the
lake does not overflow, but for a short time in 1869 it sent a stream
southward to the North Fork of the Pit, and it is reported to have
overflowed to Pit River in 1881 for more than two hours during a
severe storm from the north. The lower end of the lake is bordered
by lava beds through which some water may be lost by percolation.
Drews Creek, Cottonwood Creek, and Thomas Creek, the principal
streams flowing into Goose Lake, drain the southeast slope of a high,
timbered ridge near the southern corner of Lake County.

Below Alturas the Pit flows, in general, southwestward to its junc-
tion with the upper Sacramento about 12 miles north of Redding.
At Alturas the Pit is 4,500 feet above sea level; at its mouth it is

687 feet; the total fall below the fork is therefore 3,818 feet.

Below the forks the principal tributaries are McCloud River, Squaw
Creek, and Fall River from the north, and Burney, Hat, Beaver, Ash,
and West Valley creeks from the south. MeCloud and Fall rivers
are the largest, having a minimum flow of 1,200 to 1,500 second-feet.
Hat and Burney creeks also have a minimum flow of several hundred
second-feet.

PIT RIVER AT HENDERSON, CAL.

This station, which is located at the ferry, one-third mile above
Henderson, in sec. 36, T. 37 N., R. 1 W., was established September
28, 1910.

Nelson Creek enters the river about 1 mile above the station, and
Kosk Creek about 1 mile below.

The gage is a vertical stafl attached to an alder on the left bank.
Discharge measurements are made from a cable 95 feet below the
gage.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Pit River at Henderson, Cal., in 1910.

Date. Hydrographer. . Width. sﬁz(’:ﬁ)gf hg}igaet. chlgligS;.
Feet. | Sgft. | Feet. | Secft.
Sept. 28 | Hardy and Stutt. ... ...cooioiiininiiiiiiiiaiiniaenanans 147 1,020 0.97 2,910
Nov, 126] F. GoWOOd. s noe it iiiiiiiiaaiaiciaaratcnnaanas 149 1,040 1.04 3,230

e Full reliance should not be given to this measurement, as meter weight was too light for some of the
high velocities encountered.
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Daily gage height, in feet, of Pit River at Henderson, Cal., for 1910.

[T. F. Henderson, observer.]

Day. Nov. | Deec. Day. Nov. | Dec. Day. Nov. | Deec.
1.30 1.90
1.38 1.82
1.52 1.78
1.60 1.75
1.65 1.€0
1.62 1.30
1.52 1.30
1.62 1.35
1.70 1.35
1.92 1.30

PIT RIVER NEAR YDALPOM, CAL.

This station which is located at Silverthorne Ferry, in sec. 32, T. 34
N, R. 3 W., about 1% miles below Ydalpom, about 1 mile below the
mouth of Squaw Creek, about 5 miles above the mouth of McCloud
River, and 7 miles above the junction with the Sacramento, was
established November 16, 1910. By combining these data with the
record on the McCloud at Baird, the total flow of Pit River may be
determined.

The gage is a vertical staff on an ash tree on the left bank near the
ferry.

Discharge measurements are made from a boat a short distance
above the ferry cable.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of Pit River near Ydalpom, Cal., in 1910.

Date. Hydrographer. Width. QE‘?&Ef hgxi;%%. c}g;Ze.

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

Oct. 16 | W. V. HAIAY. .o oot 213 1,810 [ “(a) 3,010
Nov. 16 | F. G. Wood ... .oonii it 215 1,760 3.03 2,960
a Gage not installed.

Daily gage height, in feet, of Pit River near Ydalpom, Cal., for 1910.
[M. D. Rodrigue, observer.]
Day Nov Dec. Day. Nov. Dec. Day. Nov. | Dec
3.6 6.3 3.1 3.7
3.75 5.9 3.05 3.65
4.5 5.65 3.3 3.6
4.45 5.55 3.8 3.55
4.1 5.2 4.2 3.5
3.85 4.8 3.65 3.45
3.7 4.5 3.6 3.4
3.75 4.25 3.75 3.35
5.4 4.0 3.7 3.3
5.9 3.85 3.65 3.3
........ 3.3
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GOOSE LAKE BASIN.

COTTONWOOD CREEK NEAR LAKEVIEW, OREGON.

Cottonwood Creek is tributary to Goose Lake. This station,
which is located at a site for a storage dam in sec. 29, T. 38 S,, R. 19 E,,
about 10 miles west of Liakeview, was established November 22, 1908,
A dam at this site will store about 30,000 acre-feet of water and in
connection with the proposed dam on Drews Creek will afford water
sufficient to irrigate about 60,000 acres of land.

A 10-foot Cippoletti weir was installed at the dam site in November,
1908, and a gage was placed: above it to measure the head. On
January 19, 1909, the weir was lengthened to 15 feet, a footbridge
was installed about 1,000 feet below it, and an inclined gage was set
on the left bank. Measurements were made by a current meter from
the bridge, as the weir had been so damaged by a flood that the abut-
ments leaked. The damage was, however, repaired and compara-
tive readings on both gages were made during most of 1909.

A small channel to the right of the measuring section carries water
at high gtages; both banks are wooded and are overflowed at flood
times. The channel at the lower station is evidently permanent and
a good discharge rating curve has been developed. As far as avail-
able the records derived from observations of the lower gage have
been used in constructing the curve. The weir records used for the
earlier period are somewhat uncertain, as the weir may have leaked.

The relation between gage height and discharge is affected by ice
during extremely cold weather but evidently only for short periods,
so that the accuracy of the determinations of the yearly run-off is not
materially impaired.

The creek shows large, diurnal fluctuations during the spring, and,
as the gage has been read only once or twice daily, the records for the
spring season are subject to considerable error.

The station is maintained in cooperation with the Oregon Valley
Land Co., which has furnished the weir data and gage heights.

Discharge measurements of Cottonwood Creek near Lakeview, Oreg., in 1909-10.

< Areaof | Gage | Dis.
Date. Hydrographer. Width. section. | height. |charge.
1909. Feet. | Sq.ft. | Feet. | Secft.
May 7| R.B.PoSt.....oo i 26 41 1.88 118
1910.
May 17§ L. R. Allen. ... it ceeacieeaaaan 20 17 .85 32
Sept. 28 | Allen and Davenport. .. .... .. c...coiiiiiiiiiiiiiiaiaaa.. 12 3.8 .15 2.1
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Daily gage height, in. feet, and discharge, in second-feet, of Cottonwood Creek at weir near
Lakeview, Oreg., for 1908-9.

[O. W. Theis, observer.]

Nov.,1908. Dec.,1908. Jan.,1909. Nov.,1908. Dec.,1908. Jan., 1909,
Day. Day.
G Dis- | Gage | Dis- | Gage | Dis- Gage | Dis- Ga%e Dis- | G Dis-
height.|charge. height. |charge. height.| charge. height. charge. height. |charge. height.icharge.
3.01 0.20 3.0 0.17 2.4
2.8 .22 3.5 .17 2.4
1.9 .32 6.1 .16 2.0
2.8 .30 5.5 .15 2.0 1.
4.1 .28 5.0 .15 2.0 |.
4.2 .32 6.1 .16 2.0
3.0 .38 7.9 5.5 .17 2.4 |.
3.6 .30 5.5 5.2 .16 2.0 |.
3.6 .30 5.5 4.2 .16 2.0 (.
3.2 .30 5.5 3.9 .16 2.0 |.
3.0 .26 4.5 2.7 .19 2.7
4.2 .29 5.3 3.0 .20 3.0 |.
3.0 .30 5.5 4.5 .20 3.0 |.
2.2 .31 5.8 3.3 .20 3.0 |.
2.5 1.04 35.7 3.6 .18 2.6 (.
....... .20 3.0 .

Nore.—Crest of weir 10 feet long Nov. 22, 1908, to Jan. 16, 1909, and 11 feet long Jan. 17 to 18, 1909. As
no allowance was made for probable leakage through weir, values may be somewhat too small,

Daily gage height, in feet, Cottonwood Creek near Lakeview, Oreg., for 1910.
[C. B. Melott, observer.j ’

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

....... 1.42| 1.35| 0.60| 0.48| 0.10| 0.20 | 0.20 | 0.22}! 0.48
2,60 1.48| 1.32 60 .42 .12 20 20
2,45 1.50| 1.35. 60 .40 .10 18 22 28] 1.12
2280 1 1.30 55 38 .10 18 .25 30 75
2.251 170 1.15 .50 38 .12 .18 .22 35 78
2.00| 1.42| 1.10 .58 38 12 .20 22 30 90
1.70 | 1.48| 1.10 .55 .35 .12 .18 22 .35 80
1.52 1.50 | 1.08 .58 .35 W15 .20 20 32| 1.60
1.50 | 1.65| 1.10 56 35 .15 .20 20 30| 1.20
1.85 | 1.7 1.08 55 35 .18 .20 18 30 1.52
1.851 1.62| 1.05 52 30 20 .18 20 .32) 1.54
1.951 1.78] 1.02 55 25 12 .18 40 .38 | 1.58
2.10| 1.65| 1.02 52 25 18 .18 35 .35 ] 1.50
2.20) 1.72| 1.00 .52 .22 15 .20 .32 .35, 92

....... 1.65 | 1.02 .22 18 .20 .38 80
2.00| 62| roz| .55] .22 .18 .20| .28 .30 .70
2.10| 1.72] 1.05 52 R 18 .20 25 .28 .65
2.40| 1.75 .98 50 .22 15 .22 25 .32 .
2.60( 1.70 .02 .50 .20 18 .25 28 .25 .90
2.50 | 1.68 .88 52 .20 18 .28 28 .28 .
2.00| 1.60 .80 .52 .20 15 .28 30 .28 .90
1.50{ 1.62 .75 .55 .18 .18 .25 .30 .25 .88
1.55| 1.65 8 .52 15 15 .25 .30 .65 .62
1.40 | 1.62 78 .50 15 12 .25 .76 .60
1.30 ] 1.65 .72 .50 W12 .18 .25 .28 .55 .60
1.30 | 1.60 .72 .48 12 .15 .25 .28 .42
1.28 | 1.68 70 .48 10 18 .20 .28 .40 55
1.20 | 1.45 68 .45 .10 .15 .20 25 48 .55
1.22 ] 1.40 72 .42 .10 .20 .18 25 .42 .52
1.20| 1.42 68 .40 10 .19 120 28 .50 .55
1.18 |....... 65 |....... .10 A8 ..o 20 |.ceenn. 45

NoTe.—Relation between gage height and discharge affected by ice Feb. 5 to 6 and Nov. 15 to 16,1909
ng&aab]y during part of January and February, 1910, and for short periods at other times during 1909 and

Comparison with original records shows a few errors and several omissions in gage heights for 1909
published in Water-Supply Paper 270, p. 183. The following record is correct:

July 10 ... 0.60 { Oct. 18-17........ooiooae 0.12
Sept. 5... e 18 18..... .15
26... cee 220 19-20. . .20
27..... e 220 21-22.. .18

98-80 1Ll .22 23... s
Oct. 12..cucuaanennnn veeee W15 [ NOV. 4iciviiacccnnencenes 3.00
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Daily discharge, in second-feet, of Costonwood Creek near Lakeview, Oreg., for 1909-10.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
18 29 109 99 99 25 7 2 3 4 33

18 35 114 114 114 25 7 2 3 4 30
16 45 102 135 119 25 6 2 4 6 33
18 96 76 158 119 23 6 2 4 4 50
18 40 75 164 116 21 6 2 3 4 43
18 31 82 130 104 21 5 2 3 4 ’. 36

16 32 75 122 24 4 2 3 4 30
14 25 80 114 86 19 4 2 3 4 27
12 21 94 119 77 19 4 1 2 4 27
13 22 82 109 70 18 4 1 2 4 24
13 21 99 94 66 18 4 1 2 8 21
16 19 9 89 66 16 3 1 2 8 21
20 30 135 84 60 13 3 2 2 8 19
16 52 135 80 62 14 3 2 2 18 11
17 95 126 80 58 13 3 2 2 29 14

31 88 136 80 60 12 3 2 2 35 16
122 83 146 ki 58 12 3 2 2 13 14
63 140 75 54 11 3 1 2 14 13

52 54 124 73 64 11 3 1 3 24 13
43 46 114 77 58 10 3 1 3 124 14
27 46 106 75 50 9 2 1 3 135 18
44 44 106 75 43 10 2 2 3 135 21
43 37 102 73 42 9 2 2 2 337 23
19 40 99 74 36 8 2 2 2 270 24
18 47 106 75 35 9 2 3 2 94 27
21 55 135 75 31 9 2 3 2 58 24
21 58 144 94 30 -8 2 3 2 43 24

22 64 124 94 30 8 2 4 3 36| 18
....... 60 114 84 31 8 2 4 3 36 16
....... 60 109 77 30 7 2 4 4 34 13
....... 121 (... 75 [iaeenn 7 2| ... 41......- 36
13 230 7 70 18 12 1 3 3 4 12
13 210 82 68 18 10 2 3 3 4 12
94 190 84 70 18 9 1 3 4 5 52
99 168 99 66 16 8 1 3 4 6 27
43 164 104 54 13 8 2 3 4 8 29
30 135 77 50 17 8 2 3 4 6 36
24 104 82 50 16 8 2 3 4 8 30

21 86 84 19 17 8 2 3 3 7 94
16 84 99 50 16 8 2]+ 3 3 6 58
16 119 106 49 16 8 3 3 3 6 86
14 119 96 46 14 [} 3 3 3 7 80
16 130 112 44 16 4 2 3 9 8 92
19 146 99 44 14 4 3 3 8 8 84
16 158 106 43 14 4 2 3 7 8 37
13 146 99 44 16 4 3 3 5 8 30
12 135 96 44 16 4 3 3 5 6 24
12 146 106 46 14 4 3 3 4 5 21

11 183 109 42 13 4 2 3 4 7 10
12 210 104 37 13 3 3 4 5 4 36

13 196 102 35 14 3 3 5 5 5 33
10 135 94 30 14 3 2 5 6 5 36

11 84 96 27 16 3 3 4 6 4 32
12 89 99 30 14 2 2 4 6 21 19

13 75 96 29 13 2 2 4 5 27 18
13 66 99 25 13 2 3 4 5 16 18
16 66 94 25 12 2 2 4 5 10 17
16 64 92 24 12 1 3 3 5 9 16
80 58 80 23 11 1 2 3 4 12 16
....... 60 Kt 25 10 1 3 3 4 10 14
....... 58 77 23 9 1 3 3 5 13 13
....... 56 |.oaennn b N PO 1 3 |eeannn- 70 PR 1

NorE.—Daily discharge determined from discharge rating curve well defined between 2 and 130 second-
feet. No correction made for ice.
Discharge Mar. 1, 1910, estimated by comparison with record for Drews Creek.



SAN FRANCISCO BAY DRAINAGE BASINS. 129

Monthly discharge of Cottonwood Creek near Lakeview, Oreg., for 1908-1910.

[Drainage area, 30 square miles.]

Discharge in secopd-foet. Run-off.
Month, Depth in Acou-
Per $ : racy.
: - inches on | Total in
Maximum. | Minimum. | Mean. sggﬁfe drainage | acre-feef.
" area.
1908.
November22-30 ............ 5.5 2.7 3.99 0.133 0.04 71| C
December...c..o.o......... 4.2 19 2.76 .092 1 170 | €
1909.
January .cee.ooiiiiiiaioo 286 3 65.1 2.17 2.50 4,000 | C.
Februoary . . 122 12 27.4 .913 .95 1,520 | B.
March . - 121 19 50.3 1.68 1.94 3,000 | B.
ﬁpril .- 146 75 110 3.67 4.10 6,550 | C.
ay. 164 73 95.0 3.17 3.66 5,840 | B.
June.... 119 30 65.1 2.17 2.42 3,870 | B.
July .. . 25 7 14.3 477 .55 879 | B.
Auvgust ... . 7 2 3.4 113 .13 209 | B.
September 4 1 2.1 .070 .08 125 | C.
October ... 4 2 2.6 .087 .10 160 | B.
November 337 4 50.0 1.67 1.86 2,980 | B.
December .. 50 11 23.6 .787 01 1,450 | C.
Theyear ............. 337 1 42.3 1.41 19.20 30,700
1910,
January c.....o.ooooiooal. 135 7 28.7 957 1.10 1,760 | C.
February . e - 99 10 25.3 .843 .88 1,410 | C.
March .. 230 56 125 4.17 4.81 7,690 | C.
April..... 112 75 94.2 3.14 3.50 5,610 | B.
.. 70 21 41.4 1.38 1.59 2,550 | B.
June ... 18 9 14.4 .480 .54 857 | B.
July . 12 1 4.7 157 .18 289 | B.
August .. 3 1 2.4 080 .09 148 | C.
September 5 3 3.3 110 .12 196 | B.
October 9 3 4.6 153 .18 283 | B.
November 27 4 8.2 273 .30 488 | B.
December . 92 n 36.2 1.21 1.40 2,230 | B.
Theyear ............. 230 1 32. 4 1.08 14. 69 23,500

a Estimated.
DREWS CREEK NEAR LAKEVIEW, OREGON.

Drews Creek is tributary to Goose Lake. This station, which is
located at a highway bridge below the proposed dam site of the Oregon
Valley Land Co., about 23 miles west of Lakeview, in sec. 5,T. 40 S,,
R. 18 E., was established March 1, 1910. The point is below all
important tributaries and is designated as station No. 3, as two other
sites near by had previously been used. Station No. 1, located at the
dam site, was established January 16, 1909. The gage was an inclined
staff and discharge measurements were made from a footbridge
near by. This gage was read until May 31, 1909. Station No. 2
was located at a dump-car bridge 100 feet below the dam site and was
used from November 20, 1909, to February 28, 1910, when it was
abandoned in favor of the present site, which affords conditions more
favorable for good results.

The gage is read twice daily and the readings indicate that the
diurnal fluctuation is not strongly marked except at extreme high

40183°—wsp 291—12——9
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stages. Some ice forms occasionally during the winter, but allow-
ance has been made for its effect, and the accuracy of the record of
total run-off is not impaired. The stream bed is usually dry for two
or three months; no records have been obtained during the summer,
for which period the discharge has been estimated.

Practically all records for this station have been collected by the
Oregon Valley Land Co. Final computations have been made and
the results prepared for publication by the engineers of the United
States Geological Survey.

Discharge measurements of Drews Creek near Lakeview, Oreg., in 1909-10.

Station No. 1.
Date. Hydrographer. Width. Sﬁﬁﬁ)ﬁf hgizlglet clgrwé'e.
Feet. | Sec.-ft.
0.98
3.93 830
3.55 717
2.96 536
1.37 213
1.07 164
1.14 180
.68 100
1.00 156
1.65 269
2.60 433
1.10 165
1.10 167
66 108
1.16 194
2.90 547
1.41 224
1.80 312
2.06 356
2.67 4%9
.45 679
2.77 516
3.20 621
2.00 308
1.40 230
Statlon No. 2.
Nov 23 | . W. W
ov. . W. Watson 52 261 9. 1,11
24 [ W. J. Archer SRR Tt | Too| roe
260._... do.......... . 42 131 4.25 229
Dec. 9 oo adoa i 38 98 3.50 72
1910.
Jan. 25 | W. J. Archer. . ... . i 50 322 8.36 1,330
Station No. 3.
1910. Feet N2 cet. ~ft.
Mar. 21 | W.J. Archer 6! 5q ];21 F5.00 Seg9£t
d 51 133 3.75 285
50 142 3.60 264
49 117 3.10 150
48 91 2.85 86
30 26 2.25 25.8
43 62 2.268 28.5
53 161 4.28 440
51 130 3.58 270

o Measurement made by wading.
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Daily gage height, in feet, of Drews Creek near Lakeview, Oreg., for 1909-10.

[Oregon Valley Land Co., observer.]
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Day.

ding Mar. 1 and 3, 1910,

ghts observed at station No. 1 Jan. 16 to May 31, 1909; at station No. 2 Nov. 19, 1909,
, 1910; none reported at any other time.

, and at station No. 3 subsequent to that date.

greater

part of the {ime readings were made twice a day. Only one rea

Creek dry from about Aug. 1 to Oct. 1, 1909, and July 1 to Oct. 1 1910.

Considerable ice noted Dec. 18-31.

For the

NortE,—Gage hei;
and none Mar. 2.

to Feb. 28,1910



132 SURFACE WATER SUPPLY, 1910, PART XI.

Daily discharge, in second-feet, of Drews Creek near Lakeview, Oreg., for 1909-10.

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

15 41 930 165
15 41 930 155
15 38 | 1,500 144
15 34 850 144

15 34 710 134

70 34 673 124
256 34 639 115
470 246 510 106
1,510 298 430 98

214 214 462 90
105 172 370 90
97 742 356 90
101 f....... 314 106
105 ........ 314 |, 106
105 |........ 314 ...

WO Q0L

Note.—Daily discharge computed by engineers of United States Geological Survey chiefly from data
furnished by the Oregon Valley Land Co. ~Discharge Jan. 1-15, 1909, estimated by a comparison with
Cottonwood Creek records. Discharge Jan. 16-May 31, 1909 (station No. 1), determined from discharge
rating curve well defined between 100and 900 second-feet. Discharge Nov. 19 to Dec. 3, 1909 (station No.
2), determined from a curve fairly well defined between £00 and 1,200 second-feet; uncertain below 500
second-feet. Discharge Dec. 4, 1909, to Feb. 28, 1910 (station No. 2), obtained from a curve fairly well
defined between 70 and 1,500 second-feet; approximate below 50 second-feet. Discharge Mar. 1 to Dec.
31, 1910 (except Dec. 1-7 and 18-31, which ‘was estimated), (station No. 3) deterrhined from a curve well
defined below 1,200 second-feet. Discharge interpolated for other days on which the gage was not read.
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Monthly discharge of Drews Creek near Lakeview, Oreg., for 1909-10.

[Drainage area, 211 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin | iy
B} . s inches on 'otal in N
Maximum. | Minimum. | Mean, square drainage | acre-feet.
mile. area
1909.
January .. ................. 2,730 10 483 2.29 2.64 29,700 | C
February - 818 74 189 .896 .93 10,500 | B
March. .. 470 86 245 1.16 1.34 15,100 { B
ﬁpri]. . 696 292 476 2.26 2.52 28,300 | B
ay... 256 57 141 .668 77 8,670 | B
June ... 45.0 .213 .24 2,680
July. ..o 0 4.0 .019 .02 246
August.... 0 0 0.0 .000 .00 0
September. 0 0 0.0 . 000 .00
October. .. 2.0 . 0095 .01 123
November. 148 .701 .78 8,810
.................. 69.1 .327 38 4,250 | C
150 711 9.63 108, 000
110 0.521 .60 6,760 | D
97.6 463 .48 5,420 | C.
791 3.75 4.32 48,600 | C.
201 953 1.06 12,000
49.1 233 .27 3,020 | B
4.1 019 .02 244
0.0 000 00 0
0.0 000 00 0
0.0 .000 .00 0
October. .. 5.0 .024 .03 307
November. 10.0 .047 .05 595
December . 770 113 . 536 .62 6,950 | C.
The year............. 1,850 0 116 . 550 7.45 83,900

NoTE.—Monthly means for low-water periods estimated by comparison with Cottonwood Creek records.
They are only approximate, but do not introduce any appreciable error in the yearly total.

HAT CREEK AT HAT CREEK, CAL.

This station, which is located at the highway bridge in the SE. }
sec. 10, T. 34 N., R. 4 E., about 300 yards north of Hat Creek post
office, was established September 22, 1910.

The gage is a vertical staff fastened to the right abutment near
the downstream end of the bridge.

Discharge measurements are made from the bridge.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.
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Discharge measurements of Hat Creek at Hat Creek, Cal., in 1910.

<

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

Feet. Sg.ft. Feet. | Sec.ft.
Sept. 21 | W. V. Hardy. . ..ottt it 17 441 () 136
Nov. 11 | F. G. Wo00d . oo 18 43 2,43 154

a No gage installed.

Daily gage height, in feet, of Hat Creek at Hat Creek, Cal., for 1910.

[Fred Seaborn, observer.]

Day. * | Sept. Oct. Nov. Dee. Day, Sept. Oct. Nov, Dec.

KOSK CREEK NEAR HENDERSON, CAL. -

“This station, which is located in sec. 12, T. 37 N., R. 1 W., at the
bridge on E. J. Holm’s ranch, 1 mile northwest of forest ranger’s
camp, about one-fourth mile above the mouth of Baker Creek, and
about 3% miles above the mouth of Kosk Creek, was established
October 1, 1910.

The gage is a vertical staff on an alder tree on the left bank.

Discharge measurements are made from the bridge 100 feet below
the gage.

This station is maintained in cooperation with the United States
Forest Service. .

No estimates of daily or monthly discharge have been prepared for
1910. )

Discharge measurements of Kosk Creek near Henderson, Cal., in 1910.

. . Area of | Gage Dis-
Date. ) Hydrographer. Width. section. |height. |charge.
Feet. Sg.ft. Feet, | Sec.-ft.
Sept. 27a] W, V. Hardy .. cconee e e ee e ee e 13 18 (®) 28
Nov. 13 | F. Ge Wo0d . uu. et 15 21 2.96 34

a Made from temporary footbridge one-fifth mile above ranger’s cabin. Permanent bridge now building
b Gage not installed.
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Daily gage height, in feet, of Kosk Creck near Henderson, Cal., for 1910.

[Harry R. Powers, observer.]

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

[ Y N

©we

McCLOUD RIVER AT BAIRD, CAL.

This station, which is located at the United States fishery at
Baird, in the NW. § sec. 23, T. 34 N., R. 4 W, about 2,000 feet below
the mouth of Bailey Creek and about 2,000 feet above the mouth of
Johns Creek, and about 2 miles above the mouth of the McCloud,
was established December 22, 1910.

The discharge at this station plus the discharge of Plt River at
Silverthorne Ferry, represents the discharge of Pit River at its mouth.

The gage is a vertical staff fastened to an alder tree on the right
bank about 600 feet above the hatchery.

Discharge measurements are made from a boat about 100 feet
below the gage.

Discharge measurements of McCloud River at Baird, Cal., in 1910.

Areaof | Gage | Dis-

Date. Hydrographer. Width. [ coefion. height. | charge.

Feet. | Sq.ft. Feet. | Secft.
Oct. 170) W. V. Hardy. ..o oo e 100 244 (® 1,100
Dee. 22¢f F. G Wo00d. ...t 150 696 2.13 1,32¢

a Made from railroad bridge above junction with Pit River,
b No gage installed.
¢ Made from boat 100 feet below gage.

Daily gage height, in feet, of McCloud River at Baird, Cal., for 1910,

[G. H. Lambson, observer.]

December 22 ... e 2.13
225 2.13
D 2.10
D75 Z RN 2. 05
2 7N 2.03
17 £ 2.01
T A 2. 00
22 AU 2.00
1 I 2.00
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COTTONWOOD CREEK BASIN.

NORTH FORK OF COTTONWOOD CREEK AT ONO, CAL.

Cottonwood Creek is formed by the junction of its North and Middle
forks, of which Middle Fork may be considered the continuation of
the main stream. Middle Fork rises on the eastern slope of Trinity
Mountains in the southeastern part of T. 30 N., R. 10 W., and winds
eastward; it is about 30 miles long and drains an area comprising
261 square miles. North Fork rises on the eastern slope of Bully
Choop Mountain, and flows very irregularly southeastward to its
junction with Middle Fork, a short distance below Gas Point; it is
about 20 miles long and drains an area 112 square miles in extent.
Below the junction the main creek flows eastward and joins the Sac-
ramento about 5 miles east of the town of Cottonwood opposite the
mouth of Battle Creek. The principal tributary below the junction
is the South Fork, which in turn receives the Cold Fork. The total
area drained by Cottonwood Creek is 929 square miles.

A gaging station was established October 27, 1907, on the North
Fork near the center of sec. 11, T. 30 N.,, R. 7 W., at the high-
way bridge one-fourth mile west of Ono, a short distance below the
mouth of Byron Creek and about 1 mile above the mouth of Eagle
Creek.

The gage, the datum of which has not been changed since the
station was established, is a vertical staff fastened to the left face
of the middle pier of the bridge.

The channel is rather rough and subject to slight change.

At high stages the current is swift and is somewhat obstructed by
the center bridge pier. Discharge measurements are made from the
bridge.

Several small ditches divert water from the creek above the gaging
station. In September, 1908, these ditches carried 14 second-feet.
Acquired water rights greatly exceed the low-water flow of the creek.

The 1910 discharge rating curve is fairly well defined and repre-
sents an average of all the measurements that have been made since
the station was established. The records may be considered very
good.
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Discharge measurements of North Fork of Cottonwood Creek at Ono, Cal.

r . o0
[ o~ .
g8 | TIRNeR
G =]
o8 <HE3RER
N
.00 8163168 < <
[C35] Ry
=
- oW
-0121@
8 | 577
Ry SN
<§ @
g SERSIE
= S 8
= Ry
M .
g m ;
w N H
m . .
S . H
—~ . .
= . .
3 : :
H : :
. -
A
, =
= R
=
8 B
B S
2 =]
w o .
DT
CRANS
S
. ooms sl
m N—poanq
5y Ba b oS
[=] wmﬂu%
SER<R

@ Measurement made by wading.

Datly gage height, in feet, of North Fork of Cottonwood Creek at Ono, Cal., for 1910.

[F. J. Wheelock, observer.]
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Daily discharge, in second-feet, of North Fork of Cottonwood Creek at Ono, Cal., for 1910.

Day. Jan, | Feb. | Mar, { Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
90 175 349 324 143 43| 17 5 3.5 6.5 17 50
90 175 349 298 143 50| 17 5 3.5 6.5 17 50
79 175 349 298 143 50| 17 5 3.5 8 17 90
79 159 349 298 143 36| 17 5 3.5 8 17 90
79 143 324 275 143 30| 17 5 4.2 8 17 68
68 143 208 275 129 36| 17 4.2 4.2 8 17 59
68 143 298 252 129 36| 14 4.2 4.2 8 17 50
68 143 275 252 129 36| 14 3.5 4.2 8 30 129
68 211 275 252 129 36| 12 3.5 4.2 8 25 90
68 175 252 252 129 36| 12 4.2 4.2 8 21 175
68 159 252 324 115 36| 17 4.2 4.2 30 21 143
68 159 252 252 115 36| 12 4.2 5 232 21 115
90 159 252 252 102 36| 10 4.2 5 79 21 90
90 159 252 252 102 36| 10 4.2 5 43 21 79

115 143 252 232 102 36| 10 4.2 6.5| 36 21 79
90 36| 10 4.2 6.5 | 30 21 79
90 36 8 4.2 6.51 25 21 79
90 36 8 5 6.5| 25 25 59
90 36 8 5 8 25 21 59
90 25 8 5 8 25 21 50
79 25 8 5 8 21 21 50
7! 25 6.5 5 8 21 21 50
79 25 5 3.5 8 21 36 50
79 25 5 3.5 8 21 68 43
79 17 6.5 3.5 8 21 50 43
79 17 8 3.5 8 21 36 43
68 17 6.5 4.2 8 21 90 43
68 17 5 4.2 8 21 59 43
59 17 5 3.5 6.5 17 50 36
50 17 5 3.5 6.5 17 50 36
50 |-...... 5 3.5 eanns 17 f....... 36

Nore.—Daily discharge determined from a rating curve well defined below and fairly well defined above

500 second-feet.

Monthly discharge of North Fork of Cottonwood Creek at Ono, Cal., for 1910.
. «

[Drainage area, 52 square miles.]

Discharge in second-feet. Run-off.
- Accu-
Month, Depthin
Per ; . racy.
" S, incheson | Totalin
Maximum, | Minimum. | Mean. sgll: ;r)ére drainage | acrefect.
area.

467 68 139 2.67 3.08 8,550 | A.
1,060 143 231 4.45 4.63 12,800 | A.
1,230 211 374 7.20 8.30 23,000 | B.
324 143 231 4.45 4.96 13,700 | A.
143 50 105 2.02 2.33 6,460 | A.
50 17 32 .615 .69 1,900 | A.
17 5 10.3 .198 .23 633 | B.
5 3.5 4.26 . 082 .09 262 | B.

8 3.5 5.91 114 W12 352 B
232 6.5 27.3 525 .60 1,680 | B.
90 17 29.7 .571 .64 1,770 | A.
175 36 69.6 1.34 1.54 4,280 | A.

The year....ceeeane.. 1,230 3.5 102 1.96 27.21 75,400

MILL CREEK BASIN.

MILL CREEK NEAR LOS MOLINOS, CAL.
Mill Creek rises in Shasta County just south of Lassen Peak, at an

altitude of about 8,000 feet above sea level, and flows in a general
southwesterly direction to its junction with Sacramento River, 1}

miles above Los Molinos.



SAN FRANCISCO BAY DRAINAGE BASINS. 139

The drainage basin lies west of Sacramento River and between the
drainage basins of Antelope and Deep creeks.

The gaging was established September 28, 1909, by the Los Moli-
nos Land Co., by which it is maintained. It is located one-fourth
mile east of the company’s dam, one-fourth mile west of the north-
east corner of sec. 1, T. 25 N., R. 2 W., 4} miles northeast of Los
Molinos, and 5 miles east of Tehama, Cal.

. No water is diverted from the creek above the station. At the
dam below the station water is diverted by the company for use on
its project in the vicinity of Los Molinos.

The gage is an inclined staff on the right bank. Only an occasional
gage height has been obtained at this station as no regular observer
is available.

The channel, which is composed of cemented gravel, is practically
permanent. The current is swift at medium and high stages. Both
banks are high and will not overflow.

Discharge measurements are made from the foot-bridge near the

gage.

Discharge measurements of Mill Creek near Los Molinos, Cal., in 1910,

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

Feet. Sq. ft. Feet. | Sec.-ft.
460

Jan. 23 | J.E. Stewart. ... ...o.oiiiii i 48 139 1.98

Mar. 17 |..... 5 53 140 1.92 479
May 24 | W, B, Clapp... .. 49 139 1.70 404
July 6| J. E. Stewart.. 44 93 .86 162
Aug. 6]..... do......._. .. 43 84 .65 125
Sept. 13 | W. V. Hardy .o oeimiii i 33 84 .83 119

Note.—These measurements were made by engineers of the United Siates Geological Survey.

Gage hewght of Mill Creek near Los Molinos, Cal., for 1910.

Feet. Feet.
Feb. 28 ool 1.80 | Aug. 20 ... . 0. 65
June 25.. ... ... ... ... .90 B0 e e .63
July 1. .l 90 | Sept. 10 . ...l 63
L 87 | Oct. 1. 63
10 el 87 | Dec. 16. .o 1.10
D75 T .73 {0 79

B0 e .70

NotE.—These gage heights were observed by employees of the Los Molinos Land Co.

STONY CREEK BASIN.
GENERAL FEATURES.

Stony Creek drains an area comprising 828 square miles, lying on
the eastern slope of the Coast Range, north of the Cache Creek
drainage basin, and south of the Thomes Creek basin, which lies
between it and the Cottonwood basin on the north. Of this area
about 600 square miles is embraced in an irregular parallelogram
which is 10 to 15 miles wide and touches the crest of the range for a
distance of 50 or 60 miles. The creek rises in the south end of this
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area and flows northward along its eastern border for a distance of
about 35 miles, then westward for about 15 miles, and finally south-
eastward to its junction with the Sacramento near St. John. The
total length of the creek is about 90 miles, and its fall about 4,000 or
5,000 feet. ,

The principal tributaries of Stony Creek are Little Stony Creek
from the south end of the area, Briscoe Creek from its middle, Grind-
stone Creek from its north end; and North Fork, which enters the.
main creek about 10 miles northwest of Orland.

STONY CREEK NEAR FRUTO, CAL.

This station, which is located at Julian’s ranch, in the SW. %
NE. } sec. 14, T. 21 N., R. 6 W., about 7 miles northeast of Fruto
and 1% miles above the proposed mill dam site, was established Jan-
uary 30, 1901.

The only inportant tributary near the gaging station is Grind-
stone Creek, which drains an area of 173 square miles and enters from
the west a short distance above the station. Salt, Elk, and Briscoe
creeks enter the creek some distance above the station from the south.
North Fork of Stony Creek, which has a drainage area of about 90
square miles, enters about 12 miles below.

The gage, the datum of which has not been changed since the
station was established, is in two sections on the left bank and is
read daily, with occasional extra readings during flood periods.
The high-water portion is a vertical staff set in a rock excavation
about 200 feet above the cable. A sloping auxiliary staff gage,
bolted to rock, is read at low stages.

Discharge measurements are made {from a car and cable.

The channel is composed of gravel which shifts more or less during
high water, when the current is very swift and the stream is several
hundred feet wide. The creek is not liable to overflow until it
reaches the 15-foot stage on the gage.

The 1910 rating curve is fairly well defined for medium and low
stages, but poorly defined for high water. The records are fair.

Discharge measurements of Stony Creek near Fruto, Cal., in 1910.

Width. Areaof | Gage | Dis-

Date. Hydrographer. *| section. {height. |charge.

Sq. ft. Feet. | Secft.

356 6.72 | 1,460
246 5.92 968
691 8.6 | 5,050
566 7.6 | 3,110
62 4.2 53
62 4.2 52
20 4.0 26
19 4.0 24
8.5 3.85 4.9
6.9 3.85 4.2

Nore.—All measurements except that of Jan. 28 were made by the United States Reclamation Service.
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Daily gage height, in feet, of Stony Creek near Fruto, Cal., for 1910.

[Lee Julian, observer.}
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Fruto, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.
370 118 23 1 0.5 2 1 93
370 118 23 1 .5 2 11 93
370 118 23 1 .5 2 11 220
315 118 38 1 .5 2 11 370
315 93 38 i 1 2 11 425
315 93 23 1 1 2 11 485
315 93 23 1 1 2 11 485
315 93 23 1 1 2 11 485
315 93 23 1 1 11 11 485
315 93 23 1 1 11 11 550
315 93 23 1 1 11 11 620
315 72 11 1 1 11 11 620
315 72 11 1 1 11 23 550
315 72 11 1 1 11 23 50
265 72 2 1 1 11 23 47
265 72 2 1 2 11 23 485
220 72 2 1 2 11 23 435
220 72 2 1 2 11 23 425
180 54 2 1 2 11 23 425
180 54 2 1 2 11 23 370
180 38 2 ] 2 11 38 315
145 38 2 .5 2 11 38 265
145 38 2 .5 2 11 38 220
145 23 1 .5 2 11 54 180
145 23 1 .5 2 11 220 180
145 23 1 .5 2 11 180 180
145 93 1 .5 2 11 145 145
145 93 1 .5 2 11 118 145
118 72 1 .5 2 11 118 145
118 38 1 .5 2 11 118 118
118 [....... 1 I 3 PO, ... 118

NoTE.—Daily discharge determined from ratin;
defined; January 25-27, by indirect method for s
defined; discharge June 27-29 increased by water from

ftin,

curves applicable as follows: January 1-25, not well
channels; January 28-December 31, fairly well

ast Park reservoir.
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Monthly discharge of Stony Creek near Fruto, Cal., for 1910.

[Drainage area, 601 square miles.]

Discharge in second-feet. Run-off.
Month, Per Deﬁth in Dotal g%cv“'
. . inches on 'otal in e
Maximum.| Minimum.| Mean, sgn‘}?ére drainage | acro-feet.
area.
3,840 320 840 1.40 1.61 51,600 | C.
2,960 370 964 1.60 1.67 53,500 | C.
9,010 775 1,910 3.18 3.67 117,000 | C.
46 425 1.22 1.36 43,600 | B.
370 118 240 .399 .46 14,800 | B.
118 23 73.8 .123 14 4,390 | B.
38 1 11.0 .018 02 676 | D.
1 5 82 .0014 002 50 | D.
2 5 1.43 . 0024 85 | D.
11 2 8.68 .014 02 534 | D.
220 11 46.1 .077 09 2,740 | C.
620 93 346 .576 66 21,300 | C.
9,010 5 429 714 9.705 310, 000

LITTLE STONY CREEK NEAR LODOGA, CAL.

This station, which was established by the United States Reclama-
tion Service in March, 1907, for the purpose of determining the
quantity of flood water available for storage in the East Park Reser-
voir for use on the Orland project, is located at the East Park dam
site, 3% miles northwest of Lodoga, in the NW. 1 NE. { sec. 3, T.
17 N., R. 6 W., and is about 4 miles above the mouth of the creek.
Indian Creek enters Little Stony Creek from the east a short distance
abové the station. Two small ditches divert water for irrigation,
one 4 miles above and the other 1 mile below the station. The total
amount diverted is about 5 second-feet.

Since the station was first established several gages at different
locations and with independent datums have been used. During
the first part of 1910 the gage was an inclined staff on the left bank,
20 feet below the cable from which discharge measurements are
made. Since August, 1910, the gage in the East Park reservoir has
been used to determine the discharge of the creek.

As the channel is somewhat shifuing, the record for high stages is
approximate.” For medium and low stages the records are fairly
good.

Discharge measurements of Little Stony Creek near Lodoga, Cal., in 1910.

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

Sg.ft. Feet. | Secft.
199 5.45 1,190
71 3.88 175
32 3.55 61

Jan. 24
28
Mar. 16

Nore.—Measurements were made by the United States Reclamation Service.
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Daily gage height, in feet, of Little Stony Creek near Lodoga, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.771 3.75| 3.90} 3.30| 3.00{ 2.90
3.70( 3.75| 3.82| 3.30| 2.90
3.651 3.74) 3.75| 3.30| 2.70
3.0 3.74] 3.70| 3.30| 2.70
3.58 | 3.74| 3.68| 3.30| 2.78
3.57| 3.70) 3.64) 3.28 | 2.78
3.55| 3.65] 3.62| 3.26| 2.78
3.58| 3.62| 3.60| 3.24 2.78
3.75¢ 3.62| 3.58| 3.20| 2.78
3.80] 3.80| 3.57| 3.20| 2.78
3.78 | 3.72| 3.55| 3.10| 2.78
3.76 | 3.62| 3.60| 3.10( 2.68
3.70| 3.62| 3.60| 3.10| 2.68
3.68| 3.58| 3.58| 3.10| 2.68
3.66| 3.55| 3.55| 3.10| 2.68
3.60 | 3.55| 3.53| 3.10| 2.68
3.55| 3.55| 3.51| 3.10| 2.68
3.52( 3.55| 3.50f 2.70| 2.68
3.55| 3.55| 3.48| 2.70 | 2.68
3.55°] 3.55| 3.46| 2.70| 2.68
3.55| 4.19] 3.43 | 2.90| 2.68
3.58 | 4.82| 3.40| 3.05| 2.68
3.55| 4.60| 3.38| 3.05| 2.94
3.58 | 4.28| 3.36| 3.05| 2.95
. . 3.35{ 3.05| 3.28

3.34| 3.05| 3.30

3.331 3.03| 2.92

3.32| 3.00| 2.90

3.31| 3.00| 2.90

3.30| 3.00| 2.90
3.00

NorE.—Gage hei
Aug. 26 to Nov. 30.

ghts”for December taken from a gage at East Park reservoir. Creek probably dry from

Daily discharge, in second-feet, of Little Stony Creek near Lodoga, Cal., for 1910.

Day.

Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
106 155 | 27 7.0 3.0 0.8 1.0
106 127 | 27 3.0 3.0 .8 1.0
103 106 | 27 5 3.0 .8 1.2
103 92| 27 .5 3.0 .8 . 1.2
103 87| 27 .9 3.0 .8 1.4

92 78| 25 .9 3.0 .8 4.0
80 74 23 .9 3.0 8. 5.5
74 69 | 22 .9 2.6 .8 4.5
74 65| 18 .9 2.2 .8 4.5
120 64| 18 .9 1.8 .8 1. 4.0
98 60| 11.5 .9 1.4 .8 11.0
74 69| 11.5 .4 1.0 .8 23.0
74 69 ( 11.5 .4 .9 .8 8.0
65 65| 11.5 .4 .9 .6 |- 5.5
60 60 11.5 .4 .9 .5 5.0
60 5 | 11.5 .4 .9 .4 5.0
60 53| 115 .4 .9 .4 5.0
60 51 .5 .4 .9 3. 4.0
60 48 .5 .4 9 3. 3.5
60 45 .5 .4 .8 .2 3.5
281 41 3.0 .4 .8 .2 3.0
671 37 9.2 .4 .8 .1 3.0
522 35 9.2 4.6 .8 .1 3.0
331 33 9.2 5.0 .8 0. 3.0
247 32 9.2 25 .8 0 3.0
192 31 9.2| 27 N3 3.0
348 30 8.4 3.8 .8 2.0
400 29 7.0 3.0 .8 1.5
262 28 7.0 3.0 Bl 3.0
228 27 7.0 3.0 [ -7 D 2.5
155 |..oon.. 7.0 |--..... S -2 PO 2.5

NoTE.—Dail,
Discharge for

discharge Jan. 1 to Aug. 25 determined from a discharge rating curve fairly well defined.
ecember computed by the United States Reclamation Service from gage heights at the
East Park reservoir.
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Monthly discharge of Little Stony Creck near Luadoga, Cal., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (totalin
. acre-feet). racy
Maximum. | Minimum. | Mean.

JANUALY - o ee e, 1,280 2.21 101 6,210 | B.
February. .. .. ....ocoooiiiiiaiaa.. ... 120 55 80.7 4,480 | B.
March. ... ... ..ol .- 671 60 170 10,500 | B.
April il . 155 27 60. 5 3,600 | B.
May.. a-- 27 .5 13.2 812 | B.
June. ...l 27 .4 3.20 190 | C.
Jaly el . 3 .8 1.48 91| C.
August. .. i .8 .0 .44 27 | C.
December..... ..ot e 23 1.0 4.24 261 |......

NoTE.—Records for December computed from gage heights taken at the East Park reservoir.
The creek was probably dry during the greater part of September, October, and November.

FEATHER RIVER BASIN.

GENERAL FEATURES.

Feather River heads on the crest of the Sierra and takes a general
southerly course to its union with the Sacramento about 30 miles
south of Marysville and about 15 miles northwest of Sacramento.
Its total length is about 175 miles and its drainage area comprises
approximately 6,590 square miles, lying on the western slope of the
Sierra Nevada, south of the Pit River basin, and north of the Ameri-
can River basin.

The basin is naturally subdivided into three other comparatively
large basins: North Fork basin at the north and west, with a total
drainage area of about 2,220 square miles; Middle Fork basin in the
center and at the east, with a total drainage area of about 1,340 square
miles; and Yuba River basin at the south, with a total drainage area
of more than 1,300 square miles.

The drainage basin of the North Fork, here regarded as the main
stream, includes the eastern part of Butte, the greater part of Plumas,
and the southwestern corner of Lassen counties. The junction of
North and Middle forks is in Butte County, about 6 miles northeast
of Oroville. The length of North Fork basin does not exceed 75
miles, and its width in Plumas County is about 65 miles. Middle
Fork basin is long but comparatively narrow except at its east end,
where it broadens out and includes Sierra Valley, a large meadow
valley at an altitude of 5,000 feet. Beckwith Pass, which opens into
this valley from the east, is the lowest pass in the Sierra Nevada, and
has an elevation of about 5,200 feet above sea level. Sierra Valley
and the surrounding country are very dry in the summer. The great-
est elevation in the Middle Fork basin is about 8,500 feet.

Butt Creek joins North Fork from the west about 12 miles south
of Prattville. It has a total drainage area of 74 square miles. Indian
Creek enters North Fork from the east about 20 miles southwest of
Prattville, and has a total drainage area of about 1,020 square miles.
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Yuba River rises near the crest on the western slope of the high
Sierra and flows southwestward to its junction with Feather River
at Marysville. The total length of the stream is about 90 miles.
Its basin lies south of the Middle Fork of Feather River basin, west
of the Truckee River basin and north of the American and Bear
River basins, is chiefly in Yuba, Sierra, and Nevada counties, and is
one of the principal subdivisions of the Feather River basin. It
comprises an area of more than 1,300 square miles in extent. Its
extreme length from the mouth of the Yuba to the crest of the Sierra
is about 70 miles, and its greatest width is about 35 miles. The most
important tributaries are North Fork of Yuba, South Fork of Yuba,
and Deer Creek from the east, and North Fork of North Fork and
Canyon Creek from the north. A dam on the South Fork of the
Yuba is shown on Plate IV, A.

Bear River, the principal tributary of the Feather befow the Yuba,
drains a narrow strip comprising 300 square miles, lying on the west-
ern slope of the Sierra below an altitude of 5,500 feet. The river rises
near Emigrant Gap, in the extreme northeastern part of its basin,
and flows southwestward to its junction with Feather River about
15 miles south of Marysville. It is the boundary line between Nevada
and Placer counties and closely parallels the Bear-American divide,
which is 1 to 2 miles south of it. Its principal tributaries are Steep
Hollow Creek, Greenhorn River, and Wolf Creek, all from the north.

NORTH FORK OF FEATHER RIVER BELOW PRATTVILLE, CAL,

This station, which is located in the canyon at the proposed dam
site of the Great Western Power Co., about 3 miles below the Meadow
View bridge crossing on the Prattville-Greenville road, and about 5
miles southeast of Prattville, was established by the power company
November 22, 1905. (See PL. IV, B.)

Butt Creeck enters from the west about 5 miles below the station,
and Indian Creek from the east about 15 miles below; North Fork and
Hamilton Branch unite about 5 miles above.

Thin sheet ice forms occasionally, but does not materially affect the
relation between gage height and discharge.

The bed is rocky_and is not likely to change greatly. The current
is swift at high water, but its velocity is moderate at other stages. At
low water the stream is about 60 feet wide and has a maximum depth
of 9 feet.

A staff gage is located 700 feet above the cable section. Gage
heights are recorded by automatic register. The datum of the gage
has remained unchanged.

Measurements were made from a boat until November 22, 1905,
since which time they have been made from a cable and car.

40183°—wsp 291—12——10
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Records at this station are very good.
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Determinations of discharge are published as furnished by the
company.
Daily discharge, in second-feet, of North Fork of Feather River below Prattville, Cal.,
Jor 1910.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.
1,253 | 1,608 | 1,600 | 880 | 685| 620| 595| 612 616 755
1,331 | 1,652 | 1,620 | 873 | 685| 616| 592 620| 616]| 877
1,467 | 1,660 | 1,585 | 8571 679 | 613| 592| 620 625 914
1,806 | 1,660 | 1,500 | 842 | 679 | 609 607 632| 62| 97
2,147 | 1,635 | 1,536 | 830 | 679 | 609 | 609| 35| 625| 857
2,176 | 1,646 | 1,452 | 819 | 75| 613 607| 68| 625 71
2,170 | 1,677 | 1,392 | 815 | 671 | 613| 602| 628| 625| 712
2,176 | 1,715 | 1,376 | 804 | 67| 613 602| 625| 660 | 745
2,242 (1,770 | 1,307 | 797 | 679 | 609| 602| 625| 733 (1,254
2,280 | 1,810 | 1,440 | 783 | 682 | 607) 602| 625| 678 1,800
2,230 | 1,912 | 1,457 | 778 | 679 | 609 | 609 [ 643 | 698 | 2,004
2,197 | 1,865 | 1,415 | 770 | 679 | 609 | 609 | 667| 6981 810
2,200 [ 1,780 { 1,366 | 770 | 682 | 607 | 616| 652| 688 [1,405
2,216 | 1,748 | 1,342 | 763 | 675| 602 | 620| 639| 6601153
2,186 | 1,728 | 1,322 | 759 { 671| 599 | 635( 639| 660 | 988
2,084 [ 1,720 | 1,208 | 755 | 664 | 595 | 6s8| 635| o642 910
2,084 | 1,745 | 1,188 | 755 | 656 | 592 | 66¢| 628| 642 808
2,230 [ 1,793 | 1,148 | 751 | 652 | 595| 52| 625| 667 | 783
2,760 | 1,850 | 1,121 747 | 65| 595| 649 620| 667] 759
3,368 | 1,030 | 1,121 | 741| 671| 592 | 643| 616| 652| 745
3,468 11,939 | 1,000 | 737{ 667| 595)| 639| 616| 645| 733
3,220 1,896 { 1,106 | 737 | 653 | 595 35| 616| 660 | 697
2.817 1,880 | 1,066 | 733 | 648{ 595| 635| 616| 665| 688
2,444 | 1,806 | 1,040 | 726| 649 | 595| 628| 16| 810 637
2,158 | 1,896 | 1,018 | 719 | 646| 595 | 625| 616| 922 667
1,045 1,885 980 715| 43| 599 | 625| 616| 845 635
1,859 ] 1,868 | 948 | 708 | 639 | 580| 625| 616 810| 616
1,745 | 10806 | 944 | 697 | 35| 595| 625| 16| 810| 607
647l 73| 927] e8| 632 595| 625| o16| si0| 607
1590 1,684 | 9101 685| 628| 95| 625| 616] 810 602
1,585 |.oonen. 892 |....... 625 [ Bo5 | ...... 616 |.......| 607

NoTe.—Determinations of daily discharge furnished by the Great Western Power Co.

to 21 and Sept. 25 to 29 estimated.

Discharge Jan. 16

Monthly discharge of North Fork of Feather River below Prattville, Cal., for 1910.

[Drainage area, 506 square miles.]

Discharge in second-feet. Run-off.
Month. Per .Degth in Total
. - inches on otal in
Maximum. | Minimum. | Mean. s;qxg?:e drainage | acre-feet.
area.
B *

JRNUATY .o eeee e 1,015 741 844 1.67 1.92 51,900
February.........oooooiiiiiiiao 1,167 797 908 1.79 1.86 , 400
March.c.oooonon 3,468 1,253 2,160 427 4.92 133,000
April.. 1,939 1,608 1,780 3.52 3.93 106, 000
May 1,690 892 1,250 2.47 2.85 76,900
June.............oLlill... 880 685 768 1.52 1.70 45,700
July. i 685 625 662 1.31 1.51 40,700
August.....o.oooiiiiiiiiiiil 620 589 602 1.19 1.37 37,007
September. ....................... 688 592 623 1.23 1.37 37,100
October.. ... ................ 667 612 625 1.24 1.43 33,400
November.... ... ._........... ... 922 616 696 1.38 1.54 41,402
December..... .. .............. 2,004 602 908 1.79 2.06 55,800
Theyear.........ccooo...... 3,468 589 987 1.95 26. 46 714,000

Nore.—Estimates computed by the Geological Survey from daily discharge determined by the Great

‘Western Power Co.
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NORTH FORK OF FEATHER RIVER NEAR BIG BEND, CAL.

This station was established June 13,1905, and is located about
300 feet above the head of Big Bend tunnel and about 20 miles north
of Oroville. ;

No important tributaries enter for many miles above the station.
West Branch enters from the west about 10 miles below the station
by river, and Middle Fork comes in from the east about 20 miles below.

The datum of the staff gage remained unchanged from 1905 to
1907. During 1908 the gage was changed several times, owing to
construction work about the head of Big Bend tunnel.

Discharge measurements are made by means of a boat when the
stage is below 11 feet. For higher stages float measurements are
made at this point and check measurements are made 2 miles down-
stream, from the cable of the Golden State Power Co.

The stream has a rock channel which is practically permanent. At
low water the stream is about 85 feet wide and 19 feet deep and has
a sluggish but uniform current.

Determinations of daily discharge are published as furnished by
the Great Western Power Co., which has maintained this station |
since its establishment.

Daily discharge, in second-feet, of North Fork of Feather River near Big Bend, Cal., for
1910.

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

6,342 1 6,813 | 6,020 | 2,161 | 1,295 { 1,026 957 975 | 1,017 { 1,350
1,315 | 1,033 948 984 | 1,011 | 1,320
1,279 | 1,030 948 987 | 1,005 | 3,640
1,279 | 1,017 948 991 | 1,005 | 3,460
1,279 | 1,011 942 996 | 1,002 | 2,195
1,264 | 1,005 942 996 | 1,005 | 1,890
1,256 996 939 984 | 1,011 ] 1,690
1,249 988 940 984 | 1,113 | 2,335
1,219 984 940 975 | 1,177 | 4,510
1,204 981 942 975 | 1,149 | 5,045
1,189 975 942 | 1,074 | 1,245 | 5,573
1,175 978 945 | 1,169 | 1,416 | 4,325
1,175 978 955 | 1,089 | 1,281 | 3,

(1035 | 947 |....... TCA 1,320

Note.—Daily discharge determined by the Great Western Power Co.
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Monthly discharge of Nor:th Fork of Feather River near Big Bend, Cal., for 1910.

[Drainage area, 1,940 square miles.]

Discharge in second-feet. Run-off.
Month, Per Depthin .
Maximum. | Minimum. | Mean. square lgfaigsaziel a’Ic‘?g_afle;l.
area.

6,462 2,100 2,990 1.54 1.78 184,000

February................... 8, 2,575 3,560 1.84 1.92 198, 000
March.... . ... 14,555 6,342 9,000 4.64 5.35 553,000
April 7,957 5,707 7,060 3.64 4.06 420,000
May. oo 6,020 2,173 4,000 2.06 2.38 246,000
JUNC. oo 2,161 1,309 1,580 .814 .91 94, 000
Julyeeeeoe i 1,315 1,035 1,160 .598 .69 71,300
August.....o.ooooiiloL . 1,033 940 973 .502 .58 59,800
September........... ... es 1,158 939 998 514 .57 59,400
October.................... - 1,169 975 1,010 .521 .60 62,100
November.........c....... J. 2,397 1,002 1,280 . 660 .74 76, 200
December.....coovoiiieiennnannnn 5,573 1,217 2,240 1.15 1.33 138, 000
Theyear.................... 14,555 939 2,980 1.54 20.91 2,160, 000

NoTE.—Estimates were computed by the Geological Survey from the daily discharge table furnished
by the Great Western Power Co.

FEATHER RIVER AT OROVILLE, CAL.

This station, which is located near the Oroville highway bridge, in
sec. 8, T. 19 N, R. 4 E., about 6 miles below the junction of North
and Middle forks, and about 30 miles above the mouth of Yuba
River, was originally established January 1, 1902. No important
tributaries enter near the station.

No water is diverted immediately above the station, and all
acquired water rights above are probably for power development.
An irrigation project for lands in the vicinity of Biggs, Gridley, and
Live Oak, is under construction. Water filings equal to the entire
low-water flow have been made by the company interested in this
reclamation. The point of diversion is a short distance below
Oroville.

The United States Weather Bureau gage, located at the bridge,
was read from 1902 to 1905. All gage heights for those years refer
to a datum 2 feet lower than that used by the United States Weather
Bureau in order to avoid minus readings. Discharge measurements
were made from a boat about 500 feet above the bridge.

In December, 1905, the station was moved about 1,000 feet above
the bridge, a stafl gage was installed on the left bank, and a cable
erected near the gage. The bridge gage was read from January 1 to
February 28, 1906, and from September 5 to December 31; the cable
gage from March 1 to July 24, 1906. No readings were made from
July 25 to September 4, 1906. All gage heights for 1906 were
reduced to the datum of the cable gage by means of a table of com-
parative readings on the two gages. The station was completely
destroyed by the flood of March, 1907, which took away the gage
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and the cable. From March 19 to April 7, 1907, the United States
Weather Bureau gage on the bridge was read and the readings
corrected to the datum of the cable gage.

On April 8, 1907, a new stafl gage in several sections, referred to
the old datum, was installed on the left bank, 1,000 feet above the
highway bridge. A new cable was placed across the river October
10, 1907, about 125 feet below the old one and 20 feet below the new
gage.

When the station on Feather River was established at the new
location above the Oroville Bridge the section was thought to be
fairly permanent, but measurements made during the last four years
show changes in the gaging section, or in the stream channel below
the gaging section, which have made it impossible to obtain a perma-
nent rating curve. The construction of the Western Pacific Railway
through the canyon of the Feather resulted in washing large amounts
of heavy débris into the river channel. Undoubtedly this débris is
constantly being brought down ths river during periods of flood
discharge.

There are many uncertainties in the past records on account of
the washing out of gages, unreliable observers, and shifting channe].

Conditions for cbtaining accurate measurements at high stages are
poor. At other stages the discharge data are fairly reliable, though
the channel is subject to change and frequent measurements are
necessary. At low stage the stream is about 280 feet wide and 10 to
15 feet deep, and the current is sluggish. The records for 1910 may
be considered good.

Discharge measurements of Feather River at Oroville, Cal., in 1910.

Area of | Gage
Date. Hydrographer. Width.| o otion. height. | charge.

Daily gage hetght, in feet, of Feather River at Oroville, Cal., for 1910.
[E. S. Blackmore, observer.]
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Daily gage height, in feet, of Feather River at Oroville, Cal., in 1910—Continued.
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Monthly discharge of Feather River at Oroville, Cal., for 1910.

[Drainage area, 3,640 square miles.]

Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per ; N racy.
Maximum. | Minimum. | Mean. sgll;i«.g‘e 1%‘;’]5,&22 gc?et'_af;g
g area.
January.................... 14,700 4,610 6,750 1.85 2.13 415,000 | A.
February R 21,000 5,490 7,910 2.19 2.28 443,000 | A.
March. 29,200 ) 17,900 4.92 5.67 | 1,100,000 | A.
April.. ... 14,700 10,500 | 12,600 3.46 3.86 750,000 | A.
May....... 9,83 . 6,850 1.88 2.17 421,000 | A.
June..... 3,730 1,880 2,620 . 720 80 156,000 | A.
July..... 1,880 1,400 1,600 . 440 51 08,400 | A.
August, ... 1,590 1,010 1,350 .371 .43 83,000 | A.
September. 1,400 1,010 1,170 .321 .36 69,600 | A.
October.. 2,180 940 1,200 .330 38 73,800 | A.
November. 4,610 1,160 1,860 L5111 57 111,000 | A.
December......._._.. 8,340 1,780 3,400 .934 1.08 209,000 | A.
Theyear............. 29,200 940 5,440 1.49 20.24 | 3,930,000

BUTT CREEK AT BUTTE VALLEY, CAL.

Butt Creek rises in the extreme western part of Plumas County and
flows eastward, discharging into North Fork of Feather River about
9 miles south of Prattville. The creek is about 25 miles long, and its
drainage area comprises 74 square miles. It has an approximate fall
of 3,000 feet, and is well adapted for power development.

The gaging station was established June 14, 1905, about 2 miles
above the mouth of the creek and 100 feet below the footbridge at
the lower end of Butte Valley. The bottom of the channel is com-
posed of coarse gravel and shifts somewhat during extreme floods.

Measurements are made by wading at low stages and from the
footbridge at high water. The staff gage is nailed to a post 15 feet
below the measuring section and its datum has remained unchanged.

The records are good, as the changes in channel have been well
covered by measurements.

Determinations of daily dlscharge are published as furnished by
the Great Western Power Co., which has maintained this station since
its establishment.

Dazily discharge, in second-feet, of Butt Creek at Butte Valley, Cal., for 1910.

Days. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 88 59 157 172 11| 35 27.6 | 25.4| 26.0| 26.1 26 34
2 87 58 188 179 941 34.5( 27.8| 25.6| 25.6| 26.1 26 33
3 81 55 204 182 108 | 34 27.6 (| 25.6 | 25.4| 26.1 26 81
4... 79 54 204 179 107 | 33.8| 27.6| 25.6| 25.4| 26.1 26 58
5 77 52 195 179 101 33 27.6 | 25.6| 25.4( 26.1 26 44
6. 7 53 185 181 871 33 27.4| 25.6 25.4| 26.1 26 39
7. 74 57 179 181 81 33 27.41 25.6| 25.6 26.1 26 37
8. 73 60 179 185 75| 32.8| 27.2| 25.6| 25.6( 26.1 27 44
9... 71 62 191 187 77| 32.5| 27.1| 25.6| 25.4| 26.1 29 167
10 70 55 200 187 88| 32.5) 27.11 25.6 1 25.4| 27 29 132
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Daily discharge, in second-feet, of Buitt Creek; at Butte Valley, Cul., for 1910—Continued.

Days. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
70 57 200 232 76| 32.3| 26.5( 26 25.4| 27.8 32 140
63 61 204 187 74| 32.3| 26.5| 26 25.6 | 28 35 94
64 62 220 178 71] 32 26 26 26.0| 28 29 52
64 65 232 170 66 | 31.7| 26 26.5 | 26.0| 27.2 28 65
63 65 210 161 61| 31.2| 26.5| 26.5| 26.1( 26.1 28 42
66 68 151 167 58 [ 30.8 | 26 26.5| 28.6) 26. l. 29 41
66 69 211 169 55| 30.4| 25.6 1 26.5| 28.5]| 26.1 30 40
66 64 255 173 52| 30 25.6 | 26.5| 27.4) 26.2 32 39
62 60 417 173 50| 29.3) 25.6| 27.1) 27.1} 26.2 29 37
58 60 475 176 49 29.3] 25.6 | 27.1§ 27.1| 26.2 30 37

334 172 481 29.3 | 25.4) 27.1| 26.5| 26.2 30 37
365 162 471 28.9| 25.4| 26.5| 26.5) 26.2 31 36
272 | 155 44} 28.9] 25.4f 27.1] 26.5] 26.1 32 36
212 148 46 | 28.5( 25.4| 27.1} 26.0] 26.1 67 36
206 134 45| 28.5| 25.4| 27.1] 26.0( 26.1 85 34
180 124 41| 28.1| 25.4| 26.5| 26.5| 26.1 65 33
165 120 41| 28.1| 25.4| 26.5| 27.11 26.1 47 33
153 117 41 ] 28.1| 25.4] 26.5| 26.5| 26.1 46 32
154 111 45| 28.1| 25.6 | 26.5| 26.0( 26.1 34 33
158 119 381 27.8| 25.4| 26.5| 25.6| 26.2 34 34
167 |....... 37 [-coe-d] 25,4 26,5 |.......] 26.2)....... 34

NortE.—Determinations of daily discharge furnished by the Great Western Power Co.

Monthly discharge of Butt Creek at Butte Valley, Cal., for 1910,

[Drainage area, 73 square miles.]

Discharge in second-feet. Run-off.
Month. Por | DRI | rotatin
Maximum. | Minimum. | Mean. s&?&m (lilrai;age %?ﬁ-felét.
area.

January ..ol 88 49 65.5 0.898 1.04 4,030
February . 204 52 72.9 . 999 1.04 4,050
March... . 475 153 221 3.03 3.49 13,600
April... . 232 111 165 2.26 2.52 9,820
ay... 111 37 65.0 .890 1.03 4,000
June. 35 27.8 30.9 423 .47 1,840
July... 27.8 25.4 26.3 .360 .42 1,620
August. .. 27.1 25.4 26.3 ~ .360 .42 1,620
September. 28.6 25.4 26.2 .359 .40 1,560
October.... 28 26.1 26.4 .362 .42 1,620
November. . 85 26 34.7 .47 .53 2,060
December....ocoueemaaeaiaaaaaon. 167 32 52.7 .722 .83 3,240
Theyear.........ooooieianen 475 25.4 67.8 .929 12.59 49,100

NOTE.—These estimates were computed by the Geological Survey from the daily discharge table furnished
by the Great Western Power Co.

MIDDLE FORK OF FEATHER RIVER AT CROMBERG, CAL.

This station, which is located in the N. % sec. 24, T. 23 N., R. 11 E.
at the California White Pine Co.’s log chute, 600 feet west of the post
office at Cromberg, about 4 miles below the mouth of Jamison Creek
and half a mile above the mouth of Jackson Creek, was established
November 3, 1910.

No water is diverted in the vicinity of the station.

The gage is a vertical staff fastened to a pier of the log chute near
the right bank.
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Discharge measurements are made by wading, as a car and cable
have not yet been installed.:

The drainage area above the station is well forested.

The station is maintained in cooperation’ with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

The following discharge measurement was made by F. G. Wood,
150 feet above log chute:

November 3, 1910: Width, 56 feet; area, 50 square feet; gage height, 2.45 feet;
discharge, 54 second-feet.

Gage height of Middle Fork of Feather River at Cromberg, Cal., for 1910. -

[J. E. Nail, observer.]

Feet. Feet

Nov., 3o ... 2,45 | Dec. 3. .. ... . ... ... 3.8
22 2.75 L 4.0

26, 3.45 19 . 2.9

29 . . 2.9 B0 e 2.8

MIDDLE FORK OF YUBA RIVER NEAR NORTH SAN JUAN, CAL.!

This station, which is located one-fourth mile below the highway
bridge at Freeman’s Crossing, 3 miles northeast of North San Juan,
in the N. 3 NW. 1 sec. 23, T. 18 N,, R. 8 E., in the Tahoe National
Forest, was established October 27, 1910.

Oregon Creek enters three-fourths mile above and Moonshine Creek
one-fourth mile below the station. The North Fork joins the Middle
Fork about 4 miles below Freeman’s Crossing.

The gage is a vertical staff wedged between two large bowlders on
the right bank, one-fourth mile below the bridge.

As a car and cable have not yet been installed, discharge measure-
ments are made by weding or from the highway bridge.

This station is maintained in cooperation with the United States
Forest Service. ‘

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Middle Fork of Yuba River near North San Juan, Cal., in 1910.

Areaof | Gage | Dis-

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

Feet. Sq.ft. Feet. Sec.-]"tl.l

Sept. 12a| T. W, NOICrosS. e coveemnrerennnns e eereacerae s 45 49 ()
Oct. 27¢| McGlashan and Wood 45 50 4.26 72
Dec. 6] FoG.WO00d.usuaeueloneeaaeeaasenaeensemaeansencasnnaannn 65 130 4.80 178

e Made by wading 300 feet above bridge. ¢ Made by wading 125 feet above gage, 100 feet aboverifile.
b Gage not installed. d Made by wading 150 feet above gage,

1 This stream is locally known as Middle Yuba River.
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. Gaée height of Middle Fork of Yuba River near North San Juan, Cal., for 1910.

[C. E. Whittum, observer.]

Feet. Feet

Oct. 27 ..o ... 4.26 | Dec. 5. 5.00
28 e 4,26 100 . 4.95
Nov. 5. . 4.27 8 6.15
8 5.05 19 L 5. 95
19 4.35 2 1 5. 00

YUBA RIVER NEAR SMARTSVILLE, CAL.

This station, which is located 1 mile north of Smartsville and 20
miles above Marysville, Cal., at a point in the foothills called The
Narrows, in sec. 22, T. 16 N., R. 6 E., was established June 2, 1903.

Deer Creek (draining about 89.6 square miles) enters from the east
about 1 mile above the station. South Fork of Yuba (draining 360
square miles) and North Fork of Yuba (draining 492 square miles)
enter from the east and north about 8 and 15 miles, respectively,
above the station. Dry Creek (draining area 106 square miles) enters
“from the north about 7 miles below the station.

No water is diverted immediately above the station. Extensive
water rights have been acquired throughout this basin, and practi-
cally the entire flow of the South Fork has been preempted by filings.

The Colgate power plant of the Pacific Gas & Electric Co., located
about 12 miles above the station, diverts water from the North Fork
of the Yuba about 11 miles below Bullards Bar. Water is also
diverted from the South Fork of Yuba River to the Bear River
Basin. The records at this station do not, therefore, show the
natural run-off from the Yuba River Basin.

At the point of measurement the channel is straight for several
hundred feet and is filled to a great depth with gravel and sand—
tailings from hydraulic mining—which are continually shifting, alter-
nately filling and scouring. On this account frequent discharge
measurements are made in order to determine the discharge closely.
The banks are high and rocky and confine the river at all stages.
The current is swift. After the rains of 1904 it was found that the
bed of the stream had been lowered for an average depth of 2 feet.
During recent years the bed of the stream has been lowering. and
on August 1, 1906, the gage datum was lowered 10 feet.

The gage is a vertical staff in two sections and is read daily. The
low-water portion is bolted to a rock wall on the left bank; the high-
water portion is bolted to the wall on the right bank at the cable from
which discharge measurements are made.
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The shifting of the bed and the torrential nature of the stream
render conditions for obtaining accurate discharge data poor. At
high stages only float velocities can be measured. The record for
1910 may be considered good.

Discharge measurements of Yuba River near Smartsville, Cal., in 1910.

. Areaof | Gage Dis-

Date. Hydrographer. Width. section. |height. |charge.
Feet. Sq.ft. Feet. | Secft.
Jan. 17 | J.R. MeKeel. ... ..o ool 160 858 8.50 3,350
21 | J.E. Stewart. . ..ouu o 153 702 8.00 2,600
27 [J.R.MeKeel. . ..ol 180 1,050 9.40 5,230
L R P 170 932 8.60 4,300
Feb. 6 165 796 8.00 3,140
13 165 794 8.10 3,280
. o o 170 910 8.50 4,190
b7 IR U T 180 | 1,110 9.20 5,870
Mar. 8 [ e 185 1,260 | 9.50 [ 6,770
15 | J.E. Stewart.........oo..ooooo. - 195 1,150 9.55 6,530

May 2| J.R.McKeel....................... . 180 1,190 8.90 5,
{1 PO« [ TR e 160 850 7.40 2,960
.................... 145 679 6.40 1,720
.................. 135 583 5.90 1,210
.................. 125 417 4.70 483
.................. 123 389 4.50 381
...................... 122 300 4.30 317
.................. 118 348 4.20 299
........ 118 346 4.20 292
.............. .- 118 370 4.40 364
J.E. Stewart..........oooooos .- 105 177 4.36 357
Nov., 5|J.R.McKeel......cooiiommiiiinnnaaun. .- 18 365 4.40 349
20 .do.... . 125 426 4.80 527
Dec. 27 |0 125 445 5.00 645

a Measurement made by wading 200 feet below gage.
Daily gage height, in feet, of Yuba River near Smartsville, Cal., for 1910,
[J. R. McKeel, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
12.8 9.0 9.5 9.4 9.1 7.3 4.9
1.5 8.4 9.7 9.9 8.9 7.0 4.8
10.4 83 10,0 9.75 8.9 6.9 6.5

9.7 82} 10.0| 9.6 8.5 6.6 7.9
9.2 8.1 9.9 9.6 8.4 6.4 6.6
8.9 8.0 9.7 9.6 8.4 6.3 4.40..... .. 8.9
8.8 9.0 9.5] 9.6 8.3 6.3 cee..b 44 5.7
8.7 8.4 9.5 9.8 9.1 6.2 4.4 4.5 5.6
8.7 8.2 9.6 10.2 9.5 6.1 4.3 5.0 5.6
8.5 8.1 9.9 10.4 9.7 6.0 4.3 4.8 6.4
8.3 8.1 9.9 10.6 9.4 6.0 4.5 4.6 | 10.4
8.1 8.0 9.9 9.7 8.9 5.9 5.1 5.8 7.4
8.0 8.1 9.9] 9.8 9.0 5.9 4.9 5.2 6.5
8.9 83| 10,0} 9.7 9.0 5.8 4.7 4.9 6.2
9.8 8.1 9.6 9.5 |[....... 5.9 4.6 4.7 6.0
B.2| 80| 92| 98| 86| 58 4.6 46| 5.9
8.5 7.9 9.2 | 10.4 8.6 5.7 4.6 4.6 5.8
8.3 8.0 10.2] 10.7 8.5 5.6 4.5 4.8 5.7
8.1 9.2| 13.0] 110 84 |....... 4.5 5.0 5.6
, 8.0 85| 13.5| 110 8.2 5.6 4.5 4.8 5.5
8.0 8.3 | 129 10.7 8.1 5.6 4.5 4.7 5.4
8.2 9.11 12,5 10.5 8.1 5.5 4.4 4.7 5.3
9.1 85| 11.51]10.4 8.3 5.5 4.4 4.7 5.2
13.9 8.9 10.8| 10.45 8.3 5.5 4.4 6.0 5.1
10.9 11.6 | 10.5 | 10.5 &2 5.4 4.4 7.4 (...
N S 10.2 9.8110.6 F ¢ I DR PSRN I U 4.4 5.9 5.0
9.4 9.2 9.5110.5 7.7 5.3 4.6 4.2 4.4 44 5.3 5.0
9.0 9.0 9.3 10.5 7.6 5.3 4.5 4.2 ..., 4.4 5.2 5.0
8. 9.1| 9.8 7.5 5.2 (oo il 4.4 4.4 5.0 5.0
8. 9.0| 9.4 7.4 5.2 4.5 4.2 o 4.9 5.0
3 9.3 ... 74 ... 4.5 | . 4.4 ... 4.9
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Daily discharge, in second-feet, of Yuba River near Smartsville, Cal., for 1910.

SURFACE WATER SUPPLY, 1910, PART XI.

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

6,400 | 5,800 | 2,830 730 390 295 355 355 575

7,410 | 5,400 | 2,430 730 390 295 355 355 525

7,100 | 5,400 | 2,300 675 390 205 355 355 | 1,830

6,800 | 4,640 | 1,940 675 390 265 355 355 | 3,700

6,800 | 4,460 | 1,720 675 372 295 355 355 | 1,940

6,800 | 4,460 | 1,610 625 355 295 355 355 11,220

6,800 | 4,300 { 1,010 625 355 295 355 355 | 1,060

7,200 } 5,800 | 1,510 625 355 295 355 390 990

8,060 | 6,€00 | 1,410 600 355 295 320 625 990

8,500 { 7,000 | 1,310 575 355 295 320 525 | 1,720

7 8,960 | 6,400 | 1,310 575 338 295 390 435 | 8,500

7 7,000 | 5,400 | 1,220 550 320 295 675 | 1,140 | 2,970

3,400 | 7. 7,200 | 5.600 | 1,220 525 320 295 575 730 | 1,830

3,700 | 7 7,000 | 5,€00 | 1,140 525 320 295 480 575 | 1,510
3,400 | 6,800 | 6,600 | 5,200 | 1,220 502 320 390 435 480 | 1,310

3,250 | 6,060 | 7,200 | 4,820 | 1,140 480 320 | 1,220 435 435 | 1,220

3,120 | 6,000 | 8,500 | 4,820 | 1.0C0 480 320 675 435 435 | 1,140

3,250 | 8,060 | 9,190 | 4,640 990 480 320 525 390 525 | 1,060

5.250 114,800 | 9,890 | 4,460 990 480 320 435 390 625 990

4,050 (16,100 | 9,890 | 4,150 990 480 320 390 390 525 915

3,800 {14,600 | 9.190 | 4,000 990 480 308 390 390 480 850

5,300 {13,600 | 8,730 | 4,000 915 458 295 390 355 480 790

4,350 {11,100 | 8,500 | 4,300 915 435 295 390 355 480 730

5,120 | 9,420 | 8,620 | 4,300 915 435 295 390 355 | 1,310 675

10,500 | 8,730 | 8,730 | 4,150 850 435 295 355 355 | 2,970 675

7,800 | 7,200 | 8,960 | 3,850 790 435 295 390 355 | 1,220 625

6,000 | 6,600 | 8,730 | 3,400 790 435 295 355 355 790 625

5,600 | 6,200 | 8,730 | 3,250 790 390 205 355 355 730 625

....... 5,800 1 7,200 | 3,110 730 390 295 355 355 625 625

....... 5,€00 | 6,400 | 2,970 730 390 295 355 355 575 625

....... ,200 ... 2,970 {_......| 390 205 |.......| 355 |.......] &75

Nore.—Daily discharge Jan. 1 to Feb. 26 determined by the indirect method for shifting channels. Dis-

charge for the remainder of the year determined from a rating curve well defined below 7,600 second feet.
Discharge estimated or interpolated for days of missing gage heights.

Monthly discharge of Yuba River near Smartsvilie, Cal., for 1910.

[Drainage area, 1,220 square miles.]

Discharge in second-feet. Run ofl.
Per
Month. square | Depth in - [hsen-
Maximum. | Minimum. | Mean, | ™ile- ]dl.lr%iggel az:;?éé?).
area.

JANUALY oo 13,000 2,400 | 4,520 3.70 427] 28,000 | B.
February ... .o 10,500 3120 | 4300|360 3.75| 244,000 | B.
Mar(;h .................. 16,100 5,600 8,170 6.70 7.72 502,000 | B.
ﬁpﬂl s 9,890 6,400 7,900 6. 48 7.23 470,000 | B.
AY e 7,000 2,970 4,690 3.84 4.43 288,000 | A.
June................... 2,830 730 1,280 1.05 1.17 76,200 | A.
July. ..ol 730 390 525 . 430 . 50,? 32,300 | A.
‘August. 390 295 328 {969 31 '200 | A.
September. . . 1,220 295 383 .314 .35 22,800 | A.
October. ... ...._..._...... 675 320 388 .318 .37 , 900 A.
November.. 2,970 355 €53 .535 .60 38,900 | A.
December.................. 8,500 525 1,4 1.15 1.33 86,100 | A.

The year........._.... 16, 100 295 2, 880 2.36 32.03 | 2,080,000

NORTH FORK OF YUBA RIVER AT GOODYEAR BAR, CAL.!

This station, which is located at the highway bridge at Goodyear
Bar, in the E. 4 SW. $ sec. 5, T. 19 N., R. 10 E., was established

October 31, 1910.

1 This stream is locally known as North Yuba River.
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The first important tributary above the station is the North Fork
of the North Fork at Downieville, 4 miles upstream. Rock Creek
enters about one-eighth mile and Goodyear Creek about one-fourth
mile below the station.

In the early days Goodyear Bar and Downieville were large placer-
mining camps. At Downieville the entire low-water flow of the
North Fork was diverted into a flume which extended along the side
of the canyon for several miles. Each miner connected with this
enterprise was allotted 30 feet of the river channel, which was care-
fully worked to bedrock. This section of the North Yuba was one
of the richest placer districts in California. There is now considerable
activity in quartz mining in this district.

The gage at this station is a vertical staff in two sections on the
left bank: The low-water section is fastened to the old piling under
the bridge, and the main gage is fastened to the left pier.

Discharge measurements are made from the bridge.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of North Fork of Yuba River at Goodyear Bar, Cal., in 1910,

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

Feet. Sq. ft. Feet. | Sec.-ft.
143

Sept. 14a] T. W, NOICrOSS. ccevneemenureneeinacueeaniarnaennenas 72 100 | b3.41

Oct. 31¢f MeGlashan and Wood....evnenieieniiininiiian e 70 112 3.39 146
Dec. 8 F.G Wo00d. . .oouernimii it 71 157 | 3.8 330
Dec. 9{..... L 83 219 4.66 826

o Made by wading 300 feet above bridge.
b Water surface referenced and later gage height was determined.
¢ Made from downstream side of bridge.

Daily gage height, in feet, of North Fork of Yuba River at Goodyear Bar, Cal., for 1910.

[Walter S. Barton, observer.]

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.|{ Dec Day. Oct. | Nov.| Dec.
5.3 3.85
4.5 3.8
4.0 3.8
4.0 3.8
3.9 3.75
3.9 3.7
3.9 3.7
3.9 3.75
) 3.7
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OREGON CREEK NEAR NORTH SAN JUAN, CAL.

This station, which is located 150 feet below the highway bridge,
one-half mile from Freeman’s Crossing, 3% miles from North San
Juan,in the N.% SE. 1 sec. 28, T. 18 N,, R.8 E., in the Tahoe National
Forest, was established October 28, 1910.

The gage is a vertical stafl, fastened to an alder on the right bank,
150 feet below the bridge and about 500 feet above the mouth of the
stream.

As a car and cable have not yet been installed the discharge measure-
ments are made by wading or from the highway bridge.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of Oregon Creek near North San Juan, Cal., in 1910.

Date. Hydrographer, Width. sﬁﬁ%ﬁf hﬁ*;%i. clgi"sg-e.

Feet. 8q. ft. Feet. | Secft.
20 8.4

Oct. 28 [ McGlashan and Wood. ... ....oiiiiiiiiiiiiiiiiiniiiaaan. 36 3.73 3
Dec. 6| F.G. W00l . oo e e 41 ©o22 3.99 20
... Q0. e et i 81 90 4.81 139

Note.—All measurements made by wading.

Gage height of Oregon Creek near North Sen Juan, Cal., for 1910.
[C. E. Whittum, observer.}

Feet.

L0 7 3.73
N OV, Bt 3.7
5 P 5.1

211 3.9

07T R S 4.1
I 5.1

2 4.1

NORTH FORK OF NORTH FORK OF YUBA RIVER AT DOWNIEVILLE, CAL.!

This station, which is located in the NE. } NW. 1 sec. 35, T. 20 N.,
R. 10 E., in the Tahoe National Forest, at upper highway bridge in
Downieville, 500 feet above the dam and one-fourth mile above the °
mouth of the river, was established November 1, 1910.

The principal tributaries of this stream are Rattlesnake Creek,
Middle Fork, and East Fork, all of which enter above the station.

A small ditch, which furnishes water for domestic uses at Downie-
ville, heads above the station.

The gage is a vertical staff fastened to the left face of the right
pier of the highway bridge.

1 This stream is locally known as North Fork of North Yuba River.
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Discharge measurements are made from this bridge also from the
bridge near the mouth.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of North Fork of North Fork of Yuba River at Downieville, Cal.,

in 1910.
Date. Hydrographer. Width. ;z;%‘;og{ hgizglet. clglrsée.
Feet. Sq.ft. Fect. | Secft.
Sept.16@| T. W. NOICrOSS .. ... ..ot iai i aecieaees 71 €3] (v 189
Nov. 1¢| McGlashan and Wood.. . .- 47 57 2.67 48
Dec. 98] F.G. Wo0o0d.. ..ot it et 70 202 3.64 440

a Made from upstream side of lower bridge near mouth in Downieville.

b Water surface 20.52 feet below center of nail driven into top board on guard rail fence 48 feet from edge
of right pier, upstream side of bridge.

¢ Made by wading about 800 feet above gage.

Daily gage height, in feet, of North Fork of North Fork of Yuba River at Downteville,
Cal., for 1910.

[John T. Mason, observer.]

Day. Nov Dee Day. Nov. Dec. Day. Nov. | Deec.
oo 2.67 2.70 2.80 3.80 2.90
2 2.67 2.70 2.98 3.40 2.90
F: T 2.70 3.75 2.75 3.20 2.85
S 2.70 3.25 2.65 3.15 2.85
S 2.65 3.05 2.65 3.05 2.85
R 2.67 3.00 2.¢8 3.05 2.83
. 2.67 3.00 2.60 3.05 2.80
8 2.80 3.35 2.87 3.03 2.80
Qe 2.74 3.62 2.73 3.00 2.80

R 2.70 3.55 2.69 2.9 g §9
A

ROCK CREEK AT GOODYEAR BAR, CAL.

This station, which is located near the footbridge at Goodyear
Bar,in the W. 1 SW. 1 sec. 5, T. 19 N, R. 10 E., in the Tahoe National
Forest, was established October 30, -1910.

The principal tributary is Woodruff Creek, which enters 350
feet above the station and about 600 feet above the mouth.

Three small ditches, having a total capacity of about 10 second-
feet, head above the station. Two of these, Paul Bachel’s ditch and
William’s ditch, divert water from Woodruff Creek about one-fourth
mile abdve its junction with Rock Creek. The intake of the Ken-
nedy ditch is about three-fourths mile above the mouth of Rock
Creek. Paul Bachel’s ditch, which supplies water for domestic use in
the town of Goodyear Bar, carried 0.69 second-foot on October 31
and 0.96 second-foot on December 8, 1910.
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The gage s a vertical staff fastened to an alder on the right bank.

Discharge measurements are made from the bridge 40 feet above
the gage.

This station is mamtamed in cooperatwn with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of Rock Creek at Goodyear Bar, Cal., in 1910."

: Areaof | Gage | Dis-
Date. Hydrographer. Width. costion. |height. |charge.
Feet. Sg.ft. Feet. | Sec.ft.
Sept. 14 | T. W. Norcross 5 2.0 (o) 0.6
Oct. 31 | McGlashan and Wood 8 5.4 2,36 2.0
Dec. 8| F.G. Wood............ 7.5 6.6 2.48 4.9

o Reference point to water surface 9.96 feet. Reference peint is chalked arrow on top of plank on foot-
bridge, upstream side.

Note.—All measurements made by wading in the vicinity of the gage.

Daily gage height, in feet, of Rock Creek at Goodyear Bar, Cal., for 1910.

[Walter S. Barton, observer.]

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

g
8
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cranoror e
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GOODYEAR CREEK AT GOODYEAR BAR, CAL.

This station, which is located at the trail bridge, one-fourth mile
north of the North Yuba bridge in the W. $ SW. £ sec. 5, T. 19 N\,
R. 10 E., in the Tahoe National Forest, on October 30, 1910.

Although only about 300 feet above the mouth of the creek, the
gage is believed to be above backwater from the North Yuba.

Three small ditches, having a total maximum capacity of about
7% second-feet, head above the station. Omne of these, Andrew
Bachel’s ditch, diverts water from the main creek about 1 mile above
the mouth. Of the others, the Morgan-Casserly ditch takes water
from Eureka Creek 3% miles above its mouth, and the Casserly ditch
from LCollins Ravine 24 miles above its mouth.
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The gage is a vertical staff, fastened to an alder on the left bank.

Discharge measurements are made from the bridge, 200 feet below
the gage.

This station is maintained in cooperation with the United States
Forest Service. '

No estimates of daily or monthly discharge have been prepared
for 1910.

Discharge measurements of Goodyear Creek at Goodyear Bar, Cal., in 1910.

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

Fet. | Sq.ft. | Feet. | Secost.
Oct, 3le; H, D, M 18 6.1 1.60 5.8
Pec. 8 F. G W00 e m it i e eeaeevaraaennns 24 19 1.75 14

@ Measurement made by wading. Andrew Bachel’s ditch dry.

Daily gage hetght, in feet, of Goodyear Creek at Goodyear Bar, Cal., for 1910.

[Walter S. Barton, observer.]

Day. Oct. |Nov.| Dec. ’ Day. Oct. | Nov.} Dec. i Day. Oct. | Nov. | Dec.
1 16 1...... 1.65| 2.5 1.85
2... 16 [...... 165 2.1 1.9
3 16 3.2 L6511 2.1 1.85
4... L6 |...... .65 2.0 1.8
5... 16 |...... .6 2.0 1.8
6 L6 1.6 1.9 1.75
7... L6 L6 19 1.75
8 1.65 4 L6 L9 L7
9... L7 J1.65] L9 1.7
10... 1.7 11.65] 1.85 %;

BEAR RIVER AT VAN TRENT, CAL.!

This station, which is located in the SE. 1 sec. 21, T. 14 N.,, R. 6 E.,
about 800 feet below the bridge near the Dairy Farm mine, Van
Trent post office, and 8 miles above Wheatland, was established
October 8, 1904, to obtain data regarding the run-off from a deforested
drainage basin. ‘

No tributaries enter near the station. Wolf Creek, which enters
from the north about 20 miles above, drains about 76 square miles.
Rock Creek, a very small stream, enters about 1 mile below. Some
water is stored on the headwaters of Bear River, and water is also
diverted from the South Fork of Yuba River to this basin. Hence
the records at this station do not show the natural run-off from the
basin. During the low-water period nearly the entire flow is used
for irrigation above the station.

1 Formerly known as ‘‘above Wheatland.” Van Trent is a new post office.
40183°—wsp 201—12 11
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The staff gage, the datum of which has not been changed since the
station was established, is in three sections on the left bank about

600 feet below the bridge.

then

since

.
H

In November, 1909, the car and cable were removed

measurements have been made by wading.

The rough channel and the torrential nature of the stream render

The low-
d for 1910.

conditions for obtaining accurate discharge data poor.
water portion of the 1909 curve has been slightly revise

Stewart

E

J

The following discharge measurement was made by

by wading:

0.96 foot; dis-

pl

August 4, 1910: Width, 35 feet; area, 24 square feet; gage height

charge, 26 second-feet.

Jor 1910.

Daily gage height, in feet, of Bear River at Van Trent, Cal.,

[Hermann Ernestus, observer.]
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Daily discharge, in second-feet, of Bear River at Van Trent, Cal., for 1910.
Sept. | Oct. | Nov. | Dec
16 23 32 42
16 23 42 42
16 23 42 53
16 23 42 276
16 23 42 97
16 23 42 81
16 23 32 66
16 23 32 66
16 23 53 66
16 23 53 66
16 23 42 791
16 81 42 226
16 81 42 135
16 53 42 115
23 42 42 97
74 42 42 81
53 42 42 81
32 42 42 81
23 42 66 66
23 42 53 66
23 42 42 66
23 42 42 66
23 42 42 66
23 32 42 66
23 32 53- 66
23 32 97 53
23 32 53 53
23 32 53 53
23 32 53 53
23 32 42 53
....... 32|......] B3
NoTE.—Daily discharge determined from a discharge rating curve fairly well defined.
Monthly discharge of Bear River at Van Trent, Cal., for 1910.
[Drainage area, 263 square miles.]
Discharge in second-feet. ! Run-off.
Month, ( Degth in Total i 1::5;'}'
i s Persquare |incheson 'otal in .
Maximum.| Minimum. | Mean mile. | drainage| acre-feet.
area.

3,140 521 914 3.48 4.01 56,200 | C.

1,540 452 709 2.70 2.81 39,400 | C.

2,830 452 788 3.00 3.46 48,500 | C.

486 178 302 1.15 1.28 18,000 | C.

201 66 117 .445 .51 7,190 | B.

66 32 48.4 .184 .21 2,880 | B.

32 16 24.5 .093 11 1,510 | B.

23 16 21.0 .080 .09 1,290 | B.

74 16 22.7 .086 .10 1,350 | B.

81 23 35.5 .135 .16 2,180 | B.

97 32 46.2 .176 .20 2,750 | B.

December. ......c.ccoooan.. 791 42 105 .399 .46 6,460 | B,

The year............. 3,140 16 259 .985 13.40 188,000
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AMERICAN RIVER BASIN.

AMERICAN RIVER NEAR FAIROAKS, CAL.

American River drains an area comprising about 2,000 square
miles lying on the western slope of the Sierra, south of Bear and
Yuba River basins, west of Lake Tahoe and the Truckee River basin,
and north of the Cosumnes and Mokelumne River basins.

The river is formed by the union of three principal forks, which
rise in the high Sierra at an altitude of 9,000 to 10,000 feet. North
and Middle forks drain areas of 349 and 640 square miles, respectively.
Each is about 60 miles long and has a total fall of nearly 8,000 feet.
South Fork is also 60 miles long, falls nearly 9,000 feet, and drains
an area comprising 861 square miles. North and Middle forks unite
near Auburn, about 20 miles above the mouth of South Fork, which
is only a few miles above Folsom. Each of the forks has many other
forks, branches and tributaries. The river flows southwestward to
its junction with the Sacramento.

The gaging station, which is located in the San Juan land grant at
the Fairoaks highway bridge, about 1,000 feet north of the railroad
station, was established November 3, 1904.

No important tributaries enter American River above or below
Fairoaks, except the South Fork, which joins the main stream about
3 miles above Folsom and about 10 miles above the station.

The discharge from the South Fork of American River is affected
by storage from Silver Lake and Echo Lake and by water diverted
from the North Fork of Cosumnes River basin. The natural outlet
of Echo Lake is into the Lake Tahoe drainage basin. By a court
decree, the Sierra Water Supply Co. has secured permission to turn
the water into the American River basin. )

Water is diverted also above Placerville just below the mouth of
Silver Fork for irrigation, mining, power, and municipal supply.

The position of the gage has been changed several times during the
continuance of the station, but no change has been made in the datum.
The present gage is located on the right bank at the highway bridge.
A low-water staff gage is fastened to a pile 10 feet below the concrete
pier on which the upper section of the gage is painted.

The old bridge was destroyed by flood in March, 1907, after which
time measurements were made from a temporary bridge until the
end of 1908. This temporary bridge was washed out January 13,
1909. A new. steel bridge was completed early in 1909, and meas-
urements are now made from it except at low water, when wading
measurements can be made.

The current is sluggish at low water and swift at medium and high
stages. During floods the river overflows'the left bank for several
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Discharge measurements of A

.

s Increase in

The rating curve for 1910 is well defined and the estimates may be

considered excellent.

to decrease at extreme high water and hence fairly good flood meas-

hundred feet, but all the water passes under the bridge.
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Daily discharge, in second feet, of American River near Fairoaks, Cal.. for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept. [ Oct. | Nov. | Dec.
5,320 | 7,950 | 8,780 | 9,060 | 5,780 690 330 180 225 455 690
5,100 | 7,450 | 9,340 | 8,780 | 5,320 690 330 180 27, 455 690
5,320 | 7,950 | 9,060 | 8,220 | 5,100 780 275 180 275 525 690
5,550 | 8,500 | 9,060 | 7,950 | 4, 780 | 225| 180| 25| 525 1,100
7,700 | 8,500 | 8,780 | 7,450 | 4,220 | 690! 225| 180| 330 | 525 4,660
7,450 | 8,220 | 8,780 | 6,970 | 3,800 | 605 | 225| 180 390| 455| 4,880
5,550 | 8,220 | 9,060 | 6,970 | 3,£20 455 225 180 330 455 | 3,600
5,100 | 7,950 | 9,620 | 7,210 [ 3,040 | 525| 1s0| 225| 390| 525/ 2,690
4,660 | 8,500 (10,800 | 7,450 | 2,520 | 455 | 180 | 225| 330 | 525/ 2,360
4,220 | 8,500 (11,800 | 7,950 | 2,200 | 526 | 225| 180 | 275| 525|1,460
4,000 | 9,060 (12,400 | 8,220 | 2,050 525 225 180 275 455 | 1,750
3,800 | 8,780 | 9,340 | &, 2,050 455 180 180 275 455 | 2,200
3,600 | 9,060 | 8,780 | 8,500 | 2,050 | 525 | 180 225 330 | 4552050
3,600 1 9,340 | 9,340 | 8,780 | 1,900 525 180 180 275 455 | 1,900
3,800 | 8,500 {10,200 | 8,780 | 1,900 | 525| 225| 180 ( 330| 525 1,750
4,000 1 7,950 {10,800 | 9,060 { 1,900 455 225 225 390 525 | 1,750
3,800 | 7,210 {11,100 | 9,060 | 1,750 | 525 | 225 180{ 39| 525 1,600
6,010 | 9,060 [11,500 | 9,060 | 1,600 525 180 180 390 525 | 1,460
5,780 [16,%00 [11,%00 | 9,060 { 1,460 | 455 | 180 | 1s0f 455| 525|1,460
5,550 121,700 [11,%00 | 8,780 | 1,460 | 455 | 225! 180 | 390 | 605} 1,340
4,880 20,800 12,400 | 8,500 | 1,340 | 455 | 180 180 | 330 | 605 1,340
4,880 (19,200 {12,100 | 8,780 | 1,340 455 180 180 330 605 | 1,220
5,100 117,600 {11,800 | 8,780 { 1,220 525 225 225 330 605 1 1,100
5,320 {14,500 |11,800 | 8,220 | 1,220 525| 1s0| 225| 275| 605| ‘985
6,010 10,500 {11,500 | 7,450 985 455 225 225 275 605 875
6,010 | 9,920 {12,100 | 7,210 875 455 180 225 330 605 780
6,250 | 9,340 |11,800 | 6,970 | 780 | 525 225 225[ 390| 605| 69
8,500 | 9,060 {10,500 | 6,490 780 390 180 225 390 605 690
....... 8,500 | 9,620 | 6,250 690 390 180 275 455 605 605
....... 7220 | 9,060 | 6,010 | 690 330| 180| 275 455| 690 605

870 ] 6,010 |....... 330 | 225/...... 455 | ... 525

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

Monthly discharge of American River near Fairoaks, Cal., for 1910

[Drainage area, 1,910 square miles.]

Discharge in second-feet. Run-off,
Accu-
Depthin
Per h : racy.
Maximum. | Minimum.| Mean. sgluﬂage lggienigg aTc‘;Efleg
) area.
e ! N
19, 600 3,410 ,‘ 8,520 4.46 5.14 524,000 | A
&, 500 3,600 5,240 2.74 2.85 291,000 | A
21,700 7,210 10, 500 5.50 6.34 646,000 | A
12, 400 8,780 10, 500 5.50 6.14 625,000 | A
9,060 6,010 7,950 4.16 4.80 489,000 | A
5.780 690 2,260 1.18 1.32 134,000 | A
780 330 516 .270 .31 31,700 | A
330 180 213 112 .13 13,100 | A
275 180 201 .105 12 12,000 | A
455 225 342 .179 .21 21,000 | A
690 455 538 .282 .31 32,000 | A
4, 880 525 1,600 . 838 .97 98,400 | A
21,700 180 i 4,030 2.11 28.64 | 2,920,000
| |
CACHE CREEK BASIN.

GENERAL FEATURES.

The Cache Creek, the only known outlet of Clear Lake, drains an
"area comprising 1,290 square miles, lying on the eastern slope of the
Coast Range in Lake, Colusa, and Yolo Counties, immediately south
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and west of the south end of the Stony Creek basin and north of the
Putah Creek basin.

From the lake Cache Creek flows southeastward to Yolo basin and
ultimately discharges into Sacramento River through sloughs. Tts
total length is about 80 miles. )

The largest and most important tributary of Cache Creek is the
North Fork, which drains 250 square miles in the eastern part of
Lake County. The only other tributary of much importance is
Bear Creek, which drains the western part of Colusa County. Thes
creeks are very small in the summer, but rarely become dry.
the tributaries are torrential.

CACHE CREEK AT LOWER LAKE, CAL.

This station was established January 1, 1901, to determine the out-
flow of Clear Lake. The gage and measuring section were originall
located at the wagon bridge just below the outlet of Clear Lak
about 1 mile from Lower Lake, Cal., and below Siegler Creek. O
March 26, 1903, a cable was installed 300 feet above the bridge an
above Siegler Creek, and a new staff gage was set 100 feet above t
cable on the left bank in the SE. 1 SE. 1 sec. 34, T. 13 N, R. 7 W.
On March 26, when ‘this gage was set, the reading was 5.7 feet, the
old gage reading being 4.4 feet. The gage is read daily. The gag
datum has remained unchanged.

No tributaries enter above the station except those which come
into Clear Lake. Siegler Creek enters about 300 feet below the
station. North Fork joins the main creek about 14 miles below the
lake.

The flow at the station is regulated by Clear Lake, which diminishes
the intensity of floods and prolongs the summer flow.

Conditions at this station are peculiar. The stream bed at this
point forms a gravel bank which controls the outlet of Clear Lake.
The grade of the creek down to Siegler Creek is small. When Cache
Creek is low and Siegler Creek high, the current of Cache Creek is
reversed, and part of the water from Siegler Creek finds its way

e
d

[«

upstream into Clear Lake, the rest flowing downstream into Cach
Creek. This phenomenon happens at extreme flood stages an
causes backwater at the gage above the cable. The flow from
Siegler Creek is very small, except at these flood periods, which are
usually of short duration.

No discharge measurements were made during 1910. As the
channel is firm gravel, it is practically permanent and the records
are considered good.
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Daily gage height, in feet, of Cache Creek at Lower Lake, Cal., for 1910.

- [J. R. Anderson, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | Tuly. | Aug. | Sept. | Oct. | Nov. | Dec.
4.7 5,05 | 5.45| 4.8 | 415| 3.6 3.056| 2.5 2.2 L9 1.
4.6 505{ 5:45| 48| 415] 3.55| 3.05| 2.5 2.15}| 1.9 L
4.5 5051 5.4 4.8 415 3.55| 3.05| 2.5 2.15| 1.9 1.
4.6 5.1 5.4 4.8 4.15] 3.5 3.0 2.5 2.1- 1.9 1.
4.6 5.1 5.4 4.75 | 4.1 3.45( 3.0 2.5 2.1 L9 1.
4.55 ( 5.05| 5.4 475 | 4.05| 3.45| 3.0 2.5 2.05| L9 1.
4.6 5.1 5.35| 475! 4.0 3.45¢ 3.0 2.451 2.05| L9 -1
4.7 5.05| 5.35| 475} 4.0 3.4 2.95) 2.45| 2.1 1.9 1.
4.75 | 5.05| 5.3 4.7 4.0 3.4 2.95] 2.45| 2.05| 1.9 1.
4.75 | 5.0 5.2 4.7 3.95| 3.4 2.95| 2.4 2.1 1.9 1.
4.8 5.0 5.25| 4.65| 3.95| 3.4 2.951 2.4 1.9 1.9 1.
4.8 5.0 5.835| 4.65| 4.0 3.35| 2.9 2.35| L95| 1.95| 1.
4.8 4.95| 5.3 4.65 | 4.0 3.35| 2.9 2.3 2.05| 1.9 1.
4.85 | 5.0 5.25 | 4.6 3.9 3.3 |72.9 2.25 | 2.05| 1.95| 1.
4.8 4.95| 5.25| 455 3.9 3.3 2.9 2.35| 2.05| 1.8 | 2.
4.8 4951 5.2 4.5 3.85 | 3.3 2.851 2.3 2.05| 1.85| 2.
4.8 4.95| 5.2 4.5 3.85| 3.25| 2.8 2.25| 2.0 1.8 | 1.
4.8 4.951 5.2 4.5 3.8 3.25| 2.8 2.2 2.0 19 1.
4.8 4.95| 5.15| 4.5 3.8 8.25 | 2.8 2.25| 1951 1.9 1.
4.8 5.0 515 | 4.4 3.8 3.2 2.8 2.25 | 1951 1.85| 1.
4.8 5.0 5.1 4.4 3.8 3.2 2.8 2.2 2.0 | L8 1.
4.9 5.3 5.1 4.4 3.75 | 3.2 2.8 2.2 2.0 1.85 | L
4.8 5.25| 5.05| 4.35( 3.75( 3.15| 2.75| 2.2 1.951 1.8 1.
4.8t 5.25( 5.0 4.35| 3.7 3.15| 2.75| 2.2 1.951 1.8 1.
4.9 5.25 | 5.05| 4.3 3.7 3.15| 2.75| 2.2 1.95( 195 1.
4.9 5.2 5.0 4.3 3.65 | 3.1 2.75 | 2.2 1.95| 1.85| 1.
5.0 5.65 | 4.95| 4.3 3.7 3.1 2.7 2.15| 1.95| L8 1.
5.05 | 5.4 495 425 3.65| 3.1 2.651 2.15] 195 1.85( 1.

....... 5.4 4.95| 4.25| 3.6 3.1 2.6 2.15] 1.95| 1.85| L
....... 5.4 4.9 4.251 3.6 3.1 2.551 2.15| 195 1.85| 1.
5.4 oo 4.2 j....... 3.1 2.5 |....... 195 (....... 1

Daily discharge, in second-feet, of Cache Creek at Lower Lake, Cal., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
202 444 534 645 482 314 202 104 37| 12 5 4.5
202 419 534 645 482 314 192 104 37| 10 5 5
192 395 534 631 469 314 192 104 371 10 5 5
1 419 547 631 469 314 97 37 8 5 5.5
192 419 547 631 456 303 174 97 37 8 5 5.5
202 407 534 631 456 292 174 97 37 7 5 5
202 419 547 617 456 282 174 97 32 7 5 5
192 444 534 617 456 282 164 90 32 8 5 5
183 456 534 603 444 282 164 90 32 7 5 5
192 456 520 575 444 272 164 90 27 8 5 5
192 469 520 589 431 272 164 90 27 5 5 5.5
192 469 520 617 431 282 154 84 22 5.5 5.5 5.5
154 469 507 603 431 282 154 84 18 7 5 5.5
202 482 520 589 419 262 145 84 15 7 5.5 5.5
242 469 507 589 407 262 145 84 22 7 4.5 6
242 469 507 575 395 252 145 77 18 7 4.5 6
252 469 507 575 395 252 136 77 15 6 4.5 5.5
252 469 507 575 395 252 136 71 12 6 5 5
252 469 507 561 395 242 136 71 15 5.5 5 5
262 469 520 561 371 242 128 71 15 5.5 4.5 5
262 469 534 547 371 242 128 71 12 6 4 5.5
272 494 603 547 371 232 128 71 12 6 4.5 5
282 482 589 534 360 232 120 65 12 5.5 4.0 5
360 482 589 520 360 222 120 65 12 5.5 4.0 5
348 494 589 534 348 |° 222 120 65 12 5.5 5.5 5
371 494 575 520 348 212 112 65 12 5.5 4.5 5

705 507 348 222 112 59 10]- 55 4.0 5
631 507 336 212 112 54 10 5.8 4.5 5
631 507 336 202 112 48 10 5.5 4.5 4.5
631 494 336 202 112 42 10 5.5 4.5 5
31.. 631 |....... 325 |....... 1 37 loeenn.n 551 ...... 5-

Note.—Daily discharge determined from arating curve fairly well defined and based on measurements
made previous to 1910.
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Monthly discharge of Cache Creek at Lower Lake, Cal., for 1910.

[Drainage area, 500 square miles.]

Discharge in second-feet. Rup-off.
Month. per | Depthin ey
Maximum. | Minimum, | Mean. | square igfaigsa?gg n’ggg’f}agt].
mile. area. -

419 154 263 0. 526 0.61 16,200 | a.

534 395 462 .924 .96 25,700 | A.

705 507 555 1.11 1.28 34,100 | A.

645 494 576 1.15 1.28 34,300 { A.

482 325 404 .808 .93 24,800 | A.

314 202 259 .518 .58 15,400 | A.

112 146 .292 .34 8,980 | B.

104 37 77.6 . 155 .18 4,770 | B.

37 10 21.2 . 042 .05 1,260 | C.

12 5 6.71 013 .02 413 | C.

5.5 4 4.77 . 0095 .01 284 | C.

6 4.5 5.16 .010 .01 3174 C.
705 4 230 . 460 6.25 167,000 .

CACHE CREEK NEAR YOLO, CAL.

This station was established January 1, 1903, on the Rfo Jesds
Maria land grant, at the old wagon bridge on the road from Wood-
land to Yolo, about three-fourths mile from Yolo, and about 1,000
feet above the railroad bridge. In the fall of 1904 a new bridge was
constructed, and the gage record was interrupted from September 11
to October 1, 1904. )

No important tributaries enter within 12 or 15 miles of the station.

Many ditches take water from Cache Creek above the station for
use in irrigation around Yolo and Woodland. The irrigating ditches
usually take all the late summer flow. All available water in this
basin has been filed upon and all lands embraced within storage
reservoirs are held in private ownership.

The original staff gage was nailed to the upstream side of the right
abutment of the old wagon bridge and was read twice each day. On
October 2, 1904, a new staff gage was installed. It is in four sec-
tions, three of which are above the bridge and the fourth is bolted to
the face of the concrete abutment on the right bank. The datum of
the gage has been unchanged during the life of the station.

Discharge measurements have been made from the downstream
side of the bridge.

Considered as a whole the records from January 1, 1903, to Decem-
ber, 1910, are good. The bed of the stream is composed of earth and
gravel and is subject to some change. The banks are steep and well
wooded, and their height has been increased by levees which are
overtopped at extremely high water. The current is swift at mod-
erate and high stages. The creek is dry at the station almost every
summer or fall.
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Discharge measurements of Cache Creek near Yolo, Cal., in 1910.

!
| . Areaof | Gage | Dis-
Date | . Hydrographer. WIdth. | Section. |height. | charge.
Sq. ft. Fecet. | Sec.ft.
271 3.88 | 1,020
227 3.31 794
693 7.84 | 3,910
90 1.88 185
1.2 .65 1.1
@ Measurement made by wading.
Daily gage height, in feet, of Cache Creek near Yolo, Cal., for 1910.
[Mrs. C. W. Bigelow, observer.]
|
Day. Jan. ' Feb. | Mar. | Apr. M':iy. June. | July
2.1 3.5 3.8 3.8 2.7 1.6 0.8
2.05 3.4 3.7 3.75 2.7 1.5 .75
2.05 3.3 3.6 3.7 2.7 1.45 .75
2.0 3.3 3.55 3.7 2.65 1.4 .75
2.0 3.25 3.5 3.6 2.6 1.35 .75
1.95 3.2 3.45 3.5 2.55 1.3 .75
1.95 3.9 3.4 3.5 2.55 1.25 7
1.95 4.1 3.3 3.45 2.5 1.25 7
1.95 3.6 3.25 3.4 2.45 1.2 .7
1.95 4.1 3.2 3.35 2.45 1.2 7
1.95 3.9 3.15 3.35 2.4 1.2 .7
1.9 3.7 3.15 3.45 2.35 LI5 . .......
1.9 3.6 3.15 3.4 2.35 L1560 ...
2.35 3.55 3.1 3.35 2.3 .15 ... ..
3.45 3.5 3.1 3.3 2.25 L15 |.......
4.3 3.45 3.05 3.26 2.25 .15 | ......
3.75 3.4 3.05 3.2 2.2 L1 ...
3.2 3.35 3.1 3.2 2.15 L1 ...,
2.9 3.4 3.1 3.15 2.1 L1 ...
2.8 3.6 3.15 3.1 2.1 1.056 ... ..
2.75 3.5 3.7 3.1 2.05 | -1.
2.7 3.4 7.6 3.05 2.0 1.
3.2 3.5 5.6 3.0 2.0 .
8.15 3.5 4.75 3.0 1.95
6.6 4.0 4.3 2.95 1.9
5.2 4.3 4.0 2.9 1.85 85l
4.4 4.0 4.0 2.85 1.85 85 .
4.0 3.8 5.1 2.8 1.8 85 o..o..
3.8 [........ .4.3 2.75 L.75 B
3.7 Jeeeaias 4.05 2.75 1.75 8 Lol
3.6 |.o...... 3.9 |eaee.... | I A R S

NoTtE.—Creek was dry or water standing in pools from July 12 to Dec. 31.

Daily discharge, in second-feet, of Cache Creek near Yolo, Cal., for 1910.

Day. ‘ Jan. | Feb. | Mar. | Apr. | May. | Junc. | July.
270 835 975 975 400 | 120 3
252 790 925 950 400 95 2
252 745 880 925 490 | 83 2
235 745 858 925 470 71 2
235 722 835 880 450 61 2
220 700 812 835 430 51 2
220 | 1,020 700 835 430 42 1
220 | 1,130 745 812 410 42 1
220 880 722 790 392 34 1
220 | 1,130 700 768 392 34 1
220 | 1,020 678 768 375 34 1
205 925 678 812 358 27 1
205 880 678 790 358 b7 .
358 858 655 7l 340 -
812 835 6565 745 322 27 deeei....
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Daily discharge, in second-feet, of Cache Creek near Yolo, Cal., for 1910—Continued.

Day. Jan. Feb. | Mar. | Apr. | May. | Tune. | July.
322 27
305 20
288 20
270 20
270 15
252 10
235 10
235 8
220 8
205 6
190 4.5
190 4.5
175 4.5
160 3
160 3
145 ......

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

Monthly discharge of Cache Creek near Yolo, Cal., for 1910.

[Drainage area, 1,230 square miles.]

Discharge in second-feet. Run-off.
: Accu-
Month. Depth in
Per : racy.
: . incheson | Totalin
Maximum. | Minimum, | Mean. sg]l;laére drainage | acre-feet.
. area.
4,120 205 766 0.623 0.72 47,100 | A
1,240 700 890 724 .75 49,400 | A
3,650 632 { 1,010 .821 .95 62,100 | A
975 510 727 . 501 .66 43,300 | A
490 145 317 .258 .30 ,500 | B
120 3 31.3 .025 .03 1,860 | B
3 0 .58 . 00047 . 0005 3| C
0 0 .0 .0 .0 0
0 0 .0 .0 .0 0
0 0 .0 .0 .0 0
November. . .. 0 0 .0 .0 .0 0
December.................. 0 0 .0 .0 .0 0
The year............. 4,120 0 309 .251 3.41 223, 090

NorE.—No flow after July 11.

PUTAH CREEK BASIN.

PUTAH CREEK AT WINTERS, CAL.

Putah Creek drains an area comprising about 810 square miles
and lying on the eastern slope of the Coast Range south of the Cache
Creek basin and north of Napa Valley. It includes the southern
part of Lake County, the northern half of Napa County, and small
parts of Yolo and Solono counties.

The creek rises in the northwestern corner of the basin, in the St.
Helena Range, and flows southeastward into the Yolo basin near
Dayvis, and thence into Sacramento River through Cache Slough.
The total length of the creek is about 80 miles. It has numerous
tributaries which have a heavy flood dischaz.'ge in the winter but are
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practically dry during the summer. The chief tributaries are Soda
Creek from the north and Pope Creek from the west.

The gaging station, which is located in the Rio de los Putos land
grant, about 450 feet below the railroad bridge and 800 feet southeast
of the railroad station at Winters, was established September 26,
1905.

No important tributaries enter the creek within several miles of the
. station. No water is diverted above the station, but a small quantity
is diverted at the station for irrigation by pumping. Recent filings
have been made on water in this basin, and all reservoir sites are
embraced within lands held by private ownership.

The gage consists of a series of timbers painted white and located
under the cable. The first or low-water section is on the right bank
and is nailed vertically to the truck of a cottonwood tree; it has a
range of about 6 feet. The second section is on the left bank and is
nailed vertically to the stump of a cottonwood tree. The third
section is an inclined rod anchored on the left bank with posts. The
fourth section is on an eucalyptus tree on top of left bank. The gage
has been read da,lly

The channel is straight and the main portion is clear. At very
high stages the water spreads out over the left bank for about 150
feet, reaching nearly to the foot of the left cable support. At ordi-
nary stages, however, the water remains within the high banks.

Measurements are made during low water by wading at a point
about 400 feet above the bridge, but at higher stages they are made
by means of a car and cable. For float measurements a course 250
feet long has been marked off by setting posts painted white 250 feet
above and parallel with the cable. Floats can be dropped from the
railroad bridge above and timed from these posts to the cable.

The records are good except at very low stages, when, owing to the
width of channel and its tendency to shift, gage heights are not a
reliable index of the flow.

The 1910 rating curve developed after the January flood is fairly
well defined and the estimates may be considered good.

Discharge measurements of Putah Creek at Winters, Cal., in 1910.

Date. Hydrographer. Width. :e‘z%?:)gf }g?get. clglr'ge
Fect. | Sec.~ft
Jan. 31 5.82 612
Mar. 9 5.05
9.52 | 3,570
23 |.....do.... 8.68 | 2,760
May 26o 4.31 57
July 10e 3.91 8.9
Aug. 3¢ 3.85 4.8
Oct. 2a 3.75 2.4
27a 3,82 3.7

o Measwrement made by wading below cable.
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Daily gage height, in feet, of Putah Creek at Winters, Cal., for 1910.

[Erna Wyatt, observer.]
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Monthly discharge of Putah Creek near Winters, Cal., for 1910.

[Drainage area, 805 square miles.]

Discharge in sccond-feet. Run-off.
Accu-
Month. Depth in
Per $ racy.
Maximum. | Minimum. | Mean. | square lgrcmgg ;;2;%?%_
mile.
area. .
R E:Y o O, 12,000 100 1,120 1.39 1.60 68,900 | B.
February. .. .- 2,150 289 644 . 800 .83 35,800 | A.
March. 4,900 150 762 .947 1.09 46,900 | A.
April.. 585 150 300 .373 .42 17,900 | A,
May... 150 38 87.7 .109 .13 5,390 | A.
June... 38 15 26.3 .033 .04 1,560 | A.
July........ 15 2 7.85 . 0098 .01 483 1 A,
August. ... 8 2 5.27 . 0065 . 008 324 | A,
September.. 3 1 2.67 0033 004 159 | B.
ctober. ... e 8.7 1.2 3.24 0040 . 005 190 | B.
November......... e I 9.4 5.5 7.98 .01 475 | A,
December.................. | 73 9.4 34.7 043 .05 2,130 | A.
Theyear............ 1 12,000 1 249 . 309 4.20 180, 000

NORTH PACIFIC OCEAN DRAINAGE BASINS.

RUSSIAN RIVER BASIN.
RUSSIAN RIVER AT GEYSERVILLE, CAL.

Russian River rises in the eastern part of Mendocino County on
the west slope of the Coast Range and flows southeastward to its
junction with Santa Rosa Creek in Sonoma County, where it turns
westward and enters the canyon through which it flows to the Pacific
Ocean. The total length of the main river is about 100 miles.

The principal tributaries of Russian River are East Fork, Big
Sulphur Creek, Dry Creek, Santa Rosa Creek, and Austin Creek—all
very small, except during the rainy season.

Russian River Valley, in Sonoma County, is fertile and well
cultivated. The climate is very equable throughout the year and
fruit-raising is the important industry. As the climate and soil are
especially favorable for the growing of grapes, this valley has become
one of the most important wine-producing districts of California.

The gaging station, which is located at the highway bridge on
the Tzabaco Spanish land grant, half a mile east of Geyserville, was
established December 5, 1910.

As water is diverted from the South Eel to the East Fork of Russian
River for power development, the record at this station does not
show the natural run-off from the basin but indicates the amount of
water available for irrigation.

The gage is painted on the lower caisson of the sixth pier from the
right end of the bridge.
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Discharge measurements are made from the highway bridge.
The following discharge measurement was made by W. V. Hardy,
from bridge:

December 4, 1910: Width, 219 feet; area, 846 square feet; gage height, 10.04 feet;
discharge, 354 second-feet.

Darly gage height, in feet, of Russian River at Geyserville, Cal., for 1910.

[Elwin Smith, observer.]

‘ - ]
Day. | Dec.| Day. | Dec.|| Day. | Dec. || Day. | Deec. Day. | Dec. || Day. | Dec.
|

) PR 6...... 9.92 i 11...... 9.96 [ 16...... 9.89 || 21...... 9.75 | 26...... 9.55

- P, Tovennn 9.91 || 12...... 9.94 1 17...... 9.88 1} 22...... 9.65 || 27...... 9.50
: O P 8. ... 9.99 (| 13...... 9.94 1 18...... 9.84 1| 23...... 9.65 [ 28...... 9.50
[ P 104 9...... 9.85 || 14...... 9.90 (| 19...... 9.78 || 24...... 9.50 [ 29...... 9. 50
[ TR 9.98|[10...... 9.92 (| 15...... 9.90 1 20...... 9.70 | 25...... 9.55 g({ ...... 9. 42
...... 9. 4

EEL RIVER BASIN.
GENERAL FEATURES.

Eel River is formed by the junction of its two headwater tribu-
taries, South Eel and Middle Eel rivers, which rise on the west slope
of the Coast Range in the California National Forest, and together
with the main Eel drain parts of Lake, Trinity, Mendocino, and
Humboldt counties. The principal tributaries below Two Rivers are
the North Fork, South Fork, and Van Duzen rivers.

The lower portion of the drainage area, below the mouth of the
South Fork, is in the redwood (Sequoia sempervirens) belt. The
remainder of the area is semi-open and contains very little mer-
chantable timber except on a small tract near Grizzly Mountain.
The lowlands are very fertile and well cultivated. The rolling and
hills lands are covered with grass and are used only for grazing.

The precipitation throughout the drainage area is very heavy
during the winter months.

SOUTH EEL RIVER AT HEARST, CAL.

This station, which is located at the highway bridge at Hearst,
about 3 miles below the mouth of Sanhedrin Creek, in sec. 20, T. 19
N., R. 12 W, was established December 7, 1910.

Water is dlverted above the station, and is conducted through a
tunnel to the basin of the East Fork of Russian River, where it is
used by the Snow Mountain Power Co. for power development. ,

A staflf gage in two sections is bolted to the bed rock on the left
bank at the bridge, and a third section is painted on the lower caisson
of the bridge at the left end.
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Discharge measurements are made from the highway bridge.
No estimates of daily or monthly discharge have been prepared for
1910.
Discharge measurements of South Eel River at Hearst, Cal., in 1910.

Date.’ Hydrographer. Width. s":crg?'ogf hgigﬁ. c]iDa.rlsg-e.

Feet. Sq. ft. Feet. |Sec.-ft.
3.8 (b) 5.4
35 33 8.45 44

Aug. 13¢| W.V. Hardy...
Dec. 8¢..... do.

@ Made by wading 600 feet below bridge.
b No gage installed.
¢ Made by wading 400 feet below bridge.

Daily gage height, in feet, of South Eel River at Hearst, Cal., for 1910.
[L. 8. Neighbor, observer.]

Day. | Dec. Day. Dec. Day. Dec. Day.. 1 Dee. Day. | Dec. Day. | Dee.

oo [N . ... 9.62 || 16...... 8.30 f| 21...... 8.10 (| 26...... 7.97

2 e (ET PP R, 12...... 9.42 || 17...... 8.26 41 22...... 8.00 {1 27...... «7.95

3o 8. 8.45 (| 13...... 8.80 |} 18...... 8204 23...... 8.00 | 28...... 7.95

L P P 9...... 9.35 i 14...... 8.50 || 19...... 812 | 24...... 8.0029...... 7.

- P lo...... 9.02 || 15...... 835 || 20...... 812 (| 25...... 8.00 {{ 30..-... 7. g;
31...... 7.

EEL RIVER NEAR SCOTIA, CAL.

This station, which is located in sec. 18, T. 1 N., R. 1 E., at Wild-
wood Ferry, half a mile below Scotia, was established December
15, 1910.

Van Duzen River enters the Eel about 7 miles below and Laribee
Creek about 14 miles above the station.

The staff gage is in four sections on the left bank of the river. The
first three sections are 70 feet above the ferry; the upper section is at
the mouth of Dean Creek, about 150 feet farther upstream. .

Discharge measurements are made from the ferry or a small boat.

No estimates of daily or monthly discharge have been prepared
for 1910. -

Discharge measurements of Eel River near Scotia, Cal., in 1910.

Date. Hydrographer. Width. s’;crz’ogf hgiglgni. chgge.
Feet. | 8q.ft. Feet. | Secft.

Aug, 17ef W, V. Hardy.......coooiii i s 55 54| (b) 91
Dec. 15¢|..... 0 R 480 1,270 | 11.59 2,110

e Made by wading one-half mile below ferry.
b Nggxﬁe installed,
¢ Made from boat about 100 feet above ferry cable.
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Daily gage height of Eel River near Scotia, Cal., for 1910.

[Fred Daggett, observer.]

Feet. Feet.

Decd8... ... 11.59 | Dec. 25 cceeeoieeii 11. 05
19 ... 11. 47 26 e 11.0

2. .. 11.36 b 10. 95

22 11.3 28 e 1009

22 11.2 29 i iiii......10.85

2 11.15 30 10. 8

R i T | 3. .o.......10.8

MAD RIVER BASIN.
MAD RIVER NEAR ARCATA, CAIL.

Mad River rises in the southern part of Trinity County and flows
northwestward across Humboldt County to the Pacific Ocean. The
total length of the stream is about 90 miles.

The basin is very narrow and tributaries are unimportant. The
upper and lower parts contain good agncultural land; the middle
part is suitable only for grazing.

During the rainy season the river is turbulent. In the upper part
of its course its channel is practically dry during the summer months,.
the water standing in pools; farther down flow continues throughout
the year, but is insufficient to irrigate all the land that is improved.

The lower course of the river is through the famous redwood
(Sequoia sempervirens) belt. The remainder of the basin has only a
fair forest cover consisting of grass and scrubby timber without much
brush.

The gaging station, which is located in sec. 14, T. 6 N., R. 1 E., at
the Oregon & Eureka Railroad bridge, 5 miles northeast of Arcata
and 1 mile below Warren Creek, was established December 28, 1910.

The gage is a vertical staff in two sections on the right bank at the
railroad bridge.

Discharge measurements are made from a highway bridge just
above the railroad bridge.

Discharge measurements of Mad River near Arcata, Cal., in 1910.

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

Feet. | Sq.ft. | Feet. |Secft.
AUZ 208 W V. HAIAT -+ eeeeeeeeeee e eeee e -l T30 is| 33
Dec.29¢|.._.. {6 1 TN e et aaaaa. 100 186 | 12.70 241

a Made by wadmg just below Warren Creek.
b No a%e installed
0Ma.(§ wading about 200 feet below bridge.

40183°—wsp 291—12——12 .
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Gage height of Mad River near Arcata, Cal., for 1910.

[Ernest McCloskey, observer.]

Feet.
Dec.28.. oo e 12.7
Dec.29. .o J U, 12.7
DeC. B0 e e 12.7
DeC. Bl e 13.0

KLAMATH RIVER BASIN.
GENERAL FEATURES.

Klamath River drains a territory lying east of the Cascade Range
in south-central Oregon and south of the Siskiyou Mountains in Cal-
ifornia. The river rises in upper Klamath Lake, flows generally
southward, and reaches the Pacific Ocean at Requa, on the coast of
northern California. Only that part of the basin lying in Oregon has
been studied in detail. The drainage from this portion of the area is
collected in large lakes whose margins are wide shallow marsh lands
covered with tules and aquatic plants. From upper Klamath Lake,
which stands 4,141 feet above sea level, flows Link River, a stream 1}
miles long, discharging into Lake Ewauna at an elevation of 4,080 feet.
Klamath Falls, the principal city of this section, is located on Link
River. From Lake Ewauna to the town of Keno, Klamath River
flows through a flat marshy country a distance of 20 miles. About 5
miles above Keno the river is connected with lower Klamath Lake by
a channel known as Klamath Straits. During high stages water flows
from Klamath River into lower Klamath Lake, and during low water
the direction of the flow is reversed. About half a mile below Keno
the river breaks over a rocky ledge, and here begins its precipitous
fall of 100 to 200 feet per mile to its mouth. The drainage area above
Keno, exclusive of lower Klamath Lake, is 3,150 square miles. The
streams draining into upper Klamath Lake head about 6,000 feet
above sea level. The elevation of Klamath Falls is 4,100 feet.

The principal tributaries of Klamath River are Sprague River,
which drains the southwestern rim of the Great Basin divide in Oregon;
Anna River, which heads in a large spring supposed to be fed by the
waters of Crater Lake; Scott River, which drains a rich agricultural
valley extending from Fort Jones to French Gulch; and Trinity River,
which drains a portion of the western slope of Trinity Mountain.
Williamson - River, which drains the northern part of the Klamath
Indian Reservation, is tributary to Sprague River. Lost River,
although not a tributary of the Klamath, is usually considered with
it, as a slough connects the two. Water formerly flowed in either
direction, depending on which stream was higher, but the flow is now
stopped by an artificial dike.

The chief tributary of Trinity River is the South Fork, which joins
the main river a few miles below Hawkins Bar.
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UPPER KLAMATH LAKE NEAR KLAMATH FALLS, OREG.

Upper Klamath Lake is to be used by the United States Recla-
mation Service as a source of water supply to irrigate large areas of
land. The main canal of the Klamath project has its intake at the
lake.

A gage was installed on this lake near Klamath Falls, Oreg., May 28,
1904. The elevation of the zero of the gage is 4,136.13 feet above
sea level. The daily records since February 16, 1906, are the mean
daily heights obtained from a Friez automatic water gage.

The winds have a marked effect on the level of the water surface
of this lake. The water is lowered as much as 6 inches near the outlet
when the wind blows from the south, and is raised as much over its
normal level when the wind is in the opposite direction. Differences
of a foot are frequently noticeable within a few hours. If the wind
effect were eliminated the lake heights would show much more gradual
changes than indicated by the accompanying records.

Data for this station are furnished by the United States Reclama-
tion Service.

Daily gage height, in feet, of Upper Klamath Lake near Klamath Falls, Oreg., for 1910.

[A. J. Santaman, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
6.00 |.. 5.75| 6.70| 6.10| 5.90 5.58
6.00 |... 5.90| 6.80] 6.08| 5.60 5.55
6.00| 5.40| 6.00| 6.62| 6.10| 5.55 5.50
6.00| 5.40| 5.90| 6.58| 6.05| 5.30 . 5.49
6.00 | 5.40] 595| 6.60| 6.05| 5.35 5.49
6.00| 540 6.00( 6.51) 6.00| 5.35|....... 5.49
6.00| 5.401 6.10 | 6.45| 5.921 5.30|....... 5.52
6.00| 5.41) 6,17} 6.45) 5.85| 518|....... 5.55
6.00| 5.43] 6.23| 6.30| 5.66| 5.10| 4.80 5.68
5.90 | 5.451 6.30| 6.10| 5.90] 5.10| 4.80 5.74
5901 5.50( 6.35| 6.52| 5.90| 5.35| 4.80 aeare.s| B.TT
5.80| 5.50| 6.43| 6.60| 5.80| 5.35| 4.75 5.00| 5.79
. 5.41| 6.46| 6.55| 5.65| 5.40| 4.70 4.951 5.80

5.42| 6.45] 6.40| 5.60| 5.25( 4.50 5.00| 5.80
5.43 | 6.46 | 6.37 | 5.44| 5.30| 4.55 4.95| 5.89
5431 6.51 | 6.35| 5.40 | 5.15| 4.62 .. ... .|....... 4,70 4.94| 6.14
5.43 | 6.20| 6.30( 5.42| 5.10f 4.75|....... 4.52| 4.72| 5.056| 6.25
5.43| 6.30| 6.10| 550 | 4.60| 4.62|....... 4.50 ) 4.71} 5.20( 6.30
5.40( 5.90| 6,351 550 4.80} 4.50 |....... 4.60 | 4.651 4.96| 6.30
5.40 | 6.00| 6.30 | 5.40 | 4.80| 4.56| 4.31| 4.28| 4.63 ] 4.99| 6.30
538 6.00| 6.25]| 5.25| 4.80| 4.70 | 4.30] 4.32) 4.65( 5.18 | 6.30
5.39| 6.13} 6.20 5.20| 4.76 | 4.60| 4.31| 4.30| 4.60| 5.22]| 6.30
5.38| 6.13| 6.45| 5.10| 4.70 | 4.55| 4.50| 4.32| 4.68| 5.40| 6.30
5451 6.231 6.30| 5.20| 4.70| 4.55| 4.30| 4.65) 4.68| 5.45] 6.14
5.45| 6.33| 6.40| 5.10 | 4.94| 4.55| 4.30| 4.58| 4.67| 5.45] 5.70
P s R FO 550 6.70} 6.40| 5.20) 4.98) 4.55| 4.30] 4.58) 4.82} 5.43) 573

.60 ] 7.00] 6.40 | 5.20| 5.02| 4.50|....... 4.59 | 4.82{ 5.47| 5.71

6.951 6.40 | 5.65| 4.92| 4.45|....... 4.621 4.78| 5.57| 5.69

6.85] 6.35| 5.75| 5.05( 4.50[....... 4.59 |....... 5.56 | 5.66

6.90| 6.20| 5.70 | 4.98 | 4.48)....... 4.60 ]....... 5.60 | 5.87

6.90 |....... 5.75 |.cooonn 450 1o 5.80

NorE.—Gage heights obtained by means of a Friez self-recording gage. Gage heights Dec. 1 to 5, inter-
polated. Lake probably frozen during January and the first part of February and after about Dee. 13.
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LINK RIVER AT KLAMATH FALLS, OREG.

This station, which is located in sec. 32, T. 38 S., R. 9 E., at the
county bridge over Link River at Klamath Falls, 1} miles below the
outlet of Upper Klamath Lake and immediately at the head of Lake
Ewauna, was established May 15, 1904. The river has a fall of 70
feet in the 1} miles between the lakes, a portion of which is utilized
for water power.

The records prior to June 6, 1908, especially the individual daily
records, are not reliable. It is probable that for longer periods—a
month or more—the total flow as determined is not greatly in error.
This condition is accounted for by the effect of wind on the flow of
water at this station. The original gage was located at the bridge
at the upper end of Lake Ewauna. At the outlet of Upper Klamath
Lake the river breaks over a rather shallow ledge. A strong wind
upstream blows the water back from this outlet and at the same time
increases the height of water on the gage by backing the water in
Lake Ewauna. So great is this wind effect that the river has been
known to go entirely dry for a few hours at a time. When the wind
is downstream the flow of Link River is greatly increased; but owing
to the large surface of Lake Ewauna this increase in flow is not shown
by the gage heights. In the long run these wind effects are no
doubt compensatory, but little dependence can be placed in the
published daily records prior to March 7, 1908. On this date an
anemometer was installed on the bridge and a ship’s taffrail log was
trailed in the water under the bridge. It was hoped that the daily
reading from this log would afford some indication of the velocities
with the anemometer records. Although the records obtained by
this device were much more reliable during 1907 than previously,
even they were not all that could be desired. It became evident that
owing to the sudden changes of the wind complete data could not be
obtained without automatic recording devices on both the log and
anemometer. The method was effective, however, in reducing the
probable error of the estimates from about 15 per cent to within less
than 5 per cent. On June 6, 1908, a Friez gage was installed in the
rapids, where it could be affected only by change in flow, measure-
ments being made at the bridge as formerly.

For the remainder of 1908 and for 1909 the records obtained are
reliable. During 1910 water was diverted around the Friez gage in
the rapids, for use by the power plant operated by Moore Bros.
This water was returned to the river between the Friez gage and the
gage at the bridge. No daily record was kept of the amount of
water thus diverted around the Friez gage, although several measure-
ments of the amount of water in Moore Bros.” flume were made.
Only one measurement was referred to the Friez gage during the
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year. The Friez gage readings were also somewhat affected by back-
water from log jams. The daily discharge for 1910 must therefore
be determined from the gage at the bndge, subject to all the uncer-
tainties noted above.

This station was maintained during 1910 by the United States
Reclamation Service, but the daily and monthly discharge tables
were computed by the United States Geological Survey.

Discharge measurements of Link River at Klamath Falls, Oreg., in 1910.

Gage Dis-

Date. Hydrographer. height. | charge.

Feet. Sec. ft.
Mar. 17 a5.08 4,520
July 29 2.90 1,180
Aug. 25 b2.57 1,160
Dec. 12 3.90 3,320
4.12 3,640
28 4.15 3,240

a Friez gage read 3.20 feet.
b Friez gage read 0.91 foot.

NoTe.—Gage heights refer to the gage at the bridge.

Daily gage height, in feet, of Link River at Klamath Falls, Oreg., for 1910.

[Friez gage.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,27 2.36} 3.30| 2.8 2.75| 1.90} 1.15) 0.90| 1.02 1.71
2.24| 2.48| 3.55| 2.781 2.48| 1.90} 1.10 91 L20).......] L70
2.24 2.55| 3.35| 2.80| 2.51| 2.20) 1.00| 1.00f 100} ......[1 2.05
2.24| 2.65) 3.32| 271 2.55| 2.15( 1.10 921 1.09f.......|] 2.00
2.04 | 2.75| 3.35| 2.72| 2.46| 2.15 .98 .89 | 1.10] 1.00| 2.11
2.04| 2.84| 3.25] 2.68} 2.50] 2.20| 1.08 981 1.11 .96 2.09
2.04| 2.89| 3.22| 2.48| 2.45| 2.35| 1.02| 1.00| 1.09| L10| 211
2.03f 2.97| 3.22} 2.40) 2.41}| 2.32| 1.02 .88 1 1.10| 1.00| 2.15
2.031 3.00| 2.78} 2.15| 2.41| 2.35 .95 .88 1.08|. .98| 2.24
2.02| 3.05] 3.05 2.17{ 2.60] 2.35 .95 .95 .98 1.30| 2.26
2.02] 3.08( 3.22| 2.25| 270} 2.52 .93 1.08| 1.05| 1.49| 2.28
2.07( 3.141 3.22| 2.28 256 2.50( 1.02 991 121 1.46( 2.30
2.08| 3.15| 3.15] 2.26| 2,60} 2.42| 1.08 .80 1.28) 1.45| 2.32
2.10) 3.15( 3.10| 2.29| 2.20] 2.05| 1.03 .89 1.35( 1.39( 2.34
2.09| 3.17{ 3.08{ 2.25| 2.05| 2.20| 1.06 .87 1.28) 1.34] 2.40
2.06| 3.19{ 3.10} 2.20( 1.76 | 2.40| 1.08 .85 1.28( 1.33| 2.58
2.054 3.18( 3.061 2.40| 1.65| 2.70 .98 .98 | 1.35| 1.38{ 2.61
2.08| 2.95| 2.90} 2.70| 1.50| 2.45 85| 1.22| 1.35| 1.37{( 2.48
2.10| 3.18] 3.10} 2.65] 1.46| 2.20 .80 1.19| 1.28| 1.35) 2.45
2.10} 3.24( 3.087 2.53| 1.65| 1.60 .75 .89 1.28) 1.39| 2.45
2.07{ 3.28| 3.04| 2.53( 1.80| 1.25 .88 .88 1.29| 1.45| 2.40
2.061 3.42| 2.98| 2.53| 1.85| 1.22 .88 L9210 1.22| 1.50( 2.39
2.06| 3.40| 2.92| 2.35{ 1.95| 1.20 .94 L0981 119 1.73] 2.34
2.15| 3.456| 2.80| 2.58| 1.90| 1.20| 1.20| 1.02| 1.14| 1.72| 2.38
2.15| 3.25] 2.8 2.45( 2.00{ 1.20 .91 L10| 1.21| 1.68| 235
2.13] 3.20) 2.90] 2.38| 2.20| 1.20 .82 102 1.28) 1.45| 2.32
2.20| 3.50| 2.95| 2.47| 2.24} 1.20 90| 1.00f 1.12| 1.60§ 2.31
2.30| 3.45( 2.86| 2.22f 2.50] 1.10 91| 1.00| 110} 171} 2.29

....... 3.40| 2.8 2.45} 2.40] 106 1.10| 102} 1.10| L79| 2.28
....... 3.41 ] 2.8 2.45) 2.10] 1.10 .88 1.00| 1.08| 1.80{( 2.30
....... 3.40 |.eeee.| 2.65].......] 1.10 L90 .o 109Gl 2.32

NoTE.—Gage heights affected by back water from log jam below the gage May 19, to July 21. Records
for Nov. 1to 4 arglgncertam and ﬁ,ave been discarded. e} 8
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Daily gage height, in feet, of Link River at Klamath Falls, Oreg., for 1910.

Vincent Yaden, observer.)

[Gage at bridge.
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Daily discharge,

wn second-feet, of Link River at Klamath Falls, Oreg., for 1910.

Day.

Jan.

Feb.

Mar.

Apr.

May.

June.

July.

Aug.

Sept.

Oct.

Nov.

2,660
2,590
2,590
2,660
2,590
2,590
2,450
2,450
2,450
2,450

2,450

1,040
1,040

1,340

Nore.—Daily discharges determined from the gage heights at the bridge and a rating table that is poorly
defined on account of the effect of wind. The estimate for any one day may be 25 per cent or niore in error.
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Monthly discharge of Link River at Klamath Falls, Oreg., for 1910.

[Drainage area, 3,110 square mmiles.]

Discharge in second-feec. Run-off,
Depth in
Month. Per : :
. s incheson | Totalin |Accu-
Maximum.| Minimum.| Mean. sgll;la;e drainage | acre-fect. |racy.
. area.
3,060 2, 660 2,810 0.904 | - 1.04 173,000 | C.
3,140 2,740 2,820 .907 .94 157,000 | C.
4,930 3,140 4,180 1.34 1.54 257,000 | C.
5,570 4,240 4,770 1.53 1.7 284,000 | C.
4,340 2,590 3,460 1.11 1.28 213,000 | C.
2,660 1,740 2,200 707 79 131,000 | C.
1,800 1,180 1,400 .450 52 86,100 | C.
1,150 1,010 1,070 344 40 65, C.
1,090 1,010 1,030 .331 37 61,300 | C.
1,320 1,040 1,210 .389 45 74,400 | C.
1,860 1,220 1,480 .476 53 88, C.
2,740 1,980 2,420 718 90 149,000 | C.
5,570 1,010 2,400 772 10.47 | 1,740,000

Norte.—Determinations of monthly discharge are provisional and subject to revision when more meas-
urements referred to the Friez gage are available.

KLAMATH RIVER AT KENO, OREG.

Thig station, which is located at the county bridge at Keno, in
sec. 31, T. 39 S., R. 8 E., at the lower end of the lakes and marshes
that form the headwaters of Klamath River, was established May
31, 1904. The United States Reclamation Service is reclaiming
lands for irrigation in two ways—Dby diverting waters from Klamath
Lake and by draining the large swamp areas bordering this stream
and the lakes which are tributary to it. Immediately below the
station the river breaks over.a rocky ledge with a fall of about 200
feet to the mile.

During the winter the river usually freezes over, but as the water
is comparatively deep and the ice is not very thick the accuracy of
records has not been greatly affected by the ice. At low stages a
growth of aquatic plants clogs the section and to some extent lessens
the accuracy of the results. An additional source of error has
resulted from the effect of wind on the wide expanse of water above
the station. A strong upstream wind will blow the water back from
the outlet and diminish the flow, but as the gage is located at the
bridge, 1,000 feet above the gaging site, gage heights are not always
affected to a corresponding degree. The datum of the gage has not
been changed since it was installed.

Discharge measurements are made from a cable 1,000 feet below
the gage.

This station was not visited in 1910, but conditions seem to be
fairly permanent, and the 1909 discharge rating curve is believed to
give reasonably close results. The station was maintained during
1910 by the United States Reclamation Service, but the daily and
monthly discharge tables were computed by the United States
Geological Survey.
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Daily gage height, in feet, of Klamath River at Keno, Oreg., for 1910,

[H. Snowgoose, observer.]

SURFACE WATER SUPPLY, 1910, PART XI.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
13.9 [ 13.8 |13.05]|12.4 |11.95 | 11.75 | 11.65 | 12.15 | 12.55
13.9 {13.8 [13.1 |12.35 | 11.95 | 11.7 | 11.85 [ 12.1 | 12.6
13.9 [ 13.8 [13.1 |12.4 |11.85|11.6 [11.75[12.1 |12.6
13.9 [(13.8 |13.1 112.4 |11.95[11.75(11.9 }12.1 | 12.65
13.9 | 13.8 | 13.0 |12.4 |11.9 j1L.75[11.9 §12.1 | 12.65
13.95 | 13.75 | 13.0 | 12,4 {119 j11.7 {11.9 |12.1 |12.7
13.95 1 13.75 | 13.0 j12.4 |11.9 !11.75{ 11.9 |12.1 |12.7
13,95 { 13.75 | 13.0 [ 12.35}111.9 | 11.7 |11.9 {12.15] 12.7
13.95 1 13.7 112.95 1 12.35 | 11.85 [ 11.65 } 12.0 [ 12.15]12.75
13.9 | 13.7 | 12.9512.35| 11.85 | 11.65 ; 11.9 | 12.25 | 12.8
13.95 | 13.65 { 12.9 112.35 | 11.85 | 11.75 | 12.0 | 12.1 | 12.8
13.9 [13.6 }12.,9 (12,3 |11.8 |11.75|12.1 }12.1 |12.8
13.95 [ 13.55 1 12.9 [12.3 | 11.8 |11.7 |[12.0 {12.15]12.85
13.9 [13.55 {12.85 ) 12.25 | 11.8 {11.7 | 12.0 }12.15}12.85
13.95 | 13.5 | 12.85]12.25 | 11.8 |11.756 | 12.0 | 12.15 | 12.85
13.95 1 13.45 [ 12.8 [ 12.25 {11.8 | 11.65 | 12.0 | 12.15 | 12.85
13.95 { 13.4 | 12.75 ] 12.15 | 11.85 1 11.65 | 12.05 | 12.15 | 12.95
13.95 113.4 1 12.75 1 12.15 1 11.85 | 11.75 { 12.05 [ 12.2 | 12.95
13.95 { 13.35 | 12.75 { 12.15 { 11.8 | 11.85 | 12.1 |12.2 | 12.95
13.95 1 13.35 | 12.65 | 12.15 | 11.7 | 11.8 |{12.05 | 12.2 | 12.95
13.95 | 13.35 | 12.65 | 12.05 { 11.75 | 11.8 }12.05 [ 12.3 | 12.95
13.95 | 13.35 | 12.6 | 12.15 | 11.75 | 11,85 | 12.05 | 12.25 | 12.95
13.95 | 13.35 | 12.6 | 12.1 {11.75)11.85 | 12.05 | 12.4 [ 12.95
13.9 |13.3 [12.6 |12.1 [11.75 | 11.8F [ 12.1 | 12.45|12.95
13.9 [ 13.25 [ 12.6 [12.1 [11.75 | 11.85 12,1 ]12.45|12.95
13.85 | 13.2 ]12.55 | 12.05 { 11.7 | 11.85 | 12.1 | 12.45 | 12.95
13.85 | 13.15 [ 12.4 [ 12.05 [ 11.75 | 11.85 | 12.1 [12.5 | 12.95
13.8 | 13.15{12.5 [12.05 | 11.65 | 11.85 | 12.1 {12.5 | 12.96
13.8 {13.1 |12.5 | 12,0 |11.7 |11.85 | 12.1 [12.5 | 12.95
13.8 | 13.15 [ 12.45{ 12.0 | 11.75|11.85 | 12,1 |12.5 |12.9%5

....... 13.15 [.......| 12,0 1165 {.......1 121 |.......| 12.95
Nore.—Relation bet ween gage heights and discharge at this station little affected by ice.
Daily discharge, in second-feet, of Klamath River at Keno, Oreg., for 1910.

Day. Jan. Aug. | Sept. | Oct. | Nov. | Dec.
2, 690 1,020 870 810 | 1,220 | 1,700
2,690 1,020 | 840 | 935 1,160 | 1,760
2, 690 935 780 870 | 1,160 | 1,760
2,690 1,020 | 870 | 970 | 1,160 | 1,830
2,780 970 870 970 | 1,160 ] 1,830
2,780 970 840 970 | 1,160 | 1,900
2,780 970 870 970 | 1,160 | 1,900
2,870 970 | 840 | 970 | 1,220 | 1,900
2,870 935 810 | 1,060 | 1,220 | 1,980
2,870 935 810 970 | 1,330 | 2,050
2,870 935 870 | 1,060 | 1,160 | 2,050
2,870 900 870 | 1,160 | 1,160 | 2,050
2,870 900 | 840 | 1,060 | 1,220 | 2,120
2,690 900 840 | 1,060 | 1,220 | 2,120
2,690 900 | 870 | 1,060 | 1,220 | 2,120
2,690 900 | 810 | 1,060 | 1,220 | 2,120
2, 690 935 810 | 1,110 | 1,220 | 2,280
2,690 935 870 | 1,110 | 1,270 | 2,280
2,690 900 935 | 1,160 | 1,270 | 2,280
2,690 840 900 | 1,110 | 1,270 | 2,280
2,690 870 900 | 1,110 | 1,390 | 2,280
2, 690 870 | 935 | 1,110 | 1,330 | 2,280
2,690 870 935 | 1,110 | 1,510 | 2,280
2,690 870 935 | 1,160 { 1,570 | 2,280
2,690 870 935 | 1,160 | 1,570 | 2,280
2, 690 840 935 | 1,160 | 1,570 | 2,280
2,690 870 | 935 [ 1,160 | 1,630 | 2,280
2,690 810 9351 1,160 | 1,630 | 2,280
2,690 840 935 | 1,160 | 1,630 | 2,280
2,690 |.. 870 935 | 1,160 | 1,630 | 2,280
2,780 810 |....... 1,160 |....... 2,280

NorEe.—Daily discharge determined from a rating curve fairly well defined for 1909 but somewhat uncer-
tain for 1910 on account of the lack of measurements.
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Monthly discharge of Klamath River at Keno, Oreg., for 1910.

[Drainage area, 3,150 square miles.]

Discharge in second-feet. Run-off,
Month, Per Depth in . %aog;l-
Maximum.| Minimum.| Mean. sgll:]}iiere %gﬁgg aq‘;getf‘fleel?
. area.
2,870 2,690 2,740 0.870 1.00 168,000 | B
3,060 2,780 2,890 017 .95 160,000 | B
4,080 3,250 3,720 1.18 1.36 229, B
4,190 3,870 4,110 1.30 1.45 245,000 | B
3,870 2,520 3,230 1.03 1.19 199,000 | B
2,520 1,510 2,050 .651 .73 122,000 | B
1,510 1,060 ,300 .413 .48 79,900 | B
1,020 810 .289 .33 55,900 | B
935 780 878 .279 .31 52,200 | B
1,160 810 1,070 .340 .39 65,800 | B
1,630 1,160 1,320 .419 .47 78,600 | B
2,280 1,700 2,110 .670 .77 130,000 | B
4,190 780 2,190 .695 9.43 | 1,590,000

KLAMATH RIVER NEAR REQUA, CAL.

This station, which is located at Nye’s ranch in sec. 29, T. 13 N,
R. 2 E., 9 miles above Requa, was established December 25, 1910.
It is 30 miles below the mouth of Trinity River and 10 miles above the
mouth of Klamath River.

The staff gage is in four sections on the right bank near the ferry.

Discharge measurements are made fromn the ferry or a small boat.

Discharge measurements of Klamath River near Requa, Cal., in 1910.

Date. Hydrographer.. Width. S‘Zﬁ?ogf h(e}iz%et. charlsg.e.

Feet. | Sq.feet. | Feet. | Sec.t.
Aug.81a] W, V Hardy. . oo e 350 1,880 | (b) 2,
|31 B« TP 570 3,620 8.78 | 10,300

a Made from canoe 500 feet above cable at Nye’s ranch
a{g}ge installed. Approximate gage height 5.78 feet determined Dec. 25.
from canoe at gage.

Daily gage height of Klamath River near Requa, Cal., for 1910.

[M. F. Scofield, observer.]

Feet, Feet.
December 25...................... 8.78 | December29........._ ...... P 8. 40
December 26...................... 8.63 | December80...................... 8.43
December27..................:... 8.56 | December 31...................... 8.37

December 28...................... 8.45
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WILLIAMSON RIVER NEAR KLAMATH AGENCY, OREG.

This station, which is located 13 miles northeast of the Klamath
Agency, in the NW. } sec. 1, T. 33 S,, R. 7 E., at a point locally
known as Rocky Ford, at the lower extremity of Klamath Marsh,
was established March 26, 1908, in cooperation with the United
States Office of Indian Affairs, and discontinued June 26, 1910, as the
observer moved away and no other was obtainable.

The nearest tributary is Spring Creek, 11 miles below the station.
Owing to the inaccessibility of the station, it has not been practicable
to obtain continuous records of discharge. During the winter months
it is almost impossible to reach the station on account of snow.

Discharge measurements are made from a cable and car.

The staff gage was originally located about 1,000 teet above the
cable. On October 17, 1908, a Bristol self-registering gage was
installed, and as this required only weekly visits by the observer,
continuous records were obtained during the remainder of the year.
The gage was moved May 30, 1909, to a point 100 feet downstream
at the location of the cable. It was set to read the same as at the
former location, but on account of the slope of the river there is no
constant relation. The datum of the gage as reset is at an elevation
of 4,622.19 feet above sea level. On November 10, 1909, an auxiliary
staff gage was installed below the mouth of Spring Creek to be used
when the regular station is inaccessible. Simultaneous readings
were made on both gages from November, 1909, to June, 1910. The
upper gage was washed out during the high water of March, 1910,
and was replaced April 15, with a Bristol self-recording gage.

In the meantime weekly readings were continued on the lower
gage. The relation between the two gages has been determined
and the gage heights for the missing period have been estimated.

Owing to the large storage capacity in Klamath Marsh the river
is not subject to great fluctuations. It is probable that weekly
observations will give suflicient data for an estimate of the flow.

The accuracy of the results is somewhat affected by the growth of
aquatic plants in the river channel during the season, and a com-
paratively large number of measurements will be necessary in order
to secure reliable results. The data herewith were obtained by
usual methods, using a mean curve. The following measurement
was made by Leland Moser® August 11, 1910: Width, 80 feet; area of
section, 150 square feet; gage height, 0.54 feet; discharge, 55.2 second-
feet.

1 The results of this measurement are very uncertain, as the velocity was very low and the whole river
bed was covered with grass and tules.
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Daily gage height, in feet, of Williamson River near Klamath Agency, Oreg., for 1910.

[Gage at Rockyford. R. C. Spink, observer.)

Day. Jan. Feb. | Mar. | Apr. | May. | June

1.7

17 |.

1.65|.

1.65 1.

1.65

1.65 1.0

1.65 1.0

165 1.0

1.6 1.0

1.6 1.0

1.55 1.0

1.55 L0

1.5 1.0

1.5 .95

.1 1.5 .95

2.1 L5 .95
2.1 1.3 .95
2.1 1.2 .9
2.1 1.0 .9
1.9 LO5 | ......
1.85 L35 ]........
19 L2 |........
.85 L2 |........
1.85 1.1 foo......
1.75 L1 |.....
1.8 1.1 .9
1.75 L0 }........
17 1.0 |oeeaeen.
1.7 L1 |........
L7 fooo..o. -

NotE.—Gage heights Apr. 15 to June 26, obtained by means of a Bristol automatic pressure gage. The
river was frozen most of the time during January and February. The ice was breaking up Feb. 27, and the
channel probably cleared soon after. Gage heights for Mar. 13 to April 10 have been estimated from those
observed below Spring Creek,

Daily gage height, in feet, of Williamson River below Spring Creek, near Klamath Agency,
Oreg., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. Day. Jan. Feb.EMar. Apr. | May. | June.

NotE.—Daily discharge determined by means of the gage heightsat Rocky Ford and a fairly well-defined
discharge rating curve—the same as that used for 1909. The measurement made during 1910 is believed not
to be reliable. Discharge for January and February reduced by varying amounts to allow for effect of ice
as indicated by the observer’s notes; discharge interpolated between dates when gage was read.
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Daily discharge, in second-feet, of Williamson River near Klamath Agency, Oreg., for 1910.

Day. Jan. Feb. | Mar. | Apr. | May. | June.
567 293
567 288
544 283
544 278
544 273
544 268
544 268
544 268
522 268
522 268
500 268
500 268
477 268
477 249
477 249
477 249
392 249
350 230
268 230
288 230

Monthly discharge of Williamson River near Klamath Agency, Oreg., for 1910.

[Drainage area, 840 square miles.)

Discharge in second-feet. Run-off,
s Accu-
Month, Depth in
. Per h : racy.
. _ incheson | Totalin
Maximum. | Minimum.| Mean. s&ltlyﬁ.;e drainage | acre-feot.
. area.
288 412 0.491 0.57 25,300 | C.
329 364 .433 .45 20,200 | C.
600 1,240 1.48 1.71 76,200 | C.
567 785 .935 1.04 46,700 | B.
268 424 . 505 .58 26,100 | B.
230 255 .304 .29 13,200 | B.
............................................ 208, 000

LOST RIVER AT OLENE, OREG.

This station was originally established May 24, 1904, at the county
bridge at Olene in sec. 14, T. 39 S., R. 10 E., and was maintained until
July 30 of that year, when the bridge at which measurements were
made was destroyed and the station was discontinued. It was
reestablished May 20, 1907, and the records have been continuous
since that date. This station replaces the one at Merrill, simultaneous
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records being kept a sufficient length of time to make a comparison
between the two. The difference of flow is largely accounted for by
" the inaccuracy of the data obtained at Merrill station.

A slough connecting Lost River with Klamath River joins Lost
River 5 miles below the Olene station and Klamath River 2 miles
below Lake Ewauna. Through this slough it is proposed to divert
part of the waters from Lost River into Klamath River, and thus
reclaim lands bordering Tule Lake. At present, however, the slough
has been artificially closed and the flow has been shut off for several
years. Before it was diked no water flowed except during high water,
the direction depending upon whether Klamath or Lost River was the
higher.

There is a small amount of inflow below Olene. One spring was
measured April 14, 1908, giving a discharge of 2.9 second-feet, and
during the irrigating season there is probably some waste water from
irrigation. Nuss Lake is situated half a mile from the left bank of
Lost River and 1 mile below Olene. It has no surface outlet except at
flood time, but it is possible that a little water passes underground
from this lake to the river during the summer months.

A hook gage has been used since April 23, 1909, in order to insure
more accurate readings, the datum having remained thé same.

Measurements are made from the highway bridge to which the gage
is attached or at low water by wading. In defining the discharge
curve the wading measurements have been given greater weight than
low-water measurements at the bridge.

This station was maintained during 1910 by the United States
Reclamation Service, but the tables of daily and monthly discharge
were computed by the United States Geological Survey.

Discharge measurements of Lost River near Olene, Oreg., tn 1910.

. . Areaof | Gage
Date. Hydrographer. Width. section. | height. |charge.

Feet. | Sq.ft. Feet. | Sec.f éo

Aug. 30 35 6L.6| "4.45

Sept. 19a 40 66.5 | 4. 124

Dec. 7 10| a7 5.36 441
12 (.. 4o 140 | 836 8.22| 2,610
13 135 | 682 7.22| 1,620

a Measured by wading.
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Daily gage height, in feet, of Lost River at Olene, Oreg., for 1910.
[A. T. Wilson, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5151 7.04| 5.16 | 4.57] 4.50]|....... 4.45| 4.47) 450} 4.51 4.77
5101 9.06 ) 5.14 1 4.57] 4.49{....... 4.457 4.47 1 4.50) 4.B1 | 4.98
500 [%9.73 | 5.11 | 4.58 | 4.49| 4.44| 4.45| 4.47| 450} 4.51 | 502
4.88 1 9.38]....... 4.59 | 4.49| 4.44| 4.45| 4.47} 4.50| 4.51 | 5.74
4.70 | 8.46) 5.18] 4.60 | 4.48( 4.44| 4.42| 4.47 450 4.51 | 6.22
4.60) 7.66 | 5.04) 4.62| 4.48{ 4.44 | 4.35] 4.47] 4.50 | 4.51} 5.62
4.62 | 7.121 4.98| 4.66| 4.48] 4.44| 4.35) 4.471 4.50] 4.51 5.36
4.66 | 6.771 493 4.69| 4.48| 4.44| 4.35] 4.47) 450} 4.52| 5.39
4641 6.53| 4.90| 4.68| 4.481 4.44| 437! 4.47 .50 1 4.52 | 5.36
4.64 | 6.46| 4.87 1 4.66| 4.48) 4.42| 4.38| 4.47| 450 4.52| 6.17
4.65| 6.42| 4.84| 4.64| 4.48| 4.42| 4.40| 4.47| 4.50| 4.52 | 7.52
4.64 | 6.40 | 4.82 4.64| 4.481 4.42| 4.40| 4.48) 4.50| 4.52| 8.73
4.68| 6.38) 4.80] 460 4.48| 4.42] 440} 4.53] 4.50|....... 7.02
4.80 | 6.50 | 4.77| 4.46| 4.48| 4.42 | 4.40 4.59| 4.50|....... 6.02
506 | 6.50] 4.74 | 4.44| 4.48| 4.42| 4.41| 458 | 4.50(....... 5.22
501 6.44| 4.74| 4.43| 4.48 | 4.42| 4.43 ;7 4.56| 4.50 |....... 5.22
4.92| 6.34| 472 450 | 448} 4.42| 4.44) 4.52| 450 |....... 5.10
501 | 6.28| 4.70| 4.51 | 4.48 | 4.42| 4.44| 4.52| 4.50].......] 4.98
506 6.22 4.68| 4.51 | 4.48 | 4.42| 4.44| 4.52| 4.50 |....... 4.90
502| 6.30| 4.66{ 451 | 4.48| 4.42 | 4.44| 4.52| 4.50| 4.52 | 4.84
5061 6.20) 4.65| 4.51 | 4.48| 442} 4.44) 4.52] 451 | 4.53| 4.74
5.02| 6.10| 4.631 4.51 | 4.48| 4.42| 4.44| 4.52 4.51| 4.53 | 4.72
4,951 5.94 ) 4.61] 451 4.47| 4.42| 4.45| 4.51 | 451 | 4.53 | 4.72
531] 6.02) 4.60) 4.42 | 4.47| 4.43} 447 4.51 | 451} 4.54| 470
6.04{ 6.041 4.60] 4.46 | 4.47 | 4.44 | 4.47| 4.51 | 4.51| 4.57| 4.66
6.11 1 5.88 | 4.59 | 4.50 | 4.47 | 4.44| 4.47| 4.51| 4.51| 4.57| 4.63
6.11 | 573 | 4.58 | 4.52 | 4.46| 4.44( 4.47( 451 4.51| 4.74| 4.61
6.22 | 5.58 | 4.57] 4.52| 4.45| 4.44| 4.47| 4.51| 451} 4.91| 4.60

....... 5.42| 4.56| 4.52| 4.44| 4.45| 4.47| 4.50| 4.51| 4.85| 4.60
....... 528 1 4.58( 4.52( 4.44 | 4.45( 4.47| 4.50| 4.51 | 4.76 | 4.60
....... 5.21 [Lo....b 4520 .. .. 440 4.47|.......] 451 |.......| 4.60
NoTE.—No ice at this station.
Daily discharge, in second-feet, of Lost River at Olene, Oreg., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. { Nov. | Dec.
106 322 | 1,660 328 115 102 91 93 97 102 104 163
102 295 | 3,350 317 115 100 91 93 97 102 104 240

98 248 | 3,960 300 116 100 91 93 97 102 104 257
95 201 | 3,640 320 118 100 91 93 97 102 104 698
93 143 | 2,840 339 120 98 91 88 97 102 104 | 1,040
91 120 | 2,160 267 125 98 91 76 97 102 104 618
88 125 | 1,730 240 134 98 91 76 97 102 104 449
88 134 | 1,450 220 141 98 91 76 97 102 106 468
86 129 11,270 208 138 98 91 80 97 102 106 449
84 129 | 1,220 197 134 98 88 81 97 102 106 | 1,000
84 132 | 1,190 186 129 98 88 84 97 102 106 | 2,050
84 129 | 1,180 179 129 98 88 84 98 102 106 | 3,070
84 138 | 1,160 172 120 98 88 84 107 102 106 | 1,650
84 204 | 1,250 163 95 98 88 84 118 102 106 894
84 276 | 1,250 155 91 98 88 86 116 102 106 362
84 253 | 1,200 155 89 98 88 89 113 102 106 3
84 216 | 1,130 149 102 98 88 91 106 102 106 295
84 253 | 1,080 143 104 98 88 91 106 102 106 240
82 276 | 1,040 138 104 98 88 91 106 102 106 208
82 257 | 1,100 134 104 98 88 91 106 102 106 186
106 272 | 1.090 132 104 98 88 o1 108 104 106 155
118 257 950 127 104 98 88 91 106 104 106 149
201 228 838 122 104 97 88 93 104 104 106 149
527 416 894 120 88 97 89 97 104 104 109 143
1,510 908 908 120 95 97 91 97 104 104 115 134
845 958 796 118 102 97 91 97 104 104 115 127
740 691 116 106 95 91 97 104 104 155 122
1,040 592 115 106 93 91 97 104 104 212 120

462 [....... 488 113 106 91 93 97 102 104 190 120
416 1....... | 398 116 106 91 93 97 102 104 160 120
374 ... © 356 |aene-- 106 |....... 84 97 oeeenns 104 |...one 120

I\tI'OTE.—Da.ily discharge determined from a rating curve fairly well defined between 100 and 2,500 second-
3
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Monthly discharge of Lost River at Olene, Oreg., for 1910.

[Drainage area, 1,290 ¢ square miles.}

Discharge in second-feet. Rup-off.
Month. Per Depth in Total Accu-
. s inches on otal in |racy.
Maximum. { Minimum, | Mean. smre drainage | acre-feet.
. area.
January.................... 1,510 82 246 0.191 0.22 15,100 | B.
February........ccovenn... 1,040 120 322 .250 .26 17,900 | B.
March.......ooooaeiaiaoaa 3,960 356 | 1,380 107 1.23 84,800 | B,
Aprile oo 339 113 184 .143 .16 10,900 | B.
May.. .- 141 88 111 . 085 10 6,820 | B.
June..oo. ool 102 91 97.5 .076 08 5,800 | B.
JUlY . e 93 84 89.5 . 069 .08 5.500 | B.
August......ooieeeniiooa... 97 76 89.5 . 069 .08 5,500 | B.
September..........coean... 118 97 103 .080 .09 6,130 | B.
October.................... 104 102 103 .080 .09 6,330 | B.
November.................. 212 104 116 .090 .10 6,900 | B.
December.................. 3,070 120 521 4.04 47 82,000 | B.
The year............. 3,960 76| 282 ’ .219 l 2.96 | 204,000

e Including area above Clear Lake reservoir dam, 550 square miles, which strictly should be deducted,
as no water was allowed to escape during 1910.

TULE LAKE NEAR MERRILL, OREG.

This station, which is located at J. F. Adam’s ranch near the mouth
of Lost River, in sec. 9, T. 41 S., R. 11 E., about 3 miles east of
Merrill, was established May 17, 1904.

The elevation of the zero of the gage has been taken as 4,048.21
feet above sea level. When the station was established the gage was
referred to a bench mark on a juniper post near by. The bench
mark at that time was 13.7 feet above the zero of the gage. On
October 21, 1904, this elevation was verified. On May 11, 1907, the
elevation of the same bench mark was found to be 12.87 feet above
zero of the gage, and was independently verified on June 11, 1907,
and again on November 27, 1908. It appears, therefore, that some-
time between October, 1904, and May, 1907, gage was raised 0.87
foot. This change was probably due to action of ice in the lake,
although nothing of this kind has been observed since that time.
Just when it occurred it has been impossible to ascertain, and a
graph of the heights has failed to reveal any critical points that would
account for a sudden change. It is therefore likely that the gage was
raised a little at a time during the winters of 1905-6 and 1906-7.

On account of this error the gage heights prior to May, 1907, should
not be used for refined studies.

The data for this station are furnished by the United States
Reclamation Service.
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Daily gage height, in feet, of Tule Lake near Merrill, Oreg., for 1910.
[J. ¥, Adams, observer.]

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

NoTe.—The lake and lower Lost River were frozen from January 1 to about March 1. No ice noted
in December.

~ MILLER CREEK NEAR LORELLA, OREG.

This station, which was established August 10, 1904, was orig-
inally located in sec. 13, T. 39 S., R. 13 E., at the lower end of
I—Iorseﬁy Valley. On Aprll 1, 1909 it was moved to an old highway
bridge in sec. 7, T. 40 S., R. 14 E., 3 miles south of Lorella post office
and 1 mile east of the Swmgle ranch in Langell Valley. All measure-
ments in 1909 were referred to this gage. Both points are below all
tributaries and the results should be comparable, although the drain-
age area at the lower station is 50 square miles greater than at the
upper, the areas being 270 and 220 square miles, respectively.

A small amount of water is diverted for irrigation by a dam about
one-fourth mile above the present station.

A vertical staff gage is attached to the bridge, and its datum has
remained unchanged since the station was re-established. A Bristol
self-recording pressure gage was installed May 2, 1909; the records
obtained from it have been used during high water, but during low
stages it was too much affected by temperature changes and the
weekly readings of the staff gage have been used. The Bristol gage
was replaced by a Friez recording gage on January 30, 1910, and since
that time the gage heights have been fully reliable.
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Discharge measurements are made from the highway bridge or by
wading at low water.

During the winter months the river freezes over completely, and
the data obtained at such periods are not reliable, but a large error
during such periods is admissible without affecting the total annual
flow. At flood stages, even during the winter, the relation between
gage height and discharge is probably not affected by ice.

The conditions at the station during the open season are favorable
for good results. A riffle that controls the flow just below the station
seems to have shifted slightly during the spring flood of 1910.

High water measurements made 1911 indicate that the computed
flood discharge of November, 1909, is considerably too small, but the
yearly total is not materially affected thereby.

The 1911 measurements are published herewith, as they have been
used in constructing the discharge rating curve.

This station was maintained during 1910 by the United States
Reclamation Service, but the tables of daily and monthly discharge
were computed by the United States Geological Survey.

Discharge measurements of Miller Creek near Lorella, Oreg., in 1910-11.

. Areaof | Gage | Dis-

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

1910. Feet. | 8¢.ft. | Feet. | Secft.
Aug. 2| Yadon and MoSer.......coieeriiiieinaieaaneeaaennecnaaaloacneeacfoanieannns 2.55| a61.25

1911.
Mar. 21 | Leland Moser.............. cee . .- 65 576 6.40 990
21 |..... do........ . 65 581 6.65 1,080
29 |...-n do...... 65 6651 7.55| 1,800
31 {..... L (O 65 5831 6.65 1,080
31 |..... do........ 75 746 | 8.05| 2,160
Apr. 6|..... do...o... 65 6021 6.65| 1,110
16 |..... Q0 it 60 499 4.90 334
May 3b|..... 6 T 40 58 3.90 83
a Discharge estimated. b Measured by wading.
Daily gage height, in feet, of Miller Creek near Lorella, Oreg., in 1910.
[M. L. Anderson, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
3.95) 850| 4.24| 2.8 | 2.95| 2.66| 260 2.65| 2.70| 2.81| 4.30
3.751 7.10| 410 2.96{ 2.95| 2.70| 2.60( 2.65| 2.69| 2.8l 535
3.56| 6.70| 4.02] 3.12| 2.94| 2.70| 2.60 | 2.60| 2.68| 2.82| 6.40
3.20| 7.00| 3.95| 3.22| 2.80| 2.70| 2.60| 2.60| 2.78 | 2.82| 5.52
3.00( 6.80| 3.85| 3.18| 2.78| 2.70| 2.60| 2.60| 2.79| 2.81 | 4.9
3.08| 6.40f 3.76| 3.06| 2.78| 2.70{ 2.58) 2.61 | 2.78| 2.81| 4.5
3.08| 6.10| 3.65( 2.98| 2.77| 2.70| 2.59| 2.62| 2.75| 2.82| 4.10
3.08] 6.05| 3.56| 2.89| 2.75| 2.70| 2.60| 2.62| 2.73| 2.92| 6.00
3.08| 6.10f 3.50| 2.78| 2.74| 2.70| 2.61| 2.62) 2.70( 2.88| 6.20
3.08| 6.10| 3.45| 2.72| 2.71| 2.70| 263 | 2.61| 2.70| 2.87( 7.05
315 6.15| 3.45| 2.65| 2.70| 2.70| 2.64| 2.61| 2.70( 2.80| 525
3.18| 6.20| 8.50| 2.59| 2.70| 2.65| 2.66 | 2.62| 2.78| 2.90| 4.30
3.70| 6.10| 8.37| 2.48| 2.70| 2.65| 2.68| 2.63{ 2.80( 2.89| 4.10
3.42| 6.10f 3.251 2.35} 2.70| 2.62| 2.69{ 2.66]| 2.79| 2.83| 4.02
3.381 6.00! 3.15) 2.28! 2.72] 262] 2.701 2.701 2.78 | 2.861 3.95

40183°—wsp 291—12——13

.
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Daily gage height, in feet, of Miller Creek near Lorella, Oreg., in 1910—Continued.

s Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.60 | 3.22| 5.8 | 3.06| 2.22| 2.76| 2.60| 2.70| 2.72| 2.8 | 2.8 38.73
1.80 | 3.18 | 590} 2.98| 2.19| 2.78}| 2.60| 2.71| 2.71| 2.80| 2.87! 3.60
1.90) 3.00] 6.00] 2.90| 2.52| 2.78| 2.60| 2.70] 2.71 | 2.80| 2.90| 3.43
1.70 2.90| 6.18| 2.81{ 2.90| 2.78| 2.61| 2.70{ 2.72| 2.8} 2.90| 3.45
2.00 | 2.90| 5.54) 2.74| 2.95| 2.76| 2.63| 2.70| 2.73| 2.80| 2.99| 3.45
2. 3.20| 2.90| 5.15| 2.71| 2.981 2.75( 2.64] 2.70| 2.75| 2.80| 3.01| 3.45
220t 6.10 | 2.90| 5.35| 2.70 | 2.96| 2.75| 2.63| 2.70| 2.74| 2.80| 3.05| 3.45
P2 6.20 | 2.90| 5.40| 2.68| 292 2.75| 2.60| 2.68( 2.72| 2,80 3.80| 3.45
b S 4,60 | 3.20( 5.00| 2.60| 290 2.74| 2.60| 2.62| 2.70| 2.80| 4.30| 3.45
b TN 420 4.40) 4.90| 2.55| 2.91| 270} 2.60} 2.59 ) 2.70| 2.80! 4.45| 3.00
6. 3.80| 4.10| 4.65| 2.48 | 2.94| 2.67| 2.60| 2.58| 2.70| 2.80| 4.30| 3.00
20 i 4.10 | 4.306( 4.62( 2.50( 2.92| 2.66| 2.60| 2.60| 2.70| 2.80 . 2.99
2o 4.10| 6.60| 4.42| 2.47 | 2.90| 2.65| 2.60| 2.60| 2.70| 2.80 2.99
. 4.22) 252 2.88| 2.65| 2.60| 2.60| 2.70| 2.80 2.98
416 | 2.71| 2.85| 2.65| 2.60| 2.62| 2.70| 2.80 2.96
4.15 |....... 2.89 |....... 2.60 | 2.64|....... 2.80 |. 2.80

NorTE.~—Gage heights obtained from a Bristol automatic pressure ﬁage until January 30, and from a Friez
gage thereafter. The low readings for January 9 to 20 were probably caused by the low temperature and
not by low stage of water. No ice noted; the creek freezes over at the bridge, but probably not at the riffle
control, so that gage readings may not be materially affected.

The low water readings are not very accurate as the pen of the Friez gage was evidently set only to the
nearest tenth of a foot.

Daily discharge, in second-feet, of Miller Creek near Lorella, Oreg., for 1910.

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

2 111 | 2,620 148 6 8 3 2 2 3 5 160

3 84 | 1,410 122 9 8 3 2 2 3 5 447

3 61 {1,120 109 14 8 3 2 2 3 5 940

2 26 | 1,330 98 18 5 3 2 2 5 5 508

3 14 { 1,190 83 16 5 3 2 2 5 5( 306

5 18 940 71 12 5 3 2 2 5 5| 202

4 18 770 58 9 4 3 2 2 4 5 122

4 18 745 49 7 4 3 2 2 4 8 720

2 187 770 43 5 4 3 2 2 3 7 820

2 18 770 38 3 3 3 2 2 - 611,370

2 22 795 38 2 3 3 2 2 3 7 413

2 25| 820 43 2 3 2 3 2 5 7 160

2 78 770 30 1 3 2 3 2 5 7 122

2 46| 770 20 0 3 2 3 3 5 7 109

2 42 720 15 0 3 2 3 3 5 6 98

2 28 620 12 [} 4 2 3 3 5 6 68

2 25| 670 9 0 5 2 3 3 5 6 53

2 14 7 1 5 2 3 3 5 7 36

2 11 810 5 7 5 2 3 3 5 7 38

2 11 516 4 8 4 2 3 4 5 10 38
26 1 380 3 9 4 2 3 4 5 10 38
770 11 447 3 9 4 2 3 4 5 12 38
820 11 464 3 8 4 2 3 3 5 76 38
238 26 334 2 7 4 2 2 3 5 160 38
152 192 306 2 7 3 2 2 3 5 191 10
90 134 239 1 8 3 2 2 3 5 160 10
134 1721 231 1 8 3 2 2 3 5 160 10
134 | 1,060 184 1 7 2 2 2 3 5 106 10
172 |....... 144 1 7 2 2 2 3 5 136 9
152 |....... 133 3 6 2 2 2 3 5 122 9
134 (....... 131 f....... T foeeeens 2 2 [ 5

NoTE.—Daily digcharge determined from two fairl]{ well-defined diccharge rating curves based on 8
measurements made in 1909, 1 in 1910, and 8 in 1911. Low water recoras are poor on account of uncertain

gage heights,
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Monthly discharge of Miller Creek near Lorella, Oreg., for 1910.

[Drainage area, 270 square miles.]

Discharge in second-feet. Run-off,
Month. Per | Depthin| vy
. . inches on otal in ¢
Maximum. | Minimum. | Mean. sgllﬁge drainag acre-feet.
- area,
820 2 92.6 0.343 0.40 5,690 | C.
1,060 11 82.3 . 305 .32 4,570 | B.
2,620 131 705 2.61 2.01 43,300 | A.
148 1 34.1 126 .14 2,030 .
18 0 6.5 024 .03 C
8 2 4.1 015 .02 244 | C.
3 2 2.4 .0089 .01 148 | C.
3 2 2.4 . 0089 .01 148 | C.
4 2 2.7 010 .01 161 | C.
5 3 4.5 .017 .02 217 | C.
191 5 42.0 .156 A7 2,500 | B.
1,370 5 224 830 96 13,800 | B.
2,620 Q 101 374 5.10 73,300

EAST FORK OF SCOTT RIVER NEAR CALLAHAN, CAL.

Scott River rises in the Scott Mountains in the southern part of
Siskiyou County, and flows northwestward to its junction with Kla-~
math River near Hamburg Bar. The length of the main river from
the junction of the South and East forks near Callahan is about 50
miles. The basin is narrow and the tributaries are small. Scott
Valley, extending from Fort Jones to French Gulch, is a rich agricul-
tural valley. Below this valley the river enters a canyon in which
it continues to its mouth.

The gaging station, which is located 500 feet west of W. Schneider’s
ranch house, 6 miles east of Callahan, in sec. 18., T.40N.,R.7W.,in
the Shasta National Forest, was established November 1, 1910.

The gage is a vertical staff fastened to a willow tree on the left bank.

Discharge measurements are made from the foot log 30 feet below
the gage.

This station is maintained in cooperation with the United States
Forest Service.

No estimates of daily or monthly discharge have been prepared for
1910.

Discharge measurements of East Fork of Scott River near Callahan, Cal., in 1910.

Area of | Gage | Dis-

Date. Hydrographer. Width. | sction. | height. | charge.

Feet. Sq. ft. Feet. | Sec.-ft.
5 1.50 (@) 0.5
12 8.0 3.22 14

Oct. 13
Nov. 23

a No gage installed.
NoTE.—Measurements made by wading below foot bridge.



196 SURFACE WATER SUPPLY, 1910, PART XI.

Daily gage height, in feet, of East Fork of Scott River near Callahan, Cal., for 1910.

[F. P. Cunningham, observer.]

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dee.
......... 3.1
3.3 .
3.4
3.5
3.4
3.3
3.25
3.3
3.5
3.6

TRINITY RIVER NEAR TRINITY CENTER, CAL.

-

This station, which is located 500 feet below the highway bridge
2 miles southeast of Trinity Center, in the NE. } sec. 16, T. 36 N.,
R. 7 W., in the Shasta National Forest, was established December 15,
1910.

Brush Creek enters about one-half mile and Coffee Creek about 6%
miles above the station. Swift Creek enters 1 mile below. The
East Fork of Trinity River joins the main stream about three-fourths
mile below the station.

The gage is a vertical staff on the right bank.

Discharge measurements are made from the bridge 500 feet above
the gage.

A small amount of water, diverted from the North Fork of Swift
Creek for placer mining, enters a short distance above the station.
Otherwise the record at this point represents the natural run-off from
this drainage area.

This station is maintained in cooperation with the United States
Forest Service.

The following discharge measurement was made by F. G. Wood,
from bridge. December 15, 1910:

Width, 134 feet; area, 151 square feet; gage height, 3.47 feet; discharge, 509 second
feet.

Daily gage height of Trinity River near Trinity Center, Cal., for 1910.

[Fred Hansen, observer.]

Feet. Feet.
Dec. 15 . ... 3.47 2 S
16, .. 3.3 b7 TN
A 26 e 3.05
L 2T e aeee
19, .. 3.2 7 3.0
20 . . D22
b 3.2 B0, ... 2.9
2 i e £ 2.9
P2 T 3.2
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COFFEE CREEK AT COFFEE, CAL.

This station, which is located at a private bridge at Coffee, 6 miles
above the mouth of the Creek, in the NW. % sec. 4, T.37 N, R. 8 W,
in the Shasta National Forest, was established December 16, 1910.
Boulder Creek enters 400 feet above and Little Boulder Creek 11
miles below the station.

The gage is a vertical staff on the right support of the bridge.

Discharge measurements are made from the bridge.

This stream is utilized by the Trinity Gold Mining & Reduction Co.
to operate the mine near Carrville. At certain times of the year the
operation of two ‘‘self-shooter”” dams above the station may affect
the accuracy of the records. Each of these dams is controlled by a
gate which opens when the desired head is reached. As soon as the
reservoir is emptied, (the larger one in about half an hour) the gate
closes automatically. These dams are used in connection with the
placer mining.

This station is maintained in cooperation with the U. S. Forest
Service.

The following discharge measurement was made by F. G. Wood.
December 16, 1910:

Width, 41 feet; area, 148 square feet; gage height, 4.17 feet; discharge, 176 second feet.

Daily gage height of Coffee Creek at Coffee, Cal., for 1910.

[F. H. Williams, observer.]

Feet, Feet

Dec.16. ... ... 4.17 [Dec. 24.. ... iiiilll. 3.87
U 4.15 25 P 3.86

18, il 4.15 26, i 3.86

19, 4.00 D 3.84

20, il 3.92 28, 3.82
A 3.90 20, L. 3.80
2l 3.88 30 e 3.78

- 3.87 1 3.7

EAST FORK OF TRINITY RIVER NEAR TRINITY CENTER, CAL.

This station, which is located at the highway bridge 3 miles south-
east of Trinity Center and one-fourth mile above the junction with
Trinity River, in the SW. 1 sec. 15, T. 36 N., R. 7 W., in the Shasta
National Forest, was established December 15, 1910.

The gage is a vertical staff on the downstream end of the left abut-
ment of the bridge.

Discharge measurements are made from the bridge.

The water of this stream is used to irrigate about 425 acres of land.
The principal diversion canal, that belonging to the Trinity Farm &
Cattle Co., heads about 4 miles above the station.
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This station is maintained in cooperation with the United States
Forest Service. )

The following discharge measurement was made by F. G. Wood.
December 15, 1910:

Width, 50 feet; area, 144 square feet; gage height, 4.77 feet; discharge, 238 second
feet.

Daily gage height of East Fork of Trinity River near Trinity Center, Cul., for 1910.

[Fred Hansen, observer.]

Feet. Feet
Dec. 15, .. 4.77 | Dec. 24. . ol e
16, o 7 Y
17 il 4.5 27 4.0
18 e el 2
1. e 4.3 22 4.0
20, e e 2
2 4.2 30, . 4.05
b2/ 2 R 4.0
22 S 4.15

SWIFT CREEK NEAR TRINITY CENTER, CAL.

This station, which is located one-fourth mile above the mouth of
the North Fork of Swift Creek, 2f miles south of Trinity Center, in
the E. 1 gec. 13, T. 36 N., R. 8 W, in the Shasta National Forest,
was established December 17, 1910.

No water is diverted above the station. Water is diverted below
for placer mining in the vicinity of Trinity Center.

The gage is a vertical staff fastened to a cedar tree on the left bank.

Discharge measurements are made from a foot log 100 feet above
the gage.

This station is maintained in cooperation with the United States
Forest Service.

The following discharge measurement was made by F. G. Wood
from foot log 100 feet above gage:

December 17, 1910: Width, 48 feet; area, 63 square feet; gage height, 2.09 feet;
discharge, 133 second feet.

Daily gage height of Swift Creek near Trinity Center, Cal., for 1910.
[Fred Hansen, observer.]

Feet. Feet

Dec. 17 e e 2.09 | Dec. 25, . oo

18, il 26

19, . 2T il L7

200 e 2.0 b1 T

1 29 e e 1.7

22, il 1.9 30. ...

b2 3 1.65

24, ol 1.9
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MISCELLANEOUS MEASUREMENTS.
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The following miscellaneous discharge measurements have been
made oun streams of the Pacific coast in California during 1910.
They are arranged in the same order of drainage basins as the regular
stations:

Miscelluneous discharge measurements in south Pacific Ocean drainage basins in 1910.

Date. Stream. Tributary to— Locality. h(e;ig et ehzlrsg:e.
Feet. | Sec.ft.
Oct. 11 | Cajon Creek....... Santa Ana River..| Below junction with Lone Pine |........ 4.8
Creek and above diversion of
Muscoy Water Co. to Glen Helen
Farm. Near north line of sec. 13,
T.2N.,,R.6 W,
June 20 | West Fork of San | San Gabriel River.| At weir 100 feet above junction with |........ 8.5
Gabriel River. North Fork.
20 | NorthFork of West |..... do.............| At weir about 500 feet above mouth.|........ 7.2
Fork of San Ga-
briel River.
Apr. 7| Arroyo Seco....... Los Angeles River.| At mouth of Millard Canyon, 4 miles |........ 7.7
north of Pasadena, Cal.
June 6|..... {4 1 O IR [ 1 T In flume at intake North Pasadena |........ 2.0
Land & Water Co. Includes total
flow of stream.
28 |-.... [+ L VO IS S L T, In flume at intake of North Pasadenaf........ 1.2

Land & Water Co. Includes total

flow of Arroyo Seco above Millard

Canyon, o water flowing from

lém]a.rd Canyon into the Arroyo
eco.

Miscellaneous discharge measurements in

San Joaquin River drainage basin in 1910.

. Ga, Dis-
Date. Stream. Tributary to— Locality. height. | charge.
3 Feet. | Sec.ft.
Oct. 5e| Kern River Power | Divertsfrom Kern | At Isabella, Cal..............oooo... 4.16 2.28
anal. River.
Nov. 21b..... o 1 O I, [+ 1. Y I 5 s 4.38 2.52
Sept. 20 | North Fork of | Kings River.......| Wading 100 feet above gage, 19 miles 4.0 1.7
Kings River. east, and 6 miles south of Ock-
enden, Cal.
Oct. 9| Bear Creek........ Tule River........ At mouth near Daunt, Cal..........[........ c.2
Aug. 20 | Tulediteh......... Diverts from Tule | O %posite gaggggF station on Tule |........ 16
River, iver near McFarland’s ranch.
Nov. 6| South Fork of | Merced River..... Below junction of Big Creek.........[........ 20
Merced River.
6 |..... [+ 1 R PRI Oueeeeecennns Above junction of Big Creek........[........ 10
Aug. 25¢| Tuolumne River...| SanJoaquin River. F%});l Pridge, head of Hetch Hetchy | € 1.00 105
ey.
25d|. ... [( 1 R S, [+ 1 R Dam sige in Hetch Hetchy Valley ...|........ 115
Sept. 13 |..... [ 1 TN P, {5 1 YRR Wading 1 mile below Lumden’s |........ 46
Bridge, about 50 feet above mouth
. of South Fork of Tuolumne River.
Aug. 244 Piute Creek........| Tuolumne River.,| Footbridge head of Pleasant Valley..| f.32 3.2
26d| Outletof Lake Ele-|............c....... Sackdam .oveeeeeiieiiiienianeeinenians 2.6
anor.
26d| Eleanor Creek.....[..... do...oo.oooo. 3 mile below outlet of Lake Eleanor.|........ 3.8
Sept. 8 | Stanislaus River...| SanJoaguin River.| Wading 200 feet above power house |........ 13
No. 9, Stanislaus Electric Power
Co., below mouth of North Fork of
Stanislaus River.
Oct. 25 |..... s 1 T P (s 1o YOO U Lo s 24

o From data furnished by Kern River Power Co.
b %Oltl_ndll;egg considered unreliable because of light weight used and high velocities encountered
¢ Estimated.
d Made by R. D. Robertson, United States irrigation investigations.
¢ Gage nailed on bent of bridge.
f Gage is a quaking aspen nailed to bent of bridge.
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Miscellaneous discharge measurements in Sacramento River drainage basin in 1910.

Date.

Stream.

Tributary to—

Locality.

Ga
ight.

Dis-
charge.

Oct. 9

©

21

25
25

23

24
27

27

25

26

26

26

Oct.
Nov. 17

Oct. 3

Sept. 19

Oct. 3

w0

Sacramento River.

‘Wagon Creek......

Clark Creek........
Nelson Creek. .....

Baker Creek.......

Hatchet Creek. ....
Hatchet Creek. ...
Roaring Creek.....

Montgomery Creek.

Cow Creek.........

North Fork of Cow
Creek.

0l1d Cow Creek....

Clover Creek......

Oak Run Creek....

San FranciscoBay.

Sacramento River.

Kosk Creek.......

Pit River.........

Pit River...... ..

Hatchet Creek. ...

Sacramento River.

Cow Creek........

South TFork of
Cow Creek.

Upstream side of steel bridge on
wagon road from Sisson, Cal., to
Brown s ranch; sec. 29, T. 4N., R.

At loggm road trestle; wagon road
irom Sisson, Cal., to Brown’s
ranch;sec. 29, T.40 N.,, R. 4 W.

At bndge 300 feet south of Plttville
sec. 18, T. 37 N., R. 6. E.

At Pecks bridge, near Cayton, Cal.;
sec. 21, T.37N., R.3 E.

At wago:
near

on bndge upstream side
all vaer’M.llls sec. 31, T,

At bndg? iwar Carbon, Cal., sec. 20,
T. 36

.| At bridge, roa,d lrom Hat Creek to

Cassel, near Cassel post office; sec.
8, T. 55 N.,R.4E.

Wadmg, 13 miles above Burney post
office; sec. 26, T. 35 N.,

Log footbndge below falls and ‘near
junction with Pit River; sec. 29,
T.37N.,, R.3 E.

‘Wading, 30 feet above bridge on
wagon_road from Fall River to
Pecks Bridge near Cayton Valley;
sec. 15, T.37N., R. 3 E.

‘Wading, near mouth near Pecks
Bridge; sec. 19, T. 37N R.3 E.

At wagon bndge about } mile above
junction with Pit River, near

enderson Cal.; see. 31, T. 37 N.,
euderson Cal.; sec. 24, ’1p
37 N.

Downstream side bridge on road
from Burney to Montgomery
Creek, Cal.,about 7 miles from lat-
ter; sec. 19, T, 35 N., .

Downstream side bndge on Cove
road from Montgomery Creek to
Henderson Cal.; sec. 24, T. 35 N.,

R.1W,
At bridge on Cove road from Mont-
i(()mery to Henderson, Cal., near
ontgomery Creek; sec. 14, "T. 35

1W.

Downstream side wagon bridge
south of hotel, Montgomery Creek
post %Vfﬁoe’ Cal., sec. 36, T. 35 N.,

At toutbndge at Copper City, Ydal-
%on; ost office; sec. 28, T. 34 N.,

At _footbrid mile southwest of
Copper Ci y, dalpom post office;
sec. 29, T.34 N,, R. 3

Downstream side brldge at Millvﬂle
Cal.; sec. 14, T.31 N, R.3 W.

Wadmg, 150 feet above wagon bridge,
about 11 miles northeast of Mill-
ville, Cal., on Tamarack road,
above diversion of irrigation dlteh
near section line between secs. 16
and 21, T.32N.,

Wadmg, 50 feet abuve Tamarack
road crossing near Whitman, Cal.;
sec. 27, T.33N., R. 2 E.

Wading, 300 feet above bridge on
road fom Miliville to Palo Oedro,

ar Millville, Cal.; sec. 10, T. 31
N., R 3W,

‘Wading, 2 mile above bridge on road
from Millville to Palo Cedro, near
%ﬁllvﬂle, Cal.; sec. 3, T. 31 N., R.

Wadmgﬁ§ mile east of ranger’s cam;

Sec.ft.
11

38

31
2,770
1,470

701
421

20
246

4.6

8.9
23

16

19
37

15

19

4.5

9.0

2.2
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Miscellaneous discharge measurements in Sacramento River drainage basin in 1910—Con,

t

. . Gate Dis-
Date. L Stream. Tributary to: Locality. height. | charge.
Feet, | Sec.ft.
Oct. 2 ' Little Cow Creek. . Wading, 200 feet above hotel near |...._._. 12
| Ingot, Cal.;sec.1, T.33N.,R.2W.
3 ... [« (S T Wading, 80 feet below bridge, 11 |........ 13
| miles east of Palo Cedro, Cal.; sec.
5 T.3IN.,R.3 W.
Sept. At bridge on county road between |_....... 45
Balls Ferry and Millville, Cal.;
sec. 15, T.30 N.,, R.3 W.
Oct, 31.....do.........oocoicidonaiiii )il L 1) SR S 38
Sept. ‘Wading, at ford 13 miles below lower |._.__ ... 396
power plant, Northern California
Power Co., near Balls Ferry, Cal.;
sec.1, T.29N,,R.3 W.
Oct. [ RN s [ TR P 405
Sept. ‘Wading, 3 mile above diversiondam |.._..... 56
of Red Bluff eity waterworks,
%btl)ut 10 miles east of Red Blufl,
al.
12 | Deer Creek........|..... s [ T At sheep bridge, about 8 miles |...: ... 116
northeast of Vina, Cal, mnear
IIx{loTt\I’IVOf canyon; sec. 23, T.25N.,
29 | North Fork of| Feather River.....{ $ mile above Ganzners..............l........ 766
Feather River.
21 | Indian Creek...... North Fork of | 400 feet below old Government gage 1.30 67
Feather River. (n?lar Crescent Mills), at outlet of
valley.
23 | Fast Branchof |.....do............ At ford near mouth.................f........ 212
Feather River
(Indian Creek).
2 |..... do..........l.. 150 yards above mouth..............|........ 224
29 ... 0......... ... At mouth N S 204
21 | Spanish Creek..... A% Pocket, Cal., 50 yards above |........ 41
ridge.
22 | Mill Creek......... Spanish Creek... .. 25 feetga,bove wagon bridge..........|........ 9
23 } Yellow Creek...... North Fork of| At trail crossing, 150 yards above | ... ... 106
. Feather River. mouth.
24 | Chip Creek........ do Atmouth. ..o 22
24 | Milk Ranch Creek. .do... --| 100 feet below wagon bridge.........|........ 5
24 | Buceks Creek....... .do -] 100 yards above mouth..............|..... .. 19
25 | Rock Creek......... -do Mouth..........o.ooii 5.5
26 | Grizzly Creek...... .do 200 feet above mouth. ..............0 o 18
25 | Camp Creek....... .do... Atwagonbridge..............._... | ... 5
27 | French Creek...... .do... 1,000 feet above railroad bridge......|........ 28
27 | Berry Creek.......|. .do... 60 feet above mouth. . ............._. (... . 5
20 | Middle Fork of do Opposite Langhorst’s...............[... ... 64
Feather River.
Oct. 3|..... do......o...oflll. do............ % mile above Little North Fork......|........ 184
4]..... [+ s TR ¢ L T 200 feet above Western Pacific Rail- {._... ... 230
road bridge.
Sept. 18 |..... [+ L P SO, do. ..l Bidwells Bar, Cal.................. .. 439
20 | Nelson Creek...... Middle Fork of | 50 yards above wagon bridge.....__.{..... ... 51
Feather River.
Oct. 3| Little North Fork.|.....d0............ Atmouth. ....o.coeivaii L 23
Sept. 19 | South Fork of|..... [ 1 P At Little Grass Valley....ooooooo oL 3
Feather River.
18..... do.eaiiis coewdoalioilll. At Enterprise, Calieecoveenannnaia]iioL. 13
18 [ Palermo Land & | Diverts from|..... ¢ 14 ] P 34
Water Co.’s South Fork of
canal. Feather River.
16 | North Fork of | Middle Fork of | At bridge at Downieville, Cal........| (a) v421
Yuba River. Yuba River
120, [& 1 T, U 1 P Wading,at Bullards Bar,Cal........[......_. 195
Dec Davis Ditch....... Diverts from | Near power house at Downieville, |...._ ... 3.5
North_Fork of Cal.
Yuba River.
tept. 14 | Roek Creek........ North Fork of| Wading, above footbridge below [........ -6
Yuba River. junction of Woodruff Creek near
Goodyear Bar, Cal.
Oct. 31 | Woodruff Creek ...|... ‘Wading,about 50 feet abovemouth, |........ -7
near doodyeat Bar, Cal.
Sept. 14 | Goodyear Creek ... Wagding,at Goodyear Bar,Cal... ... (¢) a7.1
Oct. 28 | Willow Creek...... .. Mouth, at Bullards Bar, Cal. e4
28 { Little Oregon |.....d0. .o oo... 3 2.5

Creek.

a Water surface 17.37 feet below center of spike head, upstream side of bridge, near right bank.
b For sections over 6 feet in depth subsurface method used, reduction coefficient 0.85.

¢ Water surface 15.97 feet below bottom of notch cut in top

15 feet from right bank.
dIncluded 0.6 second-foot discharge in irrigating ditch diverting from Goodyear Creek, § mile above

point of measurement.
¢ Estimated.

of guard:fenee rail of bridge, upstream side,
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Miscellaneous discharge measurements in Sacramento River drainage basin in 1910—Con.

Date. Stream. Tributary to— Locality. Dokt | chnge.
4 Feet. | Sec. ft.
Sept. 12 | Middle ¥ork of | Yuba River....... Wading, 300 feet above bridge at |........ 41
Yuba River. Freemans Crossing, near North
San Juan, Cal.
10 | South Fork of [..... [6 [ Wading, ]ust below wagon bridge,at |........ 41
Yuba River. Washington, Cal.
Oct. 24 | South Fork of| American River...| Wading, 1 mile northwest of Pacific, |........ 1
American River. Cal.

NoTE.—Miscellaneous measurements made on the North, Middle, and South forks of Feather River
and their tributaries as given above are published as furnished by outside parties.

Miscelloneous discharge measurements in north Pacific Ocean drainage basins in Cali-
JSornia in 1910.

- : Gage | Dis-
Date. Stream. Tributary to— Locality. height.| charge.
Feet. | Sec. ft.
Aug. 11 | Russian River... .. Pacific Ocean.....| At wﬁxagogatl)ﬁdge 1mile northofCal- |._._.... 0.7
pella, Cal.
Wi..do. oo, e At bridge at Cloverdale, Cal.........[........ ‘6.6
11 East Fotk of Rus- Russmn River....| Wadin at mouth, 3miles northfrom |..__.... a3.5
sian River. Ukiah, Cal.
15 | Eel River.... ... Pacific Ocean..... Wading "at Dyerville, Cal., % mile |........ 28
above junction of South Fork of
Iée]l%{iver; sec.26, T.18.,,R.2E,,
14 | South Eel River...| Eel River......... Wading 500 feet above junetion with |........ 5.3
Middle Fork of Eel Rlver sec. 31,
T.22N.,,R.13W., .M,
14 | Middle Fork of Eel | South Eel River. . Wading above Junotxou ‘with Soutb |........ 8.3
River. Eel vaer sec. 31, T.22 N., R. 13
W, M. D. M.
Sept. 5 | South Fork of Eel | Eel River......... Wadmg 300 Teet below bridge, 1mile |........ 38
River. south of Garberville, Cal.
Aug. 15 |..... [« (0 R R do.eeenin.o.... Wading 500 feet above mouth at |........ 36
gygrvxll%[ Cal.; sec. 26, T. 1 8.,
16 | Van Duzen River.|..... do............. Wading 200 feet “below bridge 3 mlle ........ 5.1
south of Alton, Cal.; sec. 23, T.2 N
R.1W,, M
Sept. 2| Redwood Creek....[ Pacific Ocean.....| Wading 300 Teet below bridge at |........ 6.9
%rlck Cal,; sec.4, T.10N,,R.1E,,
Aug. 26 | Klamath River....|..... do.........o.. Wading 300 feet above Martins Ferry |........ 2,350
below Weitchpee, Cal.; sec. 5,
T.9N,,R.4E.. H. M.
8 | Barclay Springs... Ull).p?;r Klamath [.. . ..o it 1.7
ake.
10 | Cream Creek.......[..... do.............| Near Sevenmile Creek...............[........ 12.3
10 | Cherry Creek..... doooll Odessaroad.......c..ooeevneonoenlioiiioe 10
10 | Sevenmile Creek...|.....do........ ._... Looseley ranch.................oo feeoo. 82
11| Rock Creek........|.....do............. 5 miles southeast of Odessa..........0........ 13
Sept. 24 [..... do............ Pelican Bay......ocovoveoeiaiiaaai]eeaaaa. 7.3
24 | Jones Creek.. ....do... 2.5
Aug. 10 | Wood River. . Fort K] 339
11| Fort Creek.........| Wood River.......|..... 120
10 | Crooked Creek.....[..... do............. Llamath Agency...............|i 110
July 26 | Cottonwood Creek. Low?:' “Kiamath'| “JF* ranch............LLllTITILIT 2
2,
Sept. 20 (.....do............. 16
July 26 Wlllow Creek..... 9.7
Sept. 21 |..... do............ 16
20 | Sheepy Creek...... 35
Oct. 12| Scott River......_. 300 feet below wagou bridge, 1 mile |........ 21
below Callahan, Cal.
Nov. 22 |.....do....o...... eeeocdoeaee o e @Ona e e ®) 63
. 19 Tnmty River...... At hxghway bridge at Lewiston, | ¢3.62 782
Cal.; NE. ¥ sec. 19,T. 33 N,, R. 8
W., M. D. M.

ta All t\:wa.ter in Russian River, this date, coming from East Fork., Water standing in pools in West Fork
atjunction
b Water surface 14.55feet below top of steel chord at second vertical from right abutment, upstream side.
¢ Gage height reduced to same datum as gage installed Aug. 28, 1911.
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Miscellaneous discharge measurements in north Pacific Ocean drainage basins in Cali-
Jornia in 1910—Continued.

i Gage | Dis-
Date. Stream. Tributary to— Locality. height. | charge.
Feet. | Sec.ft.
Aug. 24 | Trinity River..... Klamath River ...| Wading 50 feet above junction with |........ 275
South Fork of Trinitﬁ River; sec.
14, T.6N.,,R.5E., H. M.
22 |..... [ 1+ TR PO [ Ly DO Waéing 3 mile below ferry at Hoopa, |........ 345
N Cal., in Indian reservation.
Dec. 17 | Trinity Gold Mine | Diverts from Cof- | In flume, 100 {feet above fore bayand |........ 34
& Reduction fee Creek. below last waste; near Carrville,
Co.’s flume. Cal.
Aug. 23 | South Forkof Trin- | Trinity River..... Wading 50 feet below suspension |........ 74
ity River. %”idﬁe gbove mouth; sec. 15, T'. 6
., R.5E, H M.
24 | Willow Creek ..-| At nibuth, at China Flat, Cal........ al.7
24 | Campell Creek .| At bridge near mouth near south |... b 10
‘?oundary Hoopa Indian Reserva- c2.0
ion.
24 | Supply Creek......|..... do.............| At bridge at Hoopa, Cal., Indian |........

reservation.

a Estimated. About 2second-feet diverted above bridge for mining purposes.

b Estimated.

¢Diversion is made above bridge for domestic use at Hoopa.
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A,
Page.
Accuracy of discharge measurements, degree of 15-16
Acknowledgments to those aiding........... 18-19
Acre-foot, definition of....................... 12
Alton, Cal.,
Vanduzen River near:
discharge. .......coeeveemiieeainan... 202
American River basin, description of. .
stream flowin...._.........o..........

American River near—
Fairoaks, Cal.:

deseription. ................o..o.o.L 164

discharge. ......ocociiiiiiiiiiiiaa 165

discharge, daily . 166

discharge, monthly.................. 166

gage heights.._........._....... ... 165
American River (South Fork) near—

Pacific, Cal.:
discharge. ......cocoviiiiiniinnaan.. 202

Antelope Creek near—

Red Bluff, Cal.:

discharge. ... .ocoocieeiiiiiiaaaa... 201
Antler, Cal.,
Sacramento River at:
120
120
120
7
Arcata, Cal.,

Mad River near:
description..................o...o.L 177
discharge........ ... 177
gageheights................ ... 178

Arroyo Seco at or near—
North Pasadena Land & YVater Co’s
flume:
discharge........................... 199

Pasadena, Cal.:
description................... .. ... 51
discharge. ...........o_............. 52,199
gageheights................... ... 52

Soledad, Cal.:
description. ... ...l 56-57
discharge....... ...l 57
discharge, daily..................... 58
discharge, monthy................... 59
gageheights.................... ... 57-58

Authority for investigations................. 7
Azusa, Cal.,

San Gabriel canal near:
discharge....o.oooiieiiiiiiiiiaaaa. 48
discharge, daily................. ... 49, 50
discharge, monthly..............._.. 50,51

San Gabriel River near:
description. ...l 47-48
discharge. ............. e 48

discharge, daily.....ccvvrevracennaen. 49

Page
Azusa, Cal.—Continued.

San Gabriel River near—Continued.
discharge, monthly.................. 49
gageheights. ... ...l 48

B.
Baird, Cal.,

McCloud River at:
deseription.....oveevminiiinoa 135
discharge. .....covovviiniiiiiaiaaaas 136
gageheights. ... ... ... ......... 136

Baker Creek near—

Henderson, Cal.,

discharge......covveeieiiiiiiia. 200
Bakersfield, Cal.,

Kern River near:
description........ Feecea e 66
discharge, daily......cooooooooiiiitn 66
discharge, monthly.................. 67

Balls Ferry, Cal.,

Battle Creek near:

AISCDArZe. . ccvivrrrnneneramannnens 201

Bear Creek (Sacramento River basin)

near:
diSeharge..coveeuieinieaiiieinaaann 201
Barclay Springs (Upper Klamath Lake basin):
discharge. .....cceevrsrnnsneaanecannannas 202

Battle Creek near—
Balls Ferry, Cal.:

discharge. .....ceemmeevaninaciaaans 201
Millville, Cal.:
discharge............ ceecanscacacaans 201

Bear Creek (San Joaquin River basin) near—
Daunt, Cal.:

Bear River (Yuba River basin) at—
Van Trent, Cal.:

deseription. ... ...l 161
discharge. .....coovvvmieuiieiiannan. 162
discharge, daily......cccoovaiaaa... 163
discharge, monthly.................. 163
gageheights....................o.... 162

Berry Creek near—
mouth of creek:

Bidwell Bar, Cal.,
Feather River (Middle Fork) at:

discharge. ..ocaeoiaaamaaianaaiis 201
Big Bend, Cal.,

Feather River (North Fork) near:
deseription.cccceeenieieieiiiiniaaa, 147
discharge, daily......cocevvnnnnnn... 147
discharge, monthly.................. 148
Great Western Power Co.’s plant on,

2 13 U £ |
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Big Creek near— Calpella, Cal., )

‘Wawona, Cal.: Page. Russian River near: Page.
description........coooeeiiiiiiiin 86 discharge. . . 202
discharge. .....cceeieiiiiniiananns 86 | Campbell Creek near—

Bowman dam, South Fork of Yuba River, mouth of creek:
view of ...l 144 discharge. .......cooiieiiiiiia... 203
Bucks Creek near— Camp Creek (Sacramento River basin) at—

mouth of creek: wagon bridge:

discharge.. . ... .coeeieiiiiiiiininn.. 201 discharge.. ... .. ...oo.oiiiiiiiio.. 201
Bullards Bar, Cal., Carbon, Cal.,

Little Oregon Creek at: Hat Creek near:
discharge...........c....... eenas 201 discharge. ...l 200

Willow Creek (Sacramento River basin) Carrville, Cal.,

at: Trinity Gold Mine & Reduction Co.’s
discharge. .....ooveeriiieeeiaaiannn. 201 flume near:

Yuba River (North Fork) at: discharge.._........... ... 203
discharge...... e 201 | Cassel, Cal.,

Burney Creek near— Rising River near:

Burney, Cal.: discharge............................ 200
diseharge. .....ooooeeeieeaeiinana., 200 | Castella, Cal,,

Butt Creek at— Sacramento River at—

Butte Valley, Cal.: dfascription ......................... . 119
description..... ...l 151 d]SCha‘rge """""""""""""" 119
discharge, daily................... 151-152 gageheights.................l. 120
discharge, monthly.................. 152 | Cayton, Cf*l"

Butte Valley, Cal.— Pit River near:

Butt Creek at: discharge. .. ..cvvivieeiiineaiianaen- 200
deseription. ... 151 | Cayton Creek near— i
discharge, daily................... 151-152 Cay:ﬁ?cz‘:rl;y, Cal: 200
discharge, monthly......... s 152 Cherry Creek near—

C. Odessa road, Cal.:
discharge. ... ...l 202
Cache Creek at or near— China Flat, Cal.,

Lower Lake, Cal.: Willow Creek (Klamath Liver basin) at:
dc.ascnpnon --------------- e 167 AiSChArge. .. e e eeeeraee e eeaaanan 203
discharge, daily - .................... 168 | Chip Creek at—
discharge, monthly. 169 mouth of ereek:

i gageheights.......... ... 168 SCRATZE. -+ e e eeeeeeeeeeeanns 201

Yolo, Cal.: Clapp, W. B., Work of. . ..cccvoiereeniiea o, 19
deseription. ... 169 | Clark Creek near—
d?scharge --------------- 170 Pecks PBridge, Cal.:
discharge, daily............._..... 170-171 QSCRATEE -+« eeeeeeeeeeeeeee 200
discharge, monthly.................. 171 | Clavey River near—
gageheights.................ol 170 Tuolumne, Cal.:

Cache Creek bas{n, description of . 166 AESErAPHON o e o oeeeee e 98
_stream flow in discharge.............ooocooiiioiia. 98
Cajon Creek below— gage heights...............o......... 98
junetion with Lone Pine Creek: Clements, Cal.,
discharge. ...l 199 Mokelumne River near:
Calaveras River at— deseription.. ... ... 113-114

Jenny Lind, Cal.: AiSCharge. . ......oooeii s 114
deseription........ooooiiiiia.... 110-111 discharge, daily............ .. 115
discharge......coeeeieienneieaaiaa.. 111 discharge, monthly .. 115
discharge, daily..................... 112 gageheights.__...._......_...... ... 114
discharge, monthly........._........ 112 | Clover Creek near—
gageheights.. . ....._.... ... ... 111 Millville, Cal.:

Calaveras River basin, deseriptionof........ 110 diSCharge. . cveeciie i anns 200
stream flowin.. ...l 110-112 | Cloverdale, Cal.,
Callahan, Cal., Russian River at:

Scott River at: disCharge. «.ovveeneeiece e 202
discharge. . ......o.cooiiiiiiiiiiat 202 | Coffee Creek at—

Scott River (East Fork) near: Coffee, Cal.:
description. . e aeeaaaa 195 deseription. ...ooeiiiiiiiiiiiias 197
discharge. .o.veeeiee e iiaann.n 195 discharge. .. ...l 197
gageheights...........c.ooo..o..L 196 gage heights..................ooiin 197
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Columbia, Cal.,

Stanislaus River (South Fork) near: Page.
description. 169
discharge.. 109
gageheights....................... .. 1c9

Conness Creek (mouth),
Tuolumne River near, view of. 86

Cooperation, credit for...................

Cooperative data, use of 17
Corral Creek near—

Groveland, Cal.:
deseription....eeeeeaieiiiiii 96-97
discharge... 7
gage heights 97

Cosumnes River at—

Michigan Bar, Cal.:
deseription....cooeuiiiiiiiiiill 116
discharge. .. 116
discharge, daily..ceeeeeeeranne ot 117
discharge, monthly.................. 118
gage heights.._....._............ ... 117

Cottonwood Creek (Goose Lake basin) near—

Lakeview, Oreg.:
description. ..ol 126
discharge. ...ooveeeieiaioannnai.. 126
discharge, daily............... 127,128-129
discharge, monthly.................. 129
gage heights....................... 127

Cottonwood Creek (Lower Klamath Lake
basin) at—

“J F” ranch, Cal.:
diseharge. .ocooemnniiiiiiaii ., 202

Cottonwood Creek (Sacramento River basin)
basin, descriptionof.............. 136
stream flow in - 136-138
Cottonwood Creek, North Fork of (Sacra-
mento River basin) at—

Ono, Cal.:
deseription....ooeeniiiiiii. 136-137
discharge................ ... 137
discharge, daily 138
discharge, monthly.................. 138
gage heights 137

Cottonwood Creek (Tia Juana River hasm\
near—

Jamul, Cal.:
deseription....coeeoeoienaa L.
discharge............
discharge, daily.......
discharge, monthly.... .
gage beights... .................. . 24-25

Cow Creek at—

Miltville, Cal.:

discharge. .........oooooii.oL 200

Cow Creek (North Fork) near—
Millville, Cal.:

Cream Creek near—
Sevenmile Creek, Cal.:
discharge.....cocvveiriiiiininnaan. 202
Crescent Mills, Cal.,
Indian Creek near:
discharge. . .......coooiioiiiii.. 201
Cromberg, Cal.,
Feather River (Middle Fork) at:
description .
discharge.....ocooooiiiiiiiiiiiia.
gage heights....... veeennennee- eee--e 183

207

Crooked Creek at—

Klamath Agency, Oreg.: - Page.

202

14

14

Data, explanation of................. . 13-15

field methods used in collection of....... 9
Data on stream flow in publications of United
States Geological Survey, char-

acterof. ... .. ..iiiiiiiceiaia.. 9-12
Daunt, Cal.,
Bear Creek(San Joaquin River basin)near:
discharge.....ocviieenanneencneannns 199
Davis ditch at—
Downieville, Cal.:
discharge.................. .20
Dean, H. J., work of. 19
Deer Creek at or near—
Hot Springs, Cal.:
deseription. .. ... ... 68
discharge..........co.ooiiiiioiii. 68
gageheights.. ...l 69
Vina, Cal.:
discharge. ......cooveivemmneaiaa . 201
Definition of terms. . ... ooooviiiiiiii.. 12-13
Descanso, Cal.,
Sweetwater River near:
description. ...... ... 28
discharge. .......ooveiieoiiaaine. 29
discharge, daily.........c............ 30
discharge, monthly.................. 30
gage heights.. ... ... ... 29

Dinkey Creek near—
Ockenden, Cal.:

deseription. .. ... ... .........
discharge...........oooiiiiiiiaiiaaa.
gage heights.......
Discharge, definition of
Discharge measurements, accuracy of ........ 15-16
natureof...... ... 13-15
Downieville, Cal.,
Davis ditch at:
discharge 201
201
Yuba River (North Fork of North Fork of)
at:
deseription... ...l 158
discharge. .. ... ..l 159
gage heights......................... 159
Drainage basins, list of........_..._......... 9
Drews Creek (Goose Lake basin) near—
Lakeview, Oreg.:
description.................o.ooll 129-130

Dulzura canal near—
Jamul, Cal.:

deseription. .. ..ol 23
discharge.......ooeveiimiiiiiian. 24
discharge, daily...................... 26,27
discharge, monthly.................. 27

gageheights....................... .- 26
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Dyerville, Cal., Feather River (Middle Fork) at or near—
Eel River at: Page. Bidwell Bar, Cal.: Page.
discharge......ocociiiiiiinaaiaia.s 202 discharge. ...cooceeiencaarennannn-- 201
Eel River (South Fork) near: Cromberg, Cal.:
discharge. .....covemeenoieaaao. 202 description
discharge
E. gage heights
Eel River at or near— Langhorst’s:
Dyerville, Cal.: discharge. ... 201
202 Little North Fork River:
discharge. ...cooooiieiiiiiiiiiiiaao 201
176 ‘Western Pacific Railway bridge:
176 discharge.......................o.. 201
gage heights 177 | Feather River (North Fork) near—
Eel River basin, description of.. Big Bend, Cal.:
streamt AOW iBen on oo description. . ...l 147

Eel River (Middle Fork) near—
junction with South Eel River:

discharge...........ooooiiills 202
Eel River (South Fork) at or near—

Dyerville, Cal.:
discharge. ........................... 202

Garberville, Cal.:
discharge. .. ....ccooviuiioiiaio 202

Eleanor Creek near—

outlet of Lake Eleanor:

discharge. ..ooevoeeiiiiarnai .. 199
Enterprise, Cal.,

Feather River (South Fork) at:
discharge. .coeevcencneeonnanaanaa. 201

Palermo Land & Water Co.’s canal at:
discharge......coveeveecniiioneaaa 201

Eqt alents, listof.............oo..o L, 12-13
Esconw. 1o, Ca'.,
San." Ysabel Creek near:
QRN 45927103 1 H 36-37
diseharge.eeeee e vnne oo 37
discharze, daily ... 38
discherge, monthly.................. 38
gageheights......................... 38
F.
Fairoaks, Cal.,

American River near:
description. ..ol 164
discharge.......coooveiiniiin il 165
discharge, daily.................... 166
discharge, monthly............. ... 166
gage heights. _.................. . .. 165

Fall River near—

Fall River Mills, Cal.:

discharge. .coveiviieniananeinnaaas 200
Feather River at—

Oroville, Cal.:
deseription...........oo..ooiilllL 148-149
discharge.......... 149
discharge, daily. .. 150
discharge, monthly................. 151
gageheights....................... 149-150

Feather River basin, description of. 144-145

stream flowin............ ...l 145-163

Feather River (East Branch) near—

mouth of river:

discharge..... ereeerreeeeesranaaas 200

discharge, daily..... .. 147

discharge, monthly 148

Great Western Power Co.’s plant on,
viewof. ...l 144

Ganzners, Cal.:
discharge. ....cccveveaieininaaan.. 201

Prattville, Cal.:
deseription. ... ...l 145-146
digcharge, daily ... ..o .. 146
discharge, monthly.................. 146

Feather River (South Fork) at—

Enterprise, Cal.:
discharge. .. ....ooooiiiiiiiiiiiis 201

Little Grass Valley, Cal.:
discharge. ..ocevuimmniniiinnaiia. 201

Fort Creek at—

Fort Klamath, Oreg.:

discharge. -.cccovnvooinaaaaiiaaaos 202
Fort Klamath, Oreg.,

Fort Creek at:
discharge. -.ccocceeiiiiiaiaiana.. 202

‘Wood Creek at:

AiSCharge. - oceaeiiieie i 202
French Creek (Sacramento River basin)
near—
railroad bridge:
discharge. .....covnvoemieiaiaan 201
Fresno Flats, Cal.,

Fresno River near:
description. ... 81
discharge. . ccoovmvioiiii i 82
gageheights.. ...l 82

Fresno River near—

Fresno Flats, Cal.:
deseription... ...l 81
discharge. .c..oouovnianinaiis 82
gageheights....... ... 82

Fresno River basin, descriptionof........... 81

stream lowin.....ooooiiiii il 81-82

Fresno River (North Fork) near—

Sugar Pine, Cal.:
description. ... ..oeoiiiiiiiiiiln 82
discharge. .. ccuvvroeeiamnaaiaanss 82

Friant, Cal.,

San Joaquin River near:
description......oovviiniiiiiiann.s 60
diSCharge. ... ocvvmemennaenancaaaan 60
discharge, daily.......cccoooveeaoaot 61
discharge, monthly.................. 62

gageheights....uoeieereniiiiennnas 61
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Fruto, Cal,, Hat Creek at or near—

Stony Creek, near: Page. Carbon, Cal.: Page.
deseription..... eemeannaeeaaanaaas .. 140 diScharge. «ocuueeaencnimneanaeaaaan. 200
diseharge. ... ...coieimieiiomnniannnn 140 Hat Creek, Cal.:
discharge, daily..........ocooiiiaaao 141 description. ...... e 133
discharge, monthly 142 . 134
gageheights. ........... ... .. 140 gageheights. . ..ol 134

Fuller, E.S.,work of.......o.ooooiiiiia.. 19 | Hatehet Creek near—
Henderson, Cal.:
G. diseharge. ... voeiaiaaiciii it 200
Gageheights, readings of . ... ...eueeemeennenns 14 Montgomery Creek, Cal.
Gaging stations, list of, maintained in— discharge.........ooooiiis 200

Pacific Ocean (north) drainage basins.... 22 | Hearst, Cal,

Pacific Ocean (south) drainage basins. ... South Eel River at:

Sacramento Valley . description 175

San Joaquin Valley. ... .cooorueenanen. 20-21 discharge......... - 176

San Francisco Bay drainage basibs. ...... 20-22 gage heights.................... 176

Gaging stations, viewsof..................... 14 | Henderson, Cal.,
Ganzpers, Cal., Baker Creek near:

Feather River (North Fork) near: discharge........oooommiiiiiiiinnne 200
diseharge. .......cooeueoieanaon. 201 Hatchet Creek near:

Garberville, Cal., diSCharge. ......oouonuniiiiiien 200

Eel River (South Fork) near: Kosk Creek near:

AISCHATE .« e eeeeeeeeeeeeeeeeens 202 deseription. ..ol 135
Geyserville, Cal., discharge........... 135

Russian River at: gage heights 135
deseription . . ..o veneeeeeee e 174 Nelson Creek near:
diseharge.. .. ............. 175 200
gage heights 1756

Goodyear Bar, Cal., 124

Goodyear Creek at: ; -1
deseription. ......ooeeeiiieiiiiaa.... 160 gageheights................ooont 125
SCRATEE- + e e oee e 161,201 Henshaw, F. F.,workof... ................ 19
gage heights......................... 161 | Herndon, Cﬂl'{ .

Rock Creek (Sacramento River basin) at: San Joaquin River at:
deseription. ... .................... 159 deseription..............ooovioaonnens 62
SCNACES - e eeeeeeeeoen e, 160,201 Hetch Hetchy Valley, Rancheria Creek in,
gage NeIgNtS. - eoeoe e 160 fallsof, view of . ................. 86

Woodruff Creek near: Tuolumne River in—
discharge. ... ..................... 201 discharge. .......oocveoiinieinnnn 199

Yuba River (North Fork) at: Hoopa, Cal.,

ESCHIPHON - eeeeeeeaeeeeeee 156-157 Supply Creek at:
157 diSChArge. «.ovovriii i 203
157 Trim'?y River at:
Goodyear Creek at— (}xsoha.rge ............................ 203

Goodyear Bar, Cal.: Hot Springs, Cal.,
deseription......ocooiiiiiiiiii.t. 160 Deer Creeik %t:

AISCRATEE. oo oo, 161,201 description 68

gageheights......._.........o.. ... 161 dlseharge """"" 68
Goose Lake basin, stream flowin.......... 126~133 £age heights........oouvummenninnene 69
Grizzly Creek near— Hunter Creek near—

mouth of creek: Tuolumne, (?al.:

AiSCRATEZR. « - e ceeeeeeeeaeeeenens 201 description 100
Groveland, Cal., discharge......... w... 100

Corral Creek near: gageheights............cooooiiill 101
deseription. ...... eeeesenaeeaaa 96-97 L
discharge 97 | Indian Creck near—
gage heights 97 Crescent Mills, Cal.:

Tuolumne River near: AISCRATZE - -+ e e eeeeaeiaeaaaas 201
deseription.......coeeuieii il 97 Tuolumne, Cal.:
discharge. . ...o.oceioiiiiiiiiiiiaie 97 description............ 99
gageheights......................... 98 discharge. .......... 99

" gageheights... ..ot 99
) Ingot, Cal.,
Haines, R. E., workof...................... 19 Little Cow Creek near:
Hardy, W. V., work of 19 discharge. .... FS R )

40183°—wsp 291—12——14
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Page. Page.
Investigations, authority for................. 7 | Kaweah River basin, descriptionof.......... 72
SCOPe Of. .o 8 stream flowin......... ...l 73-76
Isabella, Cal., Kaweah River near—
Kern River at: . Three Rivers, Cal.:
65 description............... ..ol 73
65 discharge. . ....oovooiiiiinniiaa. 73
65 discharge, daily......c.oviieeeiio... 74
discharge, monthly.................. 75
199 gage heights...... ... ... ... 74
Kern River (South Fork) at: Kaweah River (North Fork) at—
67 Kaweah, Cal.:
67 deseription. ......ooiii i, 75
68 discharge.. .......coeeieocieennn.. 75
gage heights. ... ... ... .. 76

Jamul, Cal.,
Cottonwood Creek (Tia Juana River ba-
sin) near:
deseription. ...
discharge.........ocooeiiiiiiiia
discharge daily......................
discharge monthly.
gageheights. ....... ... ... ...
Jamul, Cal.,
Dulzura canal near:

description. ....... ...l 23
AisCharge. . .cccoeiioiiai e 24
discharge, aily.....c.coooiveiiaian.. 26,27
discharge, monthly.................. 27
gageheights...... ... .. ... . 26

Jawbone Creek near—
Tuolumne, Cal.:

Jenny Lind, Cal.,
Calaveras River at:

description. ....
discharge.......
discharge, daily
discharge, monthly...._............. 112
gageheights.......... ... ..... 11
J F ranch, Cal.,
Cottonwood Creek (Lower Klamath Lake
basin) at:
discharge........coociiiiiiaiia .. 202
Jones Creek at—
Pelican Bay, Cal.: N
discharge. . ...l 202
Jupiter, Cal.,
Knight Creek near:
deseription.......c. ... 108
discharge. .. o.cevcieienn i, 108
gageheights. .. ........ ... ... ... 108
Rose Creek near:
description. ......_.......o....... 107
discharge. ...coovveieiiiiainaiiaaao. 107
gage heights............... ... .. 108
K.
Kaweah, Cal.,
Kaweah River (North Fork) at:
75
75

gage heights...eerecnarrrvrnennnenasn

Keno, Oreg.,

Klamath River at:
description. ..
discharge, daily..
discharge, monthly..................
gageheights.........................

Kern River at or near—

Bakersfield, Cal.:
deseription. ... .........ooaoallll 66
discharge, daily - . .cooovoenaeoo.. 66
discharge, monthly................_. 67

Isabella, Cal.:

gage heights. ... ... ... ......... ..
Kern River basin, description of
stream flowin._.... ... ...l
Kern River power canal at—
Isabella, Cal.:

discharge......oeooeoeiei i 199
Kern River (South Fork) at--
Isabella, Cal.:
deseription. ...l 67
discharge.........cocoiiiiiiiiiiaaa. 67
gageheights......................... 68
Kings County, Cal.,
Tulare Lake in:
AeSCTIPLION. coe s ie e 63
gage heights...................... .. 64
Kings River basin, descriptionof ..._....__. 76
stream flowin.......ooooeii il 76-80
Kings River near—
Sanger, Colo.:
deseription. ...l 76-77
discharge 77
discharge, daily . ... 78
discharge, monthly._ ... ... ._...__. 79
gage heights 78
figure showing................... w
Kings River (North Fork) near—
Ockenden, Cal.: N
discharge. ... cc.oeeeonan-. e 199
Klamath Agency, Oreg.,
Crooked Creek at:
discharge. .. ...ooeeeiiiiiaias 202
Williamson River near:
deseription ..o irniie i 186
discharge, daily .. 188
discharge, monthly.................. 188
gage heights.........cooevieiiienntes 187
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Klamath Falls, Oreg.,
Link River at:

discharge, daily ..
discharge, monthly

gage heights

Upper Klamath Lake near:
description........ 179
gageheights. ... ................ 179

Klamath River at or near—

Keno, Oreg.:
deseription..........__......o....... 183
discharge, daily....c...occooeovaaon 184
discharge, monthly.................. 185
gageheights.._...._...... .. ....... 184

Requa, Cal.:
deseription........... e 185

185
gage heights............. ... 185

‘Weitchpec, Cal.:

' BiSCNATE. < ee e 202

Klamath River basin, descriptionof......... 178

stream flowin.................ool 179-198
Knight Creek near—

Jupiter, Cal.:
deseription......oooioiiiiiiiaiiiian 108
discharge... 108
gageheights....................... 108

Knights Ferry, Cal.,

Schell ditch at:
description......... P, 104
discharge, daily.... ... 106
discharge, monthly...._............. 107

Stanislaus River at:
deseription..._ ... 101-102
discharge 102
discharge, daily ........... ..o 103
discharge, monthly. 104
gageheights........_..__...__... ... 103

Stanislaus Water Co.’s canal near:
deseription.....o.ooooooiiiiiiiil 104
discharge
discharge, daily . ..................
discharge, monthly.

gageheights............._........ ..
Kosk Creek near—
Henderson, Cal.:

deseription.......ccooevaiiiiiiaai. 135
diseharge....coceeneeencannennann.. .. 135
gageheights.. ....oooooiiiiila. 135
L.
Lagrange, Cal.,

Modesto canal near:
deseription . ccoeeeeeeaeieiiiiean 90
discharge 90
discharge, daily ...........ooooilt 91
discharge, monthly.................. 92,94
gageheights....................... - 91

Lagrange Water & Power Co.’s canal

near:

deseription . e.c.ooiiiiiiiiiiiiii o 94
discharge, daily . ...ocoooeeiiiiiiae 95
discharge, monthly.................. 95
gage heights...... SETRRYO . 95

Lagrange, Cal.—Continued.
Tuolumme River near:

deseription......o.cooviiiiiiiiiis 87-88
discharge. ... 83
discharge, daily .. 89
discharge, monthly . 90,94
gageheights ... ... ....oiiii. 88-89
Turlock canal near:
description. ...l 92
discharge.... 92
discharge, daily..................... 93
discharge, monthly.................. 94
gageheights............._. ... .- 93
Lagrange Water & Power Co.’s canal near—
Lagrange, Cal.:
deseription..............oo.ollll 94
discharge, daily..................... 95
discharge, monthly. . 95
gageheights. ... ... ... ... ... .. 95
Lakeside, Cal.,
San Diego flume near:
deseription . ...oveeeiiiiiii i 31
discharge ... .33
discharge, daily..................... 34,35
discharge, monthly .. ................ 35,36
gageheights..... ... ................ 34
San Diego River near:
31
32
discharge, daily......coevniieaaiion 33,35
discharge, monthly.................. 33,36
gageheights...............o....... 32

Lakeview, Oreg.,
Cottonwood Creek (Goose Lake basin)

near:
deseription. ... ..ot
discharge. . ..
discharge, daily
discharge, monthly
gage heights......... .

Drews Creek near:

discharge, daily ................... 132-133
discharge, monthly... ............ 133-134
gageheights....................... 131-132
Lewisten, Cal.,
Trinity River at:
discharge. .. ...o.ocoioiiiiiiaiain 202
Link River at—

Klamath Falls, Oreg.:
deseription. ..
diseharge. ... ... oiiiiiiiiaiias
discharge, daily....cooooeeenaa.
discharge, monthly .
gageheights..............c........

Little Cow Creek near—

Ingot, Cal.:

discharge
Little Cow Creek near—

Palo Cedro, Cal.:

discharge. ........coveiviimiiiannnn.s
Little Grass Valley, Cal.,

Feather River (South Fork) at:

discharge..........coovieiiennnen eee

201
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Page.
Little North Fork River (Middle Fork of McGlashan, H. D., work of..................
Feather River basin) at— Mad River basin, description of.
mouth of river: stream flowin... ...l
discharge. ..covveneneceeaaenannann.. 201 | Mad River near—

Little Oregon Creek at—
Bullards Bar, Cal.:

discharge..........cooooioiiiiaiiot 201
Little Stony Creek near—

Lodoga, Cal.:
deseription....... ... ... 142
discharge. ... .oo..cooiiiiiiiiiiaiat 142
discharge, daily . 143
discharge, monthly................_. 144
gageheights............... ... 413

Lodoga, Cal.,

Little Stony Creek near:
deseription................o....o.... 142
discharge.. .. 142
discharge, daily 143
discharge, monthly......._.......... 144
gageheights. .. . ... .. ... 143

Lompoc, Cal.,

Santa Ynez River near:
description...................l.llLL
discharge. ... ... ..ol
discharge, daily................ ...
discharge, monthly ..
gage heights.............. ... ...

Looseley ranch, Cal.,

Sevenmile Creek near

discharge. ... ... .........o.o...... 202

Los Angeles River basin, description of...... 51

stream flowin...... . ... ...l 51-52
Los Molinos, Cal.,

Mill Creek near:
description....................... 138-139
discharge 139
gage heights...... ... ... ... 139

Lost River at—

Olene, Oreg.:
deseription......cuociiaioiiiiaaaon 188-189
discharge. ... ...l 189
discharge, daily............o........ 18
discharge, monthly.................. 191
gageheights.... ... ... ... .. .. 190

Lorella, Oreg.,

Miller Creek near:
deseription..................ollL 192-193
discharge. ... ...l 193
discharge, daily..................... 194
discharge, monthly...... P 195
gageheights....................... 193-194

Lower Lake, Cal.,

Cache Creek at:
deseription... ... ool 167
discharge, daily..................... 168
discharge, monthly.................. 169
gage heights...........o....o...... 168

M.
MecCloud River at—

Baird, Cal.:
deseription. ..., 135
discharge. .. 136
gage heights..............o......... 136

McFarland’s ranch, Cal.,

Tule ditch near:

discharge.............. tnravresimaees 203

Arcata, Cal.:

description...........cooooil 177
discharge . 177
gageheights.. ... ... 178
Mathers, J. G., work of e ........... ... 19
Mentone, Cal.—
Mentone Power Co.’s canal near:
description,..............oooiiiL 42
discharge. .. ..ocooveeiiiiii i 43

Mentone Power Co.’s canal near—
Mentone, Cal.:

description... ...l 42
discharge... ..ol 43
discharge, daily...................... 45,46
discharge, monthly............. ceaa. 45,46

Merced Falls, Cal.—
Merced River near:

deseription.... ...l 83
discharge . N 83
discharge, daily...................... 84
discharge, monthly.................. 85
gage heights............. - 84
Merced River basin, description of. 82-83
stream flowin..... ...l 3-86
Merced River near—
Merced Falls, Cal.:
deseription. .. ..ol 83
discharge. ... ..occoooiiiiiiiiiiot 83
discharge, daily..co.ovioiiaaiian 84
discharge, monthly.................. 85
gage heights 84
Merced River (South Fork) at or near—
junction of Big Creek:
discharge. ...coveeroerneinaeaanns 199
Wawona, Cal.:
deseriptionee..oooiveiiiai oLl 85
discharge.......ocovveivaieoenaanas 85
gage heights.........o...o..oool. 86
Merrill, Oreg.—
Tule Lake near:
deseription.........oooiiiiiaiin 191
gage heights. .. 192
Miami Creek, Cal. See Fresno River (North
Fork).
Michigan Bar, Cal.—
Cosumnes River at:
description................ 116
discharge.................. 116
discharge, daily..........cooaiiaao.. 117
discharge, monthly.................. 118
gage heights,.. ...l 117
Milk Ranch Creek near—
wagon bridge:
discharge.......... crvecranenereneess 201
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Page. Page.
Mill Creek basin, description of........._.. 138-139 | Norcross, T. W., work of.................... 19
stream flowin.... ... 138-139 | North San Juan, Cal.,
Mill Creek near— Oregon Creek near:

Los Molinos, Cal.:
description......c.o..ooo . 138-139
discharge. .. .cveoecnnuieaieaaaaas 139
gage heights....... ... 139

wagon bridge:
discharge. ......ccoieiriiiiiiiiannnn. 201

Miller Creek near—

Lorella, Oreg.:
deseription.........o..oiooiioet 192-193
AiSCRATZe. <o eeeeaee e 193 | Oak Run Creek near—
discharge, daily.... ................. 194 Millville, Cal.:
discharge, monthly.................. 195 discharge. ....o.oovenniniiioi. 200
gage heights....................... 193-194 | Ockenden, Cal.,

Millville, Cal.— Dinkey Creek near:

Bear Creek (Sacramentio River basin) deseription........o.oooiiiiiielons

near: discharge. . ...
QISChATEE. v eemeeneeeeeneenenanas 201 gage heights

Clover Creek near: Kings River (North Fork) near:

QISCRATEE -+ e oo 200 diseharge. - «ooeveeoiiainiiiaia.. 199

Cow Creek at: Rush Creek near:

QSCHATEe . -+ oo oo 200 description.......ooooiioiiil 80

Cow Creek (North Fork) near: discharge 80
AiSChArge. . nveeeeeeaiaiannas 200 gage beights.................ooll 80

Oak Run Creek near: Odessa, Cal.,

QISCHAIEE s ae i eeeeeeeeeeeeaeaennen 200 Rock Creek (Upper Klamath Lake basin)
Miscellaneous measurements in— _ Dear:

Pacific Ocean (north) drainage basins. . 202-203 discharge. .... areseeserrancorscsonnan 202

Pacific Ocean (south) drainage basins.... 199 | Old Cow Creek near—

Sacramento River drainage basin...... 200-202 Whitman, Cal.:

San Joaquin River drainage basin....... 199 discharge...... emserenenans erneerans 200

Modesto canal near— Olenlf, (:rl:%, .
. ost River at:

Lmmgs o aion e ..
AiSChArge. . .. ovveeeeecne e, 90 disc}l;arge """ e i 89
discharge, daily........cooooceaicn.n 91 discharge, daily.........ccceeeennnn. %0
discharge, monthly. ................ 92,04 discharge, monthly................. 1ot
gageheights....._._...._._.___...._. 91 om0, C lgage heights....................... 190

N : i no, Cal.,
Mosslumno River i, desriptiona. .. 3| S o, ot por o e
Mokelumne River near— ramento River basin), at:
Clements, Cal.: ggsclrliption """""""""""" 136';:;
Y ischarge. . ... ... ... ...l
sonange. T G diseda, dally 1z
discharge, daily.................. ... 115 dlscharge, monthly. 138
discharge, monthly..........._...... 115 gage hoights. .. -.oovvrorovenna 187
: Oregon Creek near—
gageheights...._..._. ... ... ... 114 N .
orth San Juan, Cal.:
Monk, P. S, workof............. ... ... 19 description 158
Montgomery Croek, Cal. — O
Hatfilil::h(;:zzk near: 200 _ gageheights......oo 158
PN Orick, Cal.,
Roaring Creek near: Redwood Creek at:
discharge. ...l 200 AiSChATEe. .. v eveneeeamaaeaaeeaans 202
Montgomery Creek near— Oroville, Cal.,
Mon;gor]r:::geCreek, Cal.: 00 Feather River at:
1SCarge. . . i . .
Moser, Leland, work of .........__._._.__.... 19 S g
N. discharge, daily... . 150
discharge, monthly. ... 151
Nelson Creek near— gage heights....o....c.oo...oouele 149-150
Henderson, Cal.:
QiSChATEE o vveeeeerneeeeeaarneanns 200 P.
Nelson Creek near— Pacific, Cal.,

wagon bridge: American River (South Fork) near:

discharge..eeeen e eicaininnaanaa. 201 AiSChArgs. .- ioiiet i 202
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Page. . Page.
Pacific Ocean (north) drainage basins, gaging Portersvﬂle., Cal,
stations in, listof ............... Tule River near:
miscellaneous measurementsin. ....... 202-203 description. . 69
stream fOWin......cooooiiieiniiiinnat 174-198 discharge... 0
Pacific Ocean (south) drainage basins, de- discharge, daily.... 7
seriptionof..... ... L. 22-23 mscharge, monthly.. n
gaging stations in, list of. ................ 19-20 _gageheights. ... 70
miscellaneous measurementsin.......... 199 | Frattville, Cal.,
stream flowin........................... 33-59 Fea’gler I.h:.er (North Fork) below: 5146
escription................. ..
i:ligeéta,lli[. D.,work of e oieiiieeiniinaa 19 discharge, dafly. ... Tl
2 Sy . discharge monthly 146
San Luis Rey River near: Price meters, VIEWS Of e ....oeeeveeiaeannnn 14
description...........oooiiiiiiil. 39 | publications of United States Geological Sur-
discharge...... @ vey, data on stream flow in.... 9-12
discharge, daily.... 41 | putah Creek at—
discharge, monthly.. 41 Winters, Cal.:
gagehelghts................. PR 40 R
Palermo Lend & Water Co.’s canal at— gf::;ggm e T 1 ;772
Enterprise, Cal.: discharge, dauy_ .. 173
discharge....ooevaveeniirvneneenianes 201 discharge, monthly. 174
Palo Cedro, Cal., gage hejghts............ .. 13
Little Cow Creek near: Putah Creek basin, descriptionof......... 171-172
Alscharge.....oveeerverinneneerinens 201 stream oW Il ..cvveviviieninnneenenss 171-174
Pasadena, Cal.,
Arroyo Seco near: R.
deseription...... feerereeeaeenes e 51 Rancherla Creek (Hetch Hetchy Valley),
g;?:‘z:f;l;‘t; """"""""""""" %, “592 1215 Of, VIEW OF. « veeeerveeeeenennnnnness 86
Pateh, W. W., Work of-....oveveenneennnss.. g | Rating curves and tables, acouracy of
Pecks Bridge, Cal., Red Bluff, Cal.. T
Clark Creek near: Antelt;pe Creek near:
discharge................... 200 GHSCRBIE® -+ e oo eeeeeeeeaenes 201
Peekema, G. T.,work of..................... 19 Sacramento River near
Pelican Bay, Cal,, description. ..o 123
JonesCreek at: QSCHBIE. ..o eeeeeeeeeneiaaaeaeann 121
discharge........coooeeueeenea.... 202 discharge, daily. .................. 199-122
Rock Creek (Upper Klamath Lake basin) discharge, monthly. ................. 123
at: gage heights......................... 122
discharge.................oo 202 | Redwood Creek, Cal. See Fresno River.
Pit River at or near— Redwood Creek at—
Clayton, Cal.: Orick, Cal.:
discharge. ........coooiveiieiiiian... 200 AiSCHATZE. - e e o eeeeeaie e 202
Henderson, Cal.: Requa, Cal.,
description.................. O 124 Klamath River near:
discharge. . ..............ooieiioii 124 deseription. ... coeeemiceeiiaian.s 185
gageheights.. ... .. .. ... .. ... 125 discharge. .....ovooniameeoooa il 185
Pittville, Cal.: 185
discharge. . ......o.o....ociiiiiioal. 200 17
Ydalpom, Cal.: 19,
description...........c...ociieai.... 125 | Rising River near—
____________________________ 125 Cassel, Cal.:
.. 125 discharge. ...oceeeenaacienannnnaan 200
123-124 Roaring Creek near—
124-135 Montgomery Creek, Cal.:
Pittville, Cal., - discharge. .. ... ... .o.....o.... 200
Pit River near: Rock Creek (Sacramento River basin) at—
discharge. .............ccoeeevnenn... 200 Goodyear Bar, Cal :
Piute Creek in— description. ................. PR 159
Pleasant Valley, Cal.: discharge.............ooeeoieiiiinnn 160
discharge.........cccoceeeunniaaia... 199 gage heights.............oeiiiiiii 180
Pleasant Valley, Cal., “Mouth of creek:
Piute Creek in: discharge.......... ceesesacensanacess 201
A1SCRAIZE. ... vuverreneeanansraansns.. 109 | Rock Creek (Upper Klamath Lake basin) at
Pocket, Cal,, of near—
Spanish Creek at: Odessa, Cal.:
Q1B0NATES. caanreerarinnnensaraersanss 201 AUsCharg0. sescsanisiicinararacavasees 202
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Rock Creek (Upper Klamath Lake basin) at San Diego River basin, deseription of........ 31
or near— stream flowin... ...l 31-36

Pelican Bay, Cal.: San Diego River near—
discharge. .....cceovmiinnainnnnnnn.. 202 Lakeside, Cal.:

Rock Creek (Yuba River basin) near— deseription. ... ..c..coviiiiiiioLt 31

Goodyear Bar, Cal.; discharge. ....coveernnenicaaanann 2
AiSCharge. .coveeeeoeearaaiiaaaaaan 201 discharge, daily ..................... 33,35

Rose Creek near— discharge, monthly ......_......._... 33,36

Jupiter, Cal.: gageheights......................... 32
deseription. ... ..ol 107 | San Dieguito (formerly Bernardo) River
discharge. ......coveeoiioiiaaeaaaan 107 basin, descriptionof ............. 36
gageheights.... ... .. ... ... .. ... 108 stream fiowin....................oil... 36-38
run-off, definition of................. 12 | San Francisco Bay drainage basins, gaging

Rush Creek near— stations in, listof................ 20-22

Ockenden, Cal.: stream flow in.......cocoeeiaiiaiiaan. 59-174
description. ... .o..ocoiiiiiiioiiiiia 80 | San Gabriel canal near—
discharge..... 80 Azusa, Cal.:
gage heights 8 discharge.....ocveeeeaneanenscaienan. 48

Russian River at or near— discharge, daily ..........c.ccooeiaos 49,50

Calpella, Cal.: discharge, monthly.................. 50, 51
disCharge. . o .oveeemnnniiiianaas 202 | San Gabriel River basin, description of...... 47

Cloverdale, Cal. stream flowin..........oo.oooiiiiiial. 47-51
AiSCharge. ...oveeeiieiiecieciaanaeas 202 | San Gabriel River near—

Russian River at— Azusa, Cal.:

Geyserville, Cal.: deseription..e.eeeeeiveeniienannnaian, 4748
description. . 174 AiSChArge. . cveveenencneuneeinceians 48
discharge. .... 175 discharge, daily....c..ceveiieeniaoan 49
gageheights.......c.covvniiiiion 175 discharge, monthly. . 49

Russian River basin, descriptionof.......... 174 gage heights.......ccovuvveenrennna.. 48
stream flowin.................o.oo.... 174-175 | San Gabriel River (North Fork of West Fork)
Russian River (East Fork) near— near—
Ukiah, Cal.: mouth of river:
discharge........cooooiiiiiins 202 QAiSChATEe. «u e eveeeaaaeaiaeaaaes 199
San Gabriel River (West Fork) above—
8. junction with North Fork:
Sacramento River at or near— discharge. .. .coveoeiaeniiiiiiiiiiis 199

Antler, Cal.: Sanger, Colo.,
description 120 Kings River near:
discharge 120 deseription. ...oeeennieaniiiiieas
gage heights 120 discharge.........

Castella, Cal.: discharge, daily
description....... ... ... 119 discharge, monthly .................
discharge. ... co.ovveviomiiaiiannen 119 gage heights.__.._................ ... 78
gage heights.. ... ... ............. 120 figure showing................... 77

Red Bluff, Cal.: San Joaquin River at or near—

121 Triant, Cal.:
122 description. ........oooiiiiiial..L 60
discharge, daily................... 122-123 discharge. . ... 60
discharge, monthly.................. 123 discharge, daily .... 61
gageheights.......... ... .. .. ... 122 discharge, monthly ....__......._... 62
Sacramento River near— gage heights...................... 61

Sisson, Cal.: Herndon, Cal.:
discharge. .. deseription.........oooooiiiiiiiais

Sacramento River basin, description of. San Joaquin River basin, description of

gaging stationsin, listof..._.........._.. gaging stations in, listof.................

miscellaneous measurementsin........ miscellaneous measurements in

stream flowin............... ... 119-174 stream flowin... ...l

Salinas River basin, descriptionof........... 56 | San Luis Rey River basin, description of.... 39

stream fiowin.... ... ...l 56-59 stream flowin.... ... ..ccoiiiiiiiiiit 3941

San Diego flume near— San Luis Rey River near—

Lakeside, Cal.: Pala, Cal.:
description. description....covevuiiiianaiennnans 39
discharge..... discharge..... eeeeeneeans 40
discharge, daily .... discharge, daily .. .oo4a
discharge, monthly .. discharge, monthly........ ceeeeneens 41
gage heights......... freseaaeeaanaas gage heightS....cceveeaeninnenianane 40
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Santa Ana River basin, description of....... 41-42 | Soledad, Cal.,

stream flowin...................o..olllL 4146
Santa Ana River near—
Mentone, Cal.:

Santa Barbara, Cal.,
Santa Ynez River near:

description. .. ... ................. 53

gage heights 53

Santa Ynez River basin, description of..... 52

stream flowin...... ...l 52-56
Santa Ynez River near—

Lompoc, Cal.:
description 54
discharge......... . 54
discharge, daily..................... 55
discharge, monthly.._............... 56
gage heights...............o..o...L 54-55

Santa Barbara, Cal.:
description. ..............o..o...l.. 53
gage heights........... ... ... ... 53

Santa Ysabel Creek near—

Escondido, Cal.:
description..........o...o.ollll 36-37
discharge......... . 37
discharge, daily..................... 38
discharge, monthly.................. 38
gageheights. ... .. ... ... .. ... 38

Schell ditch at—

Knights Ferry, Cal.:
deseription....eeoeieiiiii e 104
discharge, daily..................... 106
discharge, monthly.._...........__.. 107

Scotia, Cal.,

Eel River near:
deseription ............. ... 176
discharge 176
gage heights......................... 177

Scott River near—

Callahan, Cal.:

discharge. 202
Scott River (East Fork) near—

Callahan, Cal.:
deseription. . ............o....o..... 195
discharge. ....ocovueaenion ... 195
gageheights.._......_............... 196

Second-foot, deflnitionof.................... 12
Sevenmile Creek near—

Looseley ranch, Cal.:

discharge 202
Sisson, Cal.,

Sacramento River near:
discharge..............._.... ... 200

‘Wagon Creek near
discharge. ...............o.......... 200

Smartsville, Cal.,

Yuba River near:

discharge, monthly.................. 156
gage heightS..iuviieaiveiiasacanana. 155

Arroyo Seco near:

description. . 56-57

discharge..... . 57

discharge, daily..................... 58

discharge, monthly.................. 59

gageheights......................... 57-58
South Eel River at or near—

Hearst, Cal.:
description......... ...l 175
discharge.. ... . ... ......... 176
gage heights 176

junction with Middle Fork of Eel River:
discharge... ... ...l 202

Spanish Creek at—
Pocket, Cal.:
discharge.....ooooeeeoiniaeaanaaana. 201
Spring Creek, Oreg.,
Williamson River below. See Klamath
Agency.
Squaw Creek at—

Ydalpom, Cal.:

discharge...........cocoiiiiiiio. 200
Stanislaus River at or near—

Knights Ferry, Cal.:
description...... ... ...l 101-102
discharge. ... . ......o.o.. 102
discharge, daily............... - 103
discharge, monthly.. 104
gage heights 103

mouth of North Fork of Stanislaus River:
discharge............ocoooaaa.n . 199

Stanislaus River basin, description of.. .. 181
stream flowin. ... ... ... ... 101-109
Stanislaus River (South Fork) near—

Columbia, Cal.:
description. 109
discharge. .. 109
gageheights......................... 109

Stanislaus Water Co.’s canal near—

Knights Ferry, Cal.:
description. . 104
discharge. .... 104
discharge, dailys.eee.eeiennnnaan.s 105,106
discharge, monthly
gage heights..................

Stevens, G. C., work of e ..o cveiriinanannnns
Stewart, J. E., work of s aa ool iiilL.s
Stony Creek basin, description of.......... 139-140

stream flowin.. ... ...l 140-144

Stony Creek near—
Fruto, Cal.:

deseription.. ..ol 140
discharge. ... 140
discharge, daily... 141
discharge, monthly 142
gage heights.......... ... ... .. 140
Stream measurement, accuracy of . .......... 15-16

Success, Cal.,

Tule River (South Fork) near: -
description
discharge. .. .
gage heights.....cooonieea oo, 72

Sugar Pine, Cal,,
Fresno River (North Fork) near:
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Supply Creek at— Tulare Lake in—
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discharge. .......cceeeommioiaao.. 203 deseription. ..cocveoiiiiiiiieiiaa. . 63
Sweetwater River basin, description of..... 28 gage heights.............oo.o.Ll. 64
stream flowin....... ...l 28-30 | Tule ditch near—
Sweetwater River near— McFarland’s raneh, Cal.:
Descanso, Cal.: discharge. ... ..cooociieiiiaiinn 199
deseription. .......ooceeieieiii.. 28 | Tule Lake near—
discharge. ............... . 29 Merrill, Oreg.:
discharge, daily... 30 deseription. ................... PR 191
discharge, monthiy .. 30 gageheights...................... .. 192
gage heights,...........ooooiiil 29 | Tule River basin, deseriptionof............. 69
Swift Creek near— Stl‘e.am flowin.. ...l 69-72
Trinity Center, Cal.: Tule River near—
description.. 198 Portersville, Cal.:
discharge. . .. 198 gf::gal;tg‘:n -------------------------- g’g
gage heights. 198 discharge, dafly. n
T, discharge, monthly 71
gage heights 70
Tables, explanation of....................... 13-15 | Tyle River (South Fork) near—
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discharge. ... 73 | Tuolumne, Cal.,
discharge, daily.. 74 Clavey River near:
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Tompkins, H. J., work of..............._.... 19 Hunter ({ree.k near:
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description... 196 gage heights . 9
Jawbone Creek near:
discharge. . . 198 description. .. .
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description. .
discharge....
gage heights.........

Trinity Gold Mine & Reduction Co.’s flume
near—
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discharge...........ocoeacaonanaio. 203
Lewiston, Cal.:
discharge..eeocoooeann o 202
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description. . 196
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gage heights................... ... 196
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description. .. . ...l 197-198
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gageheights................ ...l 198
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Tuolumne River basin, description of.

stream flowin. .. ......... ... 87-101
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discharge. ... 97
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discharge. ..ol 199

Lagrange, Cal.:
deseription...........o...ooo.ool.. 87-88
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discharge. . 100
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description...ueeeee el 92 discharge. .....c.uoiiieinmiuaaao.. 201
discharge. ... ... 92 | Winters, Cal.,
discharge, daily.... 93 Putah Creek at:
discharge, monthly.. 94 deseription . c.ve.ceveei e 171-172
gage heights..... - 98 discharge.... .12

Tuttle, A. H., workof. ......_............... 19 discharge, daily.... B 173
U discharge, monthly.................. 174
Ukiah, Cal.,. gageheights.................... ... 173

Russian River (East Fork) near: woog, g D., wor]l(c of. : ig

QISChATEE v 202 ood, F. G.,workof..o.oooiil
‘Wood River at—
Upper Klamath Lake near— Fort Klamath, Oreg.:
Klamath Falls, Oreg.: di » Oreg.:
L ae ischarge.. ......coooiiiiiialll 202
desenpt}on. . 179 Woodruff Creek near—
gage heights... 179 Goodyear Bar, Cal.:
discharge.... 201
Vanduzen River near— Work, division of...... 19

Alton, Cal.: Y.

Van Tmii;c Iéz;l]‘.g,e """"""""""""""" 202 Yadon, J. C., workof........ooooiiiiiiiills 19

Bear River (Yuba River basin) at: Ydalpom, Cal,,

AeSCIIPHON. . - v aereeneeeenieannanns 161 Pit River near:
discharge. . ... 162 description....ceeiveiiiiiiiniiiia..t 125
discharge, dally.... 163 discharge.. . - 125
discharge, monthly. . 163 gage heights. ......................... 125
gage DeIgNtS. ... ...........oeeoons 162 Squaw Creek at:

Vina, Cal. discharge.....cccviinvnaiiiananin.s 200

Deer Creek near; Yellow C;l:’el: neal;(—-

mouth of creek:
dISCRAIGE. ..o onee e 201 QUSCNATE - e eeeeeeeeeeaaeeannnnns 201
W. Yolo, Cal.,
Wagon Creek near— Cache Creek near:

Qisson, Cal.: description..........coooiiiiilos 169

discharge. . .. 200 discharge...... - 170
Walters, M. I, Work of . ... ovoneneennnn.. 19 discharge, dadly....... 170-171
Washington, Cal., discharge, monthly. .. .om

Yuba River (South Fork) at: gage heights........................ 170

discharge. .......................... 202 | Yuba River near—
Wawona, Cal., Smartsville, Cal.:

Big Creek near: deseription. ...coooeoiiii .. 154-155
description 86 discharge. ... 155
discharge. . 86 discharge, daily. 156

Merced River (South Fork) at: discharge, monthly.................. 156
deseription. .....oovoiieeeeii 85 gage heights 155
discharge. . 85 | Yuba River (Middle Fork) near—
gage heights 86 North San Juan, Cal.:

Weitchpec, Cal., description. ...l

Klamath River near: discharge. ..
diSCharge. . ..ocvuueeeiieaaeaanan. 202 gage heights

White River basin, description of o ¢g | Yuba River (North Fork) at—

stream HoW il. . oo e 68-€9 Bullards Bar, Cal.:

Whitman, Cal., discharge..............cooeoiiennnnns 201

01d Cow Creek near: DO“(’;}'EXEUIJ; Cal 201
AiSChATEe . ..ot 200 GISCRATEe. ... .ooooonmeereiieiene e

Williamson River at or near— Yubgolzav?ail\gr: hCE;) ‘:k) at—

Kiamath Agency, Oreg.: dZscriptioﬁ SRR 156-157
deseription . ...l 186 discharge. .. 157
discharge, daily.... 188 gage heights. ... 15¢
discharge, monthly - 188 | yyuba River (North Fork o
gageheights....... .. ... ... .. ... 187 at—

Spring Creek, Oreg. Se¢e Klamath Downieville, Cal.:

Agency. deseription. ...oeeeeeunnennnacaannnn 158
Willow Creek (Klamath River basin) at— discharge. .. . 159

China Flat, Cal.: gage heightS......ooeeeenineennnnanns 159

discharge.......coveiieaiienniann. . 203 | Yuba River (South Fork), Bowman dam on,
Willow Creek (Lower Klamath Lake basin) VIOW Ofeernnniiiiiiiieiinnaianans 144
at— Yubsa River (South Fork) at—

Davis School, Cal.: Washington, Cal.:
AiScharge.csssssssssecennsosacananaes 202 discharge.esesacesconsonnossssssesacs 202
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