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SURFACE WATER SUPPLY OF THE NORTH PACIFIC
COAST. 1910.

By F. F. Hensaaw, E. C. La Rug, and G. C. STEVENS.

INTRODUCTION.
AUTHORITY FOR INVESTIGATIONS.

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

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

As water is the most abundant and most valuable of the minerals,
the investigation of water resources is authorized under the provi-
sion for examining mineral resources. The work has been supported
since the fiscal year ending June 30, 1895, by appropriations in suc-
cessive 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 currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

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

Annual appropriations for the fiscal year ending June 30—

1805, . ceeieeiceeeeeeccaancaccanaceansaneneaecannaaseen veseaseces eee. $12,500
1896, .o teeeseetcnancacnacnacencsascaccaacsssenas ess 20,000
. 1897 10 1900, INClUSIVE. ceeeeeeneccreneeceasecacanccccaascnceannas vee. 50,000
1901 t0 1902, inclusive. ceeeeeceeee e ieecieceeeaecaccaaccocoaasacanann 100, 600
1903 t0 1906, INClUSIVE. caveeereenennrraaenaoncronnsencraccsncocnsans 200, 000
R eees. 150,000
1908 t0 1910, inClUSIVe. cee e e e et iiiiaeiiiteesscaaeanaan 100, 000
L1 I I IR 150, 000
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SCOPE OF INVESTIGATIONS,

These investigations are not complete nor are they inclusive of all
the streams that might purposefully be studied. The scope of the
work is limited by the appropriations available. The field covered
is the widest and the character of the work is believed to be the best
possible under the controlling conditions. The work would undoubt-
edly 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 pro-
portionate share of the benefits.

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

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

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

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

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

Part. | No. Title.

I| 281 | North Atlantic coast.
II | 282 [ South Atlantic coast and eastern Gulf of Mexico.
III | 283 | Ohio River basin.
IV | 284 | St. Lawrence River basin.
V| 285 | Upper Mississippi River and Hudson Bay basins.
VI| 286 | Missouri River basin.
VII | 287 | Lower Mississippi River basin.
VIII | 288 | Western Gulf of Mexico.
IX | 289 | Colorado River basin.
X | 290 | Great Basin.
X1 | 291 | Pacific coast in California.
XII | 292 | North Pacific coast.

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

Stream-flow data in reports of the United States Geological Survey.
{A=Annual Report; B=DBulletin; WS=Water-Supply Paper.]

Report. Character of data. Year,
{(I):E ﬁ s P 2., Descn?tlve information only.
Pt 2. e, Monthly discharge 1884 to Sept
12th A, pt. 2...... [ R do.1 ...................................................... STN 1884%% June 30,
13th A, pt. 3..ceeeenns Mean discharge in second-feet.........cceeeiveiiiiiiiiniencann. 1884 'ro Dec. 31,
Mth A, pt.2.......... Monthly discharge (long-time records, 1871 to 1893)......c.ocn... 188891::;) Dec. 31,
.| Descrifjtions, measurements, gage heights, and ratings.. .{ 1883 and 189%4.

Descrigtive information only .

Descrijjtions, measurements, gage heights, ratings, and monthly 1895,
dischps also many data covering earlier years).

Gage hqights (also gage heights for earlier years)................. 1896,

Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896
(also 4 imilar data for earlier years).

Descripgions, measurements, and gage heights, eastern United | 1897.
Stateq, eastern Mississippi River, and Missouri River above
junctipn with Kansas.
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Stream-flow data in reporis of the United States Geological Survey—Continued.

Report. Character of data. Year.
WS 16....cceeeeeres...| Descriptions, measurements, and gage heights, western Missis- | 1897,
sippi Riversbtelgevsv junction of Missouri and f’latte, and west-
ern ates.
19th A, pt, 4eceenene.. Descriptions, measurements, ratings, and monthly discharge | 1897,
(also some long-time records).

W8 21....caseaeeun....| Measurements, ratings, and gage heights, eastern United States, | 1898,

eastern Mississippi River, and Missouri River. .
.{ Measurements, ratings, and gage heights, Arkansas River and | 1808,
western United States.

20th A, pt. 4.......... Monthly discharge (also for many earlier years)..........c.c......| 1808,

WS835t03%..ccvcecnns Descnl'ﬁ)tions, measurements, gage heights, and ratings...........| 1899,
Monthly diSCharge. . ....ccvoiairecnererennnsionnansocas acssece
Desc{ihytions, measurements, gage heights, and ratings.
Monthly discharge.................. feesetessiesscescacasessenss 1900.
Descriptions, measurements, gage heights, and ratings. 1901,
Monthly discharge...c..ceeeivrereieiiiamaeenranncacenannan eee-.| 1901,
Complete data....... . .| 1902,

..... Ourernnnns

WS 281 t0 292. .

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

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

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

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

18994 1900 6 1901 1902 1903
Atlantic coast and eastern Gulf of Mexico:
New England rivers.........ccocceccinncnnacnas 35 47 65,75 82 97
Hudson River to Delaware River, inclusive...... 35| 47,(48) 85,75 82 97
Susquehanna River to York River, inclusive.... 35 48 65,75 82 - 97
James River to Yadkin River, inclusive......... (35),36 48 65,75 | (82),83 (97),98
Santee River to Pear] River, inclusive. .......... 36 48 65,75 98 -
St. Lawrence River. 65,75 | (82),83 97
Hudson Bay........ Gecesscasnnasaancncacacacaaacncan 66,75 85 100
Mississippé iver:
Ohio River...... osseemens seevossscsnncnns “eeeecs 36 | 48,(49) 65,75 83 98
Upper Mississippi River. . 36 49 65,75 83 98, (99)
Mﬁsouri River.......... (36),37 | 49,(50) 66,75 84 99
Lower Mississippi River. . . 87 o &k (83,84 | (99),9
Western Gulf of Mexico.............. .. 37 50 66,75 84
Pacific coast and Great Basin:
Colorado River . ... (37),38 50 66,75 85 100
Great Basin.............. e seocsemaaeeaeenzaan 38, (39) 51 66,75 85 100
South Pacific coast to Klamath River, inclusive..| (38),39 511 - 66,75 85 100
North Pacific coast...oeeeecniiaiiieninenanas 38 51 66,75 85 100

e 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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|
|
Ij((\mbm of water-supply papers containing resulle of siream mensureménts, 1899-1016—
T
!

Continued.
4
1904 1905 1906 1907 1008 1909
Al ﬁe ooast and eastern Gulf of Mexico:
New England riverS.ceeccereaeenccasanenioacanns 124 165 201 241 261 281
Hudson River to Delaware River, incinsive. . o 125 166:F 200 241 | 6L a2
‘ usquehanna River to York River, inclusive..... 126 167 203 241 261 281
| James River to Yadkin River, inclusive.. . 126 167 38 221 202 £
\ Santee River to Pearl River, inclusive 127 168 204 242 262 282
. Lawrence River.........c.oeeeen.nn. . gg i;g %6 % % ﬁ
OBIO RiVEL. . ceemeeernaecnnaemnrnnnernnnnnnnnnns 128] 160 205| 2a3] 263 283
|, Upper Mississippi River.. (}305 m| sor] wms| 25 286
| MEISSOUM RAVEr. ... eeeeenneeereeeenaneaeennnn. 11313 12| om| 6| 26 8
| Lower Mississippi RIVer........cvueemercunnnnc. é}g@ | R g wr| e
estern Gulf of MOXICO. ... .oooieeiiiiaiiiacacnnnn.. 182 174 210 A48 2631 =8
acific coast and Great Basin:
i 133 175, | 211 249
} Colorado RIVer. .oocveeeeiiiiiinnnnnrucauananannn (11%5 (11.77? (g}gi 51} (7113 ; 2%
‘ | ol el e (2713 200
s)uuth Pacific coast to Klamsath River, inclusive..... 177 a8 271 9
‘ North Pacific 00ast................o....oii L 135 {(17177)§ } 214 252 o2 202
i N
i

‘Numbm of water-supply papers containing date covering portions of drainage basins.,

|
I\fo. River basin. Tributaries included.

-..| Gallatin,
-.| Green, Gunnigon, Grand above junctioh with Gunttisoh.
. Except Kings and Kern,
.| Mohave
ngst%hxckon and Schuylkill.
.| Loup and Platte near Columbus, Nebr. All tributaries below
Yj ahction with Platte.
az00.

o ‘Iiake Ontario, tributaries to 8t. Lawrence River proper.

Tnbutaries from the west.

. Tnbutm'les from the west.

..| Platte, Kans.

..| Data near Yuma, Ariz., repeated.
. Susan, Owens, ‘ohave.

. leow junction with Gila.
lS:lus:m ret?eated Ogvims, Mohave.
ogue, Umpqus, Silese.
Yazoo, Homochitt:
Data at Hm-dyviue ‘topented; st Yuma, Balton Seh.
.| Owens, Moha .
Yuma and Salton Sea statlons repeated.
Owens River basin.

The order of treatment of stations in any basin in these papers is
liownstream The main stem of any river is determined by measure
mg or estimating the drainage area; that is, the headwater stream
#mvmg the largest drainage area is considered the continuation of the
mam stream, and local changes in name and lake surface are diste-

arded. Records for all stations from the source to the mouth of the
ﬁ]am stem of the river are presented first, and records for the tribu-
§0851°—wsp 292—13—2

|
\
|
\
|
|
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taries in regular order from source to mouth follow, all records in each
tributary basin being given before those of the next basin, below.

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

DEFINITION OF TERMS.

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

““Second-foot”” is an abbreviation for cubic foot per second and is
the unit for 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 fundamental unit from which others are computed by the use of
the factors given in the following table of equivalents.

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

““Run-off in inches” is the depth to which the drainage area would
be covered if all the water flowing from it in a given period were 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. Itis commonly used
in connection with storage for irrigation work.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulie
computations:

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

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

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

1 second-feot 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,
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1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

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

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

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.

1 second-foot for one 29-day menth covers 1 square mile 1.079 inches deep.

1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.

1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep.

1 second-foot for one day equals 1.983 acre-feet. ’

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

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

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

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

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

100 California miner’s inches equals 96.0 Colorado miner’s inches.

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

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

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

100 Colorado miner’s inches equals 104 California miner’s inches.

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

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

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

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

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

1 acre-foot equals 325,850 gallons.

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

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

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-feet.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

11 horsepower equals about 1 kilowatt. .

Sec.-ft. X fall in feet
1

wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: =net horsep'ower on water

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

In addition to statements regarding the location and installation
of current-meter stations, the deseriptions give information in regard
to any conditions which may affect the constancy of the reiation of .
gage height 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 dis-
charge in second-feet.

The table of d&lly gage heights records the daily ﬁuctuatmns 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 some-
what below the lowest known flow, so that negative readings shall
not occur.

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

The rating table gives, either directly or by interpolation, the
discharge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. * It is not pub-
lished in this report, but can be determined from the daily gage
heights and daily discharges for the purpose of verifying the 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 -
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on crose-section paper. The last points plotted will define the rating
carve 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.
These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater
periods.

The table of daily discharges gives the discharges in second-feet
correspondmg 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 “Mmunum” the quantity given is the mean
" flow for the day when the mean gage helght 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
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.” Plates I and ITI, 4, show typical gaging
stations, indicating the method of suspending the current meter;
Plate II shows the various types of current meters ! used in the work.

ACQOURAQCY AND RELIABILITY OF FIELD DATA AND COMPARATIVE
RESULTS.

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

" between discharge and stage.

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

Practically all discharge measurements made under fair conditions
are well within 5 per cent of the true discharge at the time of observa-
tion. Inasmuch as the errors of meter measurements are largely
compensating, the mean rating curve, when well defined, is much
more accurate than the individual measurements. Numerous experi-

1 8ee Hoyt, J. C., smd others, Use and care of the current meter ag pmti‘oed by the Unied Stubes
Geologleal Survey; Trans, Am. Soc, Clvil,Eng., vol. 66, 1910, p. 70.
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ments made to test the accuracy of current-meter work show that
it compares very favorably with the results from standard weirs and,
owing to simplicity of methods, usually gives results that are much
more reliable than those from stations at dams, where the coefficient
may be uncertain and conditions of flow are complicated.

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

An effort is made to visit every station at least once each year for
the purpose of making a measurement to determine the constancy
of conditions of flow since the last measurement made in the preceding
year, and also to check the elevation of the gage. On account of lack
of funds or for other causes some stations were not visited during the
current year. If conditions of flow have been reasonably permanent
up to the time of the last preceding measurements, it is considered
best to publish estimates of discharge based on the latest verified
rating curve rather than to omit them altogether, although it should
be distinctly understood that such records are at times subject to
considerable error. This is also true, although to a less degree, of the
period of records since the date of the last measurement of the current
year. As 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 dis-
charge table. For the rating tables ‘“well defined” indicates, in
general, that the rating is probably accurate within 5 per cent; ‘‘fairly
well defined,” within 10 per cent; ¢ poorly defined’’ or ‘‘approximate,”’
within 15 to 25 per cent. These notes are very general and are based
on the plotting of the individual measurements with reference to the
mean rating curve.

The accuracy column in the monthly discharge table does not apply
to the maximum or minimum nor to any individual day, but to the
monthly mean. It is based on the accuracy of the rating, the proba-
ble reliability of the observer, and knowledge of local conditions. In
this column A indicates that the mean monthly flow is probably
accurate within 5 per cent; B, within 10 per cent; C, within 15 per
cent; D, within 25 per cent. Special conditions are covered by
footnotes.
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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 im-
provement in the computed results of earlier years. It is therefore
expected that the engineer who makes serious use of the figures
presented in these papers will verify all ratings and make such
adjustments for earlier years as may seem necessary. The work of
compiling, 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 gratuitously to
the United States Geological Survey for publication. When such
records are furnished by responsible parties and appear to be reason-
ably accurate, they are verified, so far as possible, and estimated
values of accuracy are given. Records clearly worthless or mislead-
ing are not published. As it is, however, impossible -to completely
verify all such records furnished—because of lack of funds or for
other causes—they are published for what they are worth, as they
are of value as a matter of record and afford at least approximate
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.
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COOPERATION AND ACKNOWLEDGMENTS.

CONDITIONS OF COOPERATIVE WORK.

During 1910 the work in Oregon, Washington, Idaho, and Mon-
tana has been done under cooperative agreements between the United
States Geological Survey and the respective States.

In this work the State is the chief beneficiary, for its interest in
obtaining a thorough and reliable knowledge of its water resources is
paramount. At a very moderate cost for field work the State pro-
cures the services of men already trained in collecting and analyzing
the fundamental data, and after the material has been gathered it is
published without additional expense on the part of the State.

In general the cooperative agreements specify that the United
States Geological Survey shall allot from its appropriation a sum
equal to that appropriated from State funds; but to obtain results
at all commensurate with public needs it has been necessary to expend
& much larger sum. '

The United States Reclamation Service, which is a heavy investor
in the development of the water resources of the Western States,
has been so handicapped by a lack of physical data that it has been
forced to expend from its own fund considerable money for investiga-
tions of this kind. The United States Indian Office also in the devel-
opment of projects for the benefit of the Indians, has found it neces-
sary to make certain investigations of water supply. As these inves-
tigations are closely allied with the collection of statistics of rain and
‘snowfall, the cooperation of the United States Weather Bureau has
been enlisted to a small extent. The engineers of the Geological
Survey in their regular field work are able to install and inspect some
of the rainfall stations maintained by the Weather Bureau with but
little loss of time. Under agreements with the Reclamation Service
and with the Office of Indian Affairs the work has been performed
under the direction of the engineers of the Geological Survey. Care-
ful cost accounts have been kept of this work and repayments made
to the Geological Survey of the amounts represented.

In order to determine the run-off from drainage areas in western
forest reserves, cooperation has been entered into between the United
States Geological Survey and the Forest Service. The gages are read,
as a rule, by forest rangers or persons in the immediate vicinity of the
stations if possible. Discharge measurements are made by engineers
appointed and paid by the Forest Service. These engineers are
instructed and their work is supervised by engineers of the United
States Geological Survey. The final records are studied, ratings are
made, and the results are pub]ished by the Geological Survey.

Cooperation with the States is effected under contracts which are
made between the Director of the Federal Survey and the State
engineers or other officials and are authorized by legislative acts
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appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all material collected—
field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if nof satisfactory the agreements’
can be terminated at any time.

3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the two parties in
some manner agreed upon, the accounts being rendered monthly in
accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.

COOPERATION IN OREGON.

In 1905 the Oregon Legislature passed an act providing for an
annual appropriation of $2,500 for the investigation of water resources
within the State, contingent upon an equal allotment by the United
States Geological Survey for similar investigations.

During the calendar year 1910 the total expense for water-supply
investigations from Government and State funds in Oregon was
$9,417.77. The amount for this year, and also for 1909, was distrib-
uted among the several cooperating bureaus as follows:

Expenditures for hydromeiric work in Oregon, calendar years 1909 and 1910,

1910 1909
United States Geologieal SUrvey. . .....cceeceaeeniecnanraacrasececacacccsecnns $5,591.07 $2,558.59
United States Reelamsation Service 986, 5 3,289.95
Qffice of Indian Affairs............ 342.19 193.86
United States Weather Bureatl. ... .o cc.oveceeroieecmeaiaeecneceerecnseecnnnaaceslosseeonnnnnn 66.02
Total Government funds. .. 6,918.84 6,108. 42
State of Oregon cooperative fund.. 2,498.93 2,498. 24
Total spent in State. ....cieieeenscasenmencennnnennciaidenennineeercnnn 9,417.77 8, 606.66

The cost of hydrographic work has been a subject of frequent
inquiry. In this connection the following data will be of interest:

Cost of hydrometric work in Oregon, calendar years 1909 and 1910.

1610 1909
Total expenditure for maintenance of river station and allied investigations..... $9,039.32 $8, 606. 68
Total expenditure for land-examination work eee $378.46 |...cennnnn..
Number of stations maintained.... 96 86
Mmm ................... .- $94.00 $100. 00
Number of stream gagings made.. 250 166
(3123 P T P, $36.00 $52.00
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Distribution of expenditures.
1910 1909

Amount. | Percent.| Amount. | Per cent.

Field Services.....ciiiiieieeencernesioncnsccacnnsaannesss $3,847.80 41 { $3,996.00 47
Office services...... 1,421,61 15 1,588.09 18
Traveling expenses......... 2,281.09 24 1,594.02 19
Supplies and equipment. .. 847,21 9 356.29 4
Lost time (Sundays, holidays, etc.) . 507,98 5 638,99 7
Rent and St0rage o« cnuerreraenreeeaaacaanccaaaarananaaaens 233.75 3 262.20 3
L6157 - | PPN 278.33 3 171.07 2
9,417.77 100 8,6086. 66 100

These expenditures did not take into account the expenses of the
United States Forest Service for hydrometric work. That service
maintained an engineer in the field during the last portion of 1910 for
the purpose of making stream measurements within the Forest
Reserves under the direction of the Geological Survey. No state-
ment of these expenditures for 1910 have been obtained from the For-
est Service, but it probably amounted to, approximately, $1,200 for
the State of Oregon. This is one reason why the cost per gaging is
so much lower for 1910 than for 1909, but this is partly due to the fact
that only alimited number of measurements could be made in 1909 on
account of lack of funds, while the most of the stations were discon-
tinued with a view of interpreting the records by measurements
secured later, which has in almost all cases been done.

COOPERATION IN WASHINGTON.

The legislature of 1909 passed an act containing the following sec-
tion:

In order to complete the topographic map of the State of Washington, and for the
purpose of making more extensive stream measurements and otherwise investigating
and determining the water supply of the State, there is hereby appropriated the sum
of $30,000 for cooperation with those branches of the United States Geological Survey
engaged in this work. This appropriation, however, shall be contingent upon and not
become available unless the United States Government appropriates an equal amount
to be expended for similar purposes within the State. The Board of Geological Survey
is hereby authorized and directed to enter into such agreements with the Director of
the United States Geological Survey as will insure that the said surveys and investi-
gations be carried on in the most economical manner, and that the maps and data be
available for the use of the public as quickly as possible.

The appropriation for $30,000 was for two years’ work. The divi-
sion of the amount between topographic surveys and water-supply
investigations was left open to agreement. It was agreed that the
sum of $10,000 should be expended for the former and $5,000 for the
latter during the fiscal year 1910. In the State of Washington the
Board of Geological Survey is made the cooperating agent.

In 1910 the work of making the river profiles was assigned to the
topographic branch, and the work of the water resources branch in
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connection with the power reports was confined to the studies of the
possibilities of development and the investigation of the water supply.
Of; the $5,000 for water-supply investigation one-half was transferred
to the topographic branch for the river surveys and the other half
was allotted to the water resources branch for continuing its inves-
tigations.

The following tables give the cost of water-resources investigation
for the State during 1909 and 1910, and the distribution of these
expenses. The item ‘‘Power report” for 1909 includes the cost of
making the surveys, while for 1910 it includes merely the special work
done by the water resources branch in connection with the power
reports.

Expenditures for hydrometric work in Washington, calendar years 1909 and 1910.

1910 1909
United States Geological Survey $5,228.92 |  $3,199.58
United States Reclamation Service.. 5,171.91 5,462.90
Office of Indian Affairs.............. 909.25 471,27
Total Government FUNAS. ..o ceiiiiieia e iriire e eieriee e 11, 310.08 9,133.75

2,432, 41 4,143.79
B PN 13,742. 49 13,277.54

Cost of hydrometric work in Washington, calendar years 1909 and 1910,

1910 1909
Total expenditure for maintenance of river stations and allied investigations......{ $13,226.14 $9,101. 68
POWEL TEPOTt. .. oo it e e iiiieeiiaes e e e ra v e . $516.35 $4,175.86
Number of stations mainfained. 108 . 8
Cost per station........... $122. 50 $107.00
Number of gagings made. . 552 508
Cost per gaging. $24 $18

Distribution of expenditures.

1910 1909

Amount. | Percent.| Amount. |Per cent.
Field Service. ...cevemecinianceiranearaaeaeaaenaa .| $4,775.58 34.8 | $5,207.22 40
Office services.. .| 3,134.04 22.8 2,326.17 17
vaehn eﬁpenses .| 8,091.19 22.6 . 63 23
lies qaapment ...................... eeed|  1,149.78 8.2 1,386.49 10
tlme (S ys, holidays, ete.) . . 780. 60 5.7 946.11 7
Rent and storage............... 371.60 2.7 202. 05 2

General......cceceianennananns 440,03 3.2 112.87
13,742.49 100.0 | 13,277.54 100

These expenditures, as in the case of Oregon, do not include the
cost of keeping one engineer in the field during the last half of the
year, which was borne by the United States Forest Service, a.nd
which probably amounted to about $1, 200
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{ COOPERATION IN IDAHO.

The State of Idaho, acting under authority given by the legislature
of 1909 through its State land board, appropriated the sum of $2,000,
contingent upon the expenditure by the United States of an equal
amount, for the investigation of the water resources of the State.

On July 1, 1909, a contract was entered into between the State
engineer, representing the State of Idaho, and the Director of the
Geological Survey, representing the United States. This contract
provided for the expenditure of $2,000 by each party during the 12
months from July 1, 1909, to June 30, 1910, for the purpose of making
this investigation. ' ‘

On July 1, 1910, the sum of $10,000 became available for the
stream-measurement work within the State of Idaho for the fiscal
year beginning on that date. One-half of this amount was furnished
by the State land board of the State of Idaho and the other half by
the Geological Survey. The 1909 contract was renewed in such a
manner as to provide for the increased amount to be expended,
no other change in its provisions being made.

Interbureau agreements have been reached whereby the greater
part of the stream-measurement work for the Reclamation Service
and for the Indian Service within the State of Idaho is carried on by
the Geological Survey through its organized force, and the actual
cost thereof refunded. /

For the calendar year 1910 there has been expended in stream-
measurement work within the State of Idaho from Government,
State, and private funds a total amount of $15,652.31, distributed as
follows:

Egxpenditures for hydrometric work, Idaho, calendar year 1910.

United States Geological Survey.........coeivveeeeiannn.. $3, 213. 27
United States Reclamation Service.........cooeaiaaaaaao.. 5,704. 37
Office of Indian Affairs......... ... .. .. .. ... ... 650. 73

United States Reclamation Service—special investigation
connected with Minidoka power tests..........cooauni..s 372.21
Total Government funds. .....covvieeininaaiaiainn. 9, 940. 58
State of Idaho cooperative fund.................oiiaalll 5, 575, 48
From private cooperation.ce..coeeeeeeieoioiiieiannannnn. 136. 25
15, 652. 31

Summary showing cost of hydrometric work in Idaho, calendar year 1910,

Total expenditures for maintenance of river stations and
allied investigations (Minidoka power test eliminated).... $15, 280. 10

Number of stations maintained........cooiiiriierennnana.. 46
Cost perstation.... .. ... ... i iiiiiiiiiiiananianaeannn 332.18
Number of stream gagings made....cceeeeeeniricnnanannnans 630
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Dastribution of expenditures.
Per cent,
Field services. ..o coeuoioem e 39
B <Y TR 29
Office 8erVices. - . .o 14
Supplies and equipment. ... ... ... ... ..l 10
Lost time (Sundays, holidays, etc.)..........ciiiiiiaiiiiit 5
Rent and storage. . ..ocooiriii i iiiieiaces 2
General. .. i iiiiiiictaacaa. 1

The large average cost per station given in the above table is due,
partially, to the large number of new stations which were installed
during the year, and partially to the large amount of work done on
a number of individual stations in connection with the Snake River
stored-water investigation. This, however, has tended to reduce the
average cost per gaging somewhat, as at a number of the gaging
stations hydrographers stationed continuously on the ground made
from one to four or five gagings daily for a period of one or two
months.

COOPERATIVE WORK IN COLUMBIA RIVER DRAINAGE BASIN, MONTANA,

The work in the Columbia River drainage basin in Montana is car-
ried on largely in' cooperation with the United States Reclamation
Service. The work is confined entirely to streams in connection with
reclamation projects on Flathead River and its tributaries. With
the exception of a few observers paid by the Geological Survey and
the State of Montana, the entire cost of the work is borne by the
Reclamation Service.

The following i is a statement of the amounts and a distribution of the
expenditures:

Expenditures for hydrometric work tn Columbia River drainage basin, Montana, calendar

year 1910.

United States Geological 8urvey.......c.ceeeieeenaniiannn.. $634. 00
United States Reclamation Service...........ocoooeoiiiiaa.n 1,113.82

Total Government funds.......cveeieiiaeanninaranns 1,747.82
Number of stations maintained............... ... ..., - 23
Cost per station. ... .. o il i $75. 94
Number of gagingsmade. . cooovnneiii e, 80
Cost per gaging. ... ...t $21. 85

Distribution of expenditures
Per cent.

Field service. . coouenenon i i 57.3
Office BerVICeS. o u ittt 12.2
Traveling eXPenses. .....c.uovrein i iei e iaaaannann 19.9
Supplies and equipment........ . .. ... ...l 5.8
Lost time (Sundays, holidays, et€.).ceueeenerernrennennnennn 3.0

General. . cieceeeeenacrensaccnenccacccaccancccnsananan canes 18
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Special acknowledgments are due to John H. Lewis, State engineer
of Oregon; to Henry Landes, State geologist of Washington; and to
D. G. Martin, State engineer of Idaho, for the very efficient manner
in which they represented their respective States in the cooperative
investigations.

Acknowledgments are due to the engineers and employees of the
United States Reclamation Service, the Uni#ed States Forest Service,
and of the United States Office of Indian Affairs for assistance, sug-
gestions, and the freest use of data gathered exclusively for them
and for which ¢hey have paid. Asknowledgments are also due to the
Corps of Engineers, United States Army, and the officers of the
United States Weather Bureau for hydrographic and climatologic
data. A number of irrigation and power companies, several railroad
companies, and many individuals have cooperated in the maintenance
of many stations and have cheerfully furnished much valuable
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edgment is hereby made.

DIVISION OF WORK.

The field data in the Columbia River Basin in Oregon and Washing-
ton, the Puget Sound drainage area, and the Pacific Ocean drainage
area in Oregon were collected by J. C. Stevens, and F. F. Henshaw,
district engineers, H. D. McGlashan, L. R. Allen, E. S. Fuller, Howard
Kimble, R. W. Davenport, F. B. Storey, and John Dubuis.

The ratings, special estimates, analyses, computations, and final
preparation of the completed data of Oregon and Washington for
publication were made under the direction of F. F. Henshaw, district
engineer, by E. S. Fuller, G. L. Parker, Howard Kimble, F. B. Storey
R. W. Davenport, and Charles Leidl.

The field data for the Snake River drainage area in Idaho have
been collected by E. C. La Rue, district engineer, G. C. Baldwin, 0. W.
Hartwell, Lynn Crandall, A. B. Purton, E. A. Porter, and H. L. Stoner.
The ratings, special estimates, and analyses of computed data were
made by F. F. Henshaw, O. W. Hartwell, G. C. Baldwin, G. C.
Stevens, R. C. Rice, and H. D. Padgett. The computations and
preparation of completed data for publication were made under the
direction of G. C. Stevens, assistant engineer, by H. D. Padgett, J. G.
Mathers, J. J. Phelan, M. E. McChristie, M. I. Walters, A. H. Tuttle,
and H. J. Dean.

The field data for the Clark Fork drainage area in Montana have
been collected by W. A. Lamb, district engineer, Raymond Richards,
B. E. Jones, J. C. Beebe, and M. E. McChristie. The ratings, special
estimates, and analyses of completed data were made by W. A.
Lamb, and Raymond Richards. The computations were made and the
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completed data prepared for publication under the direction of Ray-
mond Richards, assistant engineer, by R. C. Rice, H. D. Padgett,
J. G. Mathers, and M. I. Walters.

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

ROGUE RIVER BASIN.
GENERAL FEATURES.

Rogue River drains an area in the southwestern corner of the
State of Oregon, including the extreme western part of Klamath
County and portions of Jackson, Josephine, and Curry counties. On
its north side are the Rogue River Mountains, on the east are the
Cascades, and in southern part of the area is a spur of the Siskiyou
Mountains. In all, the basin comprises 5,080 square miles.

The river is formed by three principal forks—the North, Middle,
and South—which rise among the peaks of the Cascade Range and
unite near Prospect, in Jackson County. From this point Rogue
River winds in a general westerly direction to the ocean, which it
enters near the town of Gold Beach, in Curry County. In the
lower half of its course the stream hugs closely the base of the Rogue
River Range. Its principal tributaries are shown by the following
table:

Principal tributaries of Rogue River.

From the north and west. From the east and south—Continued.
North Fork., ’ Big Butte Creek (drainage area, 268
Elk Creek. square miles).
Stewarts Creek, Little Butte Creek (drainage area, 361
Evans Creek. square miles).
Leland Creek. Bear Creek (Stewart Creek) (drainage

area, 380 square miles).
Applegate Creek (drainage area, 606
Middle Fork. ’ square miles).
South Fork. Illinois River.

From the east and south.

The North Fork, or main stream, derives its water from springs,
probably supplied from Crater Lake, which lies near the center of
Crater Lake National Park, at an elevation of 6,240 feet above sea
level. This lake occupies the crater of an ancient volcanic mountain,
to which the name Mount Mazama has been applied. The lake has
no visible outlet.! The walls inclosing it are made up of alternating
sheets of lava, dipping away from the lake practically in all directions.
They are porous enough to afford passage for considerable water.
Springs around the base of the mountain are abundant. ILittle and
Big Butte creeks drain the southern portion of the Crater Lake
National Forest. Bear Creek, formerly called Stewart Creek, drains
the famous fruit section of the Rogue River valley; Applegate Creek

1 Diller, J. S., Geology of Crater Lake National Park: Prof. Paper U. 8. Geol. Survey No. 3, 1902, p.60.-

|
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drains the Siskiyou Mountains; and Illinois River the territory to
the south of the main stream near the coast, a portion of which is in
the Siskiyou National Forest.

The drainage area is, in general, mountainous, elevations ranging
from sea level at Gold Beach to 9,760 feet at the summit of Mount
McLaughlin (formerly known as Mount Pitt), a snow-capped peak
dividing the drainage of Big Butte and Little Butte creeks. The
general elevation of the mountain range at the headwaters of the
Rogue is 6,000 feet. Prospect is 3,000 feet, Ashland is 1,938 feet,
and Grants Pass 956 feet above sea level.

The area is almost entirely forested. The mean annual rainfall at
Gold Beach is 86 inches, at Grants Pass 33, at Ashland 27, on the
headwaters of Illinois River 70, and at Crater Lake 100 inches. On
the headwaters of the stream a large part of the precipitation during
the winter months is in the form of snow. The rainfall is sufficient
for the production of crops without irrigation, but much better crops
can be produced with the application of water.

Fish Lake ditch, which diverts water from Little Butte Creek, is
the largest in operation. A number of little ditches are used. to
irrigate the narrow valley lands contiguous to the small streams.
In this manner Ashland, Wagner, and Applegate crecks are largely
appropriated for irrigation. It is realized that the agricultural
resources of this section of the country will not be utilized in the
most economic manner until irrigation is practiced extensively. The
valley lands in the vicinity of Grants Pass along Bear Creek are
particularly adapted to fruit culture, and the Rogue River valley
has become justly famous for the excellent quality of its apples,
pears, and other fruits.

The streams of this area, like others draining the Cascade Moun-
tains, afford wonderful opportunities for water-power development.
At present the only important plants are those of the Rogue River
Electric Co. at Gold Hill and at Prospect.

NORTH FORK OF ROGUE RIVER AT PROSPECT, OREG.

This station, which is located in sec. 29, T. 32 S., R. 3 E., just
above the dam of the Rogue River Electric Co., half a mile above Pros-
pect, 5 miles above the junction with the South Fork, and at the
head of Rogue River 'gorge, was established July 17, 1907.

The fall of the river through the gorge is to be utilized in develop-
ing water power.

The gage used during 1907 was a vertical staff about 250 feet
above the dam. During 1908 and 1909 observations were made on a
staff gage at the observer’s house below the dam. This gage was
washed out November 23, 1909, and replaced by the observer Decem-
ber 10, 1909. The relation between the datum of this new gage and
that previously used has not been determined.
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Low-water measurements are made in a very narrow canyon where
the water is extremily turbutent and the velocities are most irreg-
ular. No equipment has yet been installed for making measure-
ments during high water. The station has not yet been rated and
no estimates of daily or monthly discharge can be made.

Gage readings are furnished by the Rogue River Electric Co.

Discharge measuremenis of North Fork of Rogue River at Prospect, Oreg., in 1910,

Date Hydrographer. Width,| e o | | oo,
Feet. | 8q.ft. Fecet. | Sec.-ft.

Aug. 22 | Ebertand Heintdeman. . .......o.couoiiiiiiianana. PO, 26 321 1.00 464
23 {..... Lo [ O Perenlsieesesacasseeieescaciesncevancananan 26 321 1.00 465

Daily gage height, in feet) of North Fork of Rogue River at Prospect, Oreg., for 1910.
{E. F. Graham, observer.]
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NoTte.—No ice at this station.

ROGUE RIVER AT TRA[L, OREG.

This station, which is in sec. 3, T. 34 S|, R. 1 W., about 1,500 feet
above the post office at Trail, Oreg., and above the mouth of Trail
Creek, was established August 24, 1910.

The principal tributaries in the vicinjty of the station are Elk
Creek, which enters about 3 miles above, and Trnil Creek, which
enters just below.

50851°—wsp 292—13——38
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The gage is a vertical rod spiked to an ash tree on the right bank.
Its datum has not been changed since the station was established.

Discharge measurements are made from the county ferry 2 miles
below the gage and the flow of Trail Creek is subtracted to give the
discharge at the gage.

The relation between gage height and discharge is unaffected by ice
or by artificial control.

The following discharge measurement was made by F. C. Ebert:

August 24: width, 183 feet; area, 644 square feet; gage height, 1.88 feet; discharge,
1,210 second-feet.

Daily gage height, in feet, of Rogue River at Trail, Oreg., for 1910.

Day. Dec. Day. Dec. Day. Dec.
3.5 1.9
3.0 1.9
2.9 1.9
2.8 1.9
2.8 1.8
2.7 1.8
2.4 1.7
2.1 1.6
2.1 1.6
2.0 1.6

1.5

Note.—No ice at this station.
ROGUE RIVER NEAR TOLO, OREG.

This station, which is located just below the power plant dam of
the Rogue River Electric Co., at Gold Ray, Oreg., 13 miles below
Tolo and below the confluence of Bear Creek, was established August
30, 1905.

The staff gage is fastened to a p1er of the highway bridge about 250
feet below the dam and below the tailrace of the power house. Its
datum has remained unchanged since the station was established.

Discharge measurements are made from a cable about 300 feet
below the gage.

The flow at this station is affected by the operation of the power
plant.

A good rating curve has been constructed and the records may be
considered reliable.

Discharge measurements of Rogue River near Tolo, Oreg., in 1910,

Date. Hydrographer. Width. mﬁ{ hgiag%xet‘ ch]g.rmg-e.
. Feet. 8q. ft. Feet. | Sec.-ft.
Aug. 18 | Heintzleman and Ebert.....o.cccivecrenaaccccacsncocanns 184 1,050 0.99 1,
b B S VR ) - R 189 1,040 .98 1,310
Dec. 1| B.F. Heintzleman. . .couomoenaniieeaiieeccnanssacscsses 199 1,600 | 3.8 5,410

Norx.—No ice at this station.
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[Rogue River Electric Co., observer.]

ight, in feet, of Rogue River near Tolo, Oreg., for 1910.

Daily gage
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NorE.—Daily discharge determined from a rating curve fairly well defined between 1,250 and 6,000

second-feet.
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Monthly discharge of Rogue River near Tolo, Oreg., for 1910.
[Drainage ares, 2,020 square miles.}

’
Discharge in second-feet. Run-off,
Month. per | Depthim | gy
. inches on otal :
Maximum. | Minimum. | Mean. sgl;laére drainage | acre-feet.
. area.
6,280 2,580 3,600 1.78 2.05 221,000 | B
11,900 3,030 5,240 2.59 2.70 291,000 | B
16,800 3,360 6,750 3.34 3.8 415,000 | B
4,180 2,580 3,240 1.60 178 193,000 | B
4,180 2,730 3,180 1.57 181 196,000 | B
2,580 1,810 2,250 1.13 1.26 136,000 | B.
1,810 1,420 1,640 .812 .04 101,000 | C
1,420 1,180 1,390 .688 .79 85,500 | C
1,250 1,180 1,180 .584 .85 70,200 | C
1,510 1,180 1,260 .624 .72 77,500 | C.
31,000 1,120 4,270 2.11 2.35 254,000 | C
16,800 2,440 4,940 2.45 2.82 304,000 | B
The year....cceee---. 31,000 1,120 3,240 1.60 21.72 | 2,340,000

MILL CREEK AT PROSPECT, OREG.

This station, which is located in see. 29, T. 32 S., R. 8 E., 50 feet
above the highway bridge at Prospect, Oreg., 1 mile above the mouth
of the creek, and below all tributaries, was established August 23,
1910, in cooperation with the United States Forest Service.

The gage is a rod fastened to a pine stump on theright bank. Its
datum has not been changed.

Discharge measurements are made by wading in the vicinity of the
gage.

As the station has not yet been rated estimates of daily or monthly
discharge can not be made.

The following discharge measurement was made by wading by
Heintzleman and Ebert:

August 23: Width, 23 feet; area, 41 square feet; gage height, 2.04 feet; discharge,
46 second-feet.

Daily gage height, in feet, of Mill Creck at Prospect, Oreg., for 1910.
[G. H. West, observer.]

Day. Aug. { Sept.| Oct. Day. Aug. | Sept.| Oct. Day. Aug. | Sept.{ Oct.
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SOUTH FORK OF BIG BUTTE CREEK AT BUTTE FALLS, OREG.

This station, which is located in the SE. % sec. 11, T. 35 S,,R.2 E,,
at the county bridge one-half mile above Butte Falls, Oreg., and 2
miles above the confluence of the North Fork, was established
September 20, 1910. .

The gage is a board spiked to the bridge pier on the left side of the
stream. )

Discharge measurements at low and medium stages are made by
wading; at high stages measurements may be made from the county
bridge.

The. relation between gage height and discharge 1s not affected
by ice.

As the station has not yet been rated, estimates of dally a.nd
monthly discharge can not be made.

Discharge measuréments of South Fork of Big Butte Creek at Butte Falls, Oreg., tn 1910.

Date Hydrographer, Width.| 2708 of hgiz%i. ch’ir‘“;e_

Feet. Sq. ft Feet. | Secft.
Sept. 20 | B. F, Heintzleman. . ceeeserreceeunniiinaniiiececnainnennes 51 1.41 123
Nov. 24 [..... 4 T S 49 76 9 1.88 344

Gage height, in feet, of South Fork of Big Butte Creck at Buile .Falls, Oreg., for 1910,

{Amos Boughton, observer.]

Day. Sept. [ Oct. | Nov. Dec. Day. Sept. | Oct. | Nov.
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SOUTH FORK OF LITTLE BUTTE CREEK NEAR LAKE CREEK, OREG.

This station, which is located in sec. 11, T. 37 S., R. 2 E., at the
county bridge, about 8 miles above Lake Creek, Oreg., and the junc-
tion of North and South forks, was established September 22, 1910.

The whole drainage area of the stream above this station is in the
Crater Lake National Forest.
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The gage is a board spiked to the pier of the bridge on the right
side of the stream.

Discharge measurements are made by wading in the wcmlty of the
gage at low and medium stages; at high stages measurements may be
made from the county bridge.

The relation between gage height and discharge is not affected by
ice.

As the station has not yet been raf,ed the daily and monthly dis-
charge can not be determined.

Discharge measurements of South Fork of Little Buite Creek near Lake Creek, Oreg., in 1910,

Date. Hydrographer. Width. | gte8of hgiaglgft. clgrlzs.

Feet. Sg. ft. Feet, | Sec.-ft.
Sept. 22 | B. F. Heintzleman. . .ccccecueacarcacacsacccascssssscnannes 36 25.1 0.87 17.1
Nov. 26 |..... 15 G 48 35 118 46.5

Daily gage height, in feet, of South Fork of Little Butte Creek near Lake Creck, Oreg., for
1910.

’ [W. T. Kinney, observer.}

Day. Nov. Dec. Day.. Nov.
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Note.—No ice at this station.
LITTLE BUTTE CREEK NEAR EAGLE POINT, OREG.

Little Butte Creek is formed near Lake Creek in Jackson County,
by the union of its North and South forks, and flows westward to its
junction with Rogue River about 3 miles east of Table Rock.

The creek is used to a large extent for 1rr1gat10n and it also furnishes
a water supply for the city of Medford. It is practically the only
reliable source of water for complete irrigation of the upper Rogue
River valley. This valley is drained directly by Bear Creek and
comprises about 60,000 acres of agricultural land, nearly all of which
is susceptlble of intensive agrlculture

The gaging station, which is located at Tronson & Guthrie’s fruit
ranch, 1 mile above Eagle Point, about 2 miles above the mouth of
Antelope Creek, and above the head of a ditch which diverts water
for milling at Eagle Point, was established July 13, 1907.
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A number of small ditches divert water from the stream above the
station, so that the discharge determined does not wholly represent
the natural run-off from the drainage area.

The gage is a vertical staff spiked to an ash tree on left bank 40
feet below the bridge. Its datum has not been changed during the
maintenance of the station.

The relation between gage heights and discharge is not affected by
ice.

A fair discharge rating curve has been constructed and the record
may be considered good.

1)

Discharge measurements of Little Butte Creck near Eagle Point, Oreg., in 1910.

Width Areaof | Gage | Dis.

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

. Feet. | Sec.-ft.
Aug. 20 0.77 41,1
e 2 | &
Dot. 13 2.25 | 387

Daily gage height, in feet, of Little Butte Creck near Eagle Point, Oreg., for 1910,

[H. P. Tronson, observer.)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nev. | Dee.
1.75| 315 3.15| 2.15| 1.75| 1.2 | 0.9 | 0.8 | 0.75]| 1.3 | 1.2 | 2.4
1.6 3.1 3.3 2.0 1.7 1.15 .9 8 751 L3 1.2 2.0
1.55 ) 2.95| 4.06| 2.0 1.7 1.15 .9 75 .75 ] L3 1.2 6.3
1.5 2.85| 3.9 1.9 1.65 1.15 .8 75 L7651 1.3 1.2 4.0
1.5 | 2.8 3.8 | L9 | 1.6 | 1.1 .8 75| .751 1.3 | L2 | 3.3
1.5 2,65 3.75| 1.9 1.6 1.1 .8 .75 .75 L3 1.2 3.1
1.45| 2.551 8.7 1.85| 1.6 1.1 .8 .75 751 L3 1.55 | 3.7
1.45{ 2.35| 3.7 | 1.85| 1.5 | L1 .8 75 75 1.3 | 1351 3.5
1.4 2.3 3.6 1.8 1.5 1.0 .8 75 751 L3 1.25| 2.8
14 } 23 | 35 | 1.8 | 1.8 | Lo .8 75 75 L3 | 1,257 3.0
1.4 2.6 3.36| 1.8 1.75 | L0 .8 75 L7511 1,35 1.25] 2.3
1.4 2,35 3.25| 1.8 1.7 1.0 .8 75 75 1.4 1251 2.2
1.5 2.2 3.2 1.8 1.65| 1.0 .8 75 L7510 1351 1.25) 1.9
1.5 2.4 3.1 1.7 1.6 Lo .8 75 .75 1.3 1251 1,9
1.45| 2.3 | 81 | 1.7 | 1.55| 10 .8 75 .75 | L3 | L25| 18
1.45| 2.2 3.0 1.7 1.55¢1 1.0 .8 .75 761 L3 1.26 | 1.9
1.4 | 2.35| 3.0 | 1.6 1.5 | 1D .8 .75 75| 1.3 | 1.55| 2.0
1.4 | 8325| 29 | 1.6 [ 1.5 | L0 .8 .75 .8 | 1.25| 1.35| 2.0
1.4 1 29 | 2.8 1.6 | 1.4 | 10 .8 761 1.0 | 125 1.25| 1.9
1.35) 25 | 28 | 1.5 | 1.4 | 10O 951 .75 12 | L2 | 12| 1.85
1.35| 2.4 4.1 1.6 1.4 1.0 .9 .75 L2 1.2 1.3 1.7
1.3 | 23 | 4.25| 1.5 1.35| 0.95 .9 750 1.2 | 1.2 | 1.4 | 1.5
1.3 2.3 3.66| 1.45| 1.35 .95 .8 5 1.2 1.2, 3.4 1.5
1.3.; 3.2 | 3.25( 1.45| 1.3 .9 .8 750 1.2 1 L2 | 29 | 1.9
2.1 2.6 2,95 1.45| 1.3 .9 .8 75 L25| 1.2 2.5 1.5
20 | 3.2 | 29 { 1.4 | L3 .9 .8 510 13 | L2 | 25 | L7
3.45| 3.6 2,651 1.4 1.25 .9 .8 .75 1.3 1.2 4.6 15
3.15| 4.05| 245 1.4 1.25 .9 .8 75 L3 1.2 8.3 15
3.0 2,35 1.45| 1.2 .9 .8 .75 L3 1.2 4.7 1.5
2.9 2.3 | 1.8 | 1.2 .9 .8 750 13 | L2 | 335 1.45
3.1 2.2 |eee....] L2 ... | .8 WI5 |eaeenns L2 J.......] 1.4

Note.—No ice at this station,
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Daily discharge, v second-feet, of Little Butte Creek near Eagle Point, Orey., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. ’Aug. Sept. | Oct. | Nov. | Dec.
) S 236 825 825 370 236 93 52 43 40 112 93 473
2. .| 19 800 900 316 220 85 52 43 40 112 93 316
3. J o176| 72611,3%0 | 36| 220 85 52 40 0] 112 93 | 2,840
4. . 162 680 | 1,240 283 205 85 43 40 40 112 93 | 1,300
Beeueencronnnnnn 162 656 | 1,180 283 190 7 43 40 40 112 93 900
B.eicraroanana{ 162 587 | 1,150 283 190 77 43 40 40 112 93 800
541 | 1,120 267 190 77 43 40 40 112 176 | 1,120
450 | 1,120 267 162 77 43 40 40 112 124 | 1,000
428 | 1,060 251 162 63 43 40 40 112 102 656
428 | 1,000 251 251 63 43 40 40 112 102 750
518 925 251 236 63 43 40 40 124 102 428
450 875 251 63 43 40 40 136 102 388
388 850 251 63 43 40 40 124 102 283
473 800 220 190 a3 43 40 40 112 102 283
428 800 220 176 63 43 40 40 112 102 251
750 220 176 63 43 40 40 112 102 283
450 750 205 162 63 43 40 40 112 176 316
162 63 43 40 43 102 124 316
136 63 43 40 63 102 102 283
136 63 58 40 93 93 102 267
136 63 52 40 93 112 220
124 58 52 40| 93 93 136 162
124 58 43 40 93 93 950 162
112 52 43 40 93 703 283
112 52 43 40 102 93 518 162
112 52 43 40 112 518
102 52 43 40 112 93 | 1,560 162
102 52 43 40 112 93 | 4,410 162
93 52 43 40 112 93 | 1,730 162
93 52 43 40 112 93 925 149
93 |-en..- 43 40 |....... 93 foeennnn 136

NorE.~Daily discharge determined from a rating curve well defined below 400 second-feet and fairly well
defined between 400 and 1,000 second-feet.

Monthly discharge of Little Butte Creck near Eagle Point, Oreg., for 1910.

{Drainage area, 269 square miles.}

Discharge in second-feet. Run-off.
5 Accu-
Month. Per Depth in
s inches on | Totalin |73¢Y-
Maximum.| Minimum. | Mean. sg‘q&r-e drainage | acro-feet.
975 112 267 «.993 1.14 16,400 | A,
1,330 388 618 2.30 2.40 34,300 { B.
1,450 388 880 3.27 3.77 54,100 | B.
370 136 221 .822 .92 13,200 .
251 93 162 .602 .69 9,960 | A.
93 52 65.2 242 27 3,880 | A.
58 43 4.9 . 167 .19 2,760 | A,
43 40 40.2 .149 A7 2,470 | A.
112 40 63.8 237 .26 3,800 | A,
136 93 106 .39 45 6,520 | A.
. 4,410 93 461 171 1.9 27,400 | B.
December. . ....coouaeunnnn- 2,840 136 491 1.83 2.11 30,200 | B.
The yearleeenenveeeenas 4,410 40 283 1.06 14,28 205, 000

BEAR CREEK AT TALENT, OREG.

Bear Creek, formerly known as Stewart Creek, rises in the south-
eastern part of Jackson County and flows northwestward to its
junction with Rogue River near Tolo. Its basin comprises 380
square miles.
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The gaging station, which is located in sec. 23, T.38 8., R.1W,,
at the county highway bridge at Talent, Oreg., 500 feet above the
head of a power and irrigation canal, which diverts water from the
left bank, about half a mile below the mouth of Wagner Creek and
1} miles above the mouth of Anderson Creek, was established July
11, 1907.

The vertical staff gage is attached to the bridge from which dis-
charge measurements are made.

Any increase in the area to be irrigated from this stream will require
the construction of storage reservoirs.

The conditions do not favor accurate determination of discharge.
The channel shifts, measurements have been made rather infre-
quently, and the results obtained can be considered only fair for high
and medium stages. Low-water estimates are only approximate.

Discharge measurements of Bear Creek at Talent, Oreg., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| sestion. heig%t. charge,

. Feet. | Sq.ft. Feet. | Sec.-ft.
Aug. 19 | Heintzleman and EDert . .ceerveeeceenencnnoconasocarensn]ovacoesalaceinoaaan 3.32| @0.5
Nov. 30 | B. F. Heintzleman .. c..ccumeeiemiirinniccaccccccacnnnnns 49 93 4.8 260

e Estimated.

Daily gage height, in feet, of Bear Creek at Talent, Oreg., for 1910.

[Clarence Jeffery, ol server.]

Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
4.0 4.556| 5.25| 45 4.2 3.7 3.6 3.4 3.3 3.55 | 3.65| 4.8
3.950 4.5 515 4.5 42 3.7 3.6 3.4 3.3 3.55 | 3.656) 4.7
3.9 4.4 5.1 4.45| 4.3 3.7 3.6 3.35} 3.3 3.5 3.6 5.45
4.5 4.35 | 5.0 4.4 4.3 3.7 8.6 3.35 | 3.3 3.5 3.65 | 5.3
4.5 4,25 | 4.95| 4.4 4.3 3.7 3.6 3.3 3.3 3.5 3.65| 4.7
4.0 4.25 | 4.9 4.4 4.3 3.7 3.55 | 3.3 3.3 3.5 3.65 | 4.6
4.0 4.25 | 4.8 4.4 4.3 3.7 3.56 | 3.3 3.3 3.5 3.6 4.5
4.0 4.2 4.7 4.4 4.26 | 3.7 3.55 | 3.3 3.3 3.5 3.8 4.5
4.0 4.2 4.7 4.4 4.3 3.65| 3.55| 3.25| 3.3 3.5 3.8 4.9
4.0 4.2 4.7 4.35| 4.3 3.6 3.55| 2.26| 3.3 3.5 3.8 4.9
4.0 4.2 4.7 4.3 4.2 3.6 3.551 3.251 3.3 3.65| 3.85| 4.9
3.95] 4.2 4.7 4.3 4.2 3.65 3.66 | 3.26| 3.4 3.6 3.8 | 4.6
3.95 | 4.2 4.7 4.3 4.2 3.65| 3.5 3.2 3.45| 3.6 3.85 | 4.6
3.95 | 4.25| 4.7 4.3 4.1 3.65| 3.5 3.3 3.45 | 3.6 3.85 | 4.55
4.0 4.2 4.65 | 4.3 4.05| 3.656| 3.45| 3.3 3.4 3.6 3.85 | 4.5
4.0 4151 4.6 4.3 4.05| 3.75| 3.4 3.3 3.4 3.65| 3.85 | 4.5
4.0 4.25| 4.6 4.25| 4.0 3.7 3.4 3.8 3.4 3.65 | 3.85| 4.6
4.0 4.45 | 4.656 | 4.2 3.95 3.7 3.4 3.3 3.5 3.65 | 3.9 4.5
4.0 4.5 4.65 | 4.2 3.95 | 3.7 3.4 3.3 3.5 3.65 | 3.8 4.5
4.0 4.5 4.65 | 4.3 3.95 1 3.7 3.4 3.3 3.5 3.65 | 3.8 4.4
4.2 4.4 4.65 | 4.25| 395 | 3.7 3.4 3.3 3.5 3.66| 3.85| 4.4
4.6 435 4.7 4251 395 3.75| 3.4 3.3 3.5 3.651 3.9 4.4
5.0 4.35 | 4.7 4.2 3.9 3.7 3.4 3.3 3.5 3.65 | 4.75 | 4.35
5.0 6.0 4.7 4.2 3.95| 3.7 3.4 3.3 3.5 3.65 | 4.7 4.45
5.0 5.35 | 4.7 4.15 | 4.0 3.7 3.4 3.3 3.45| 3.65| 4.3 4.46
4.6 4.95 | 4.7 415 | 4.0 3.65 | 3.4 3.351 3.45| 3.65| 4.2 4.3
4.35| 50 4.6 4.1 4.0 3.6 3.4 3.35| 3.46] 3.65| 4.25| 4.35
4.7 5051 4.6 4.15) 4.0 3.6 3.4 3.35| 3.45| 3.65| 5.0 4.3
4,5 4.6 4.2 3.9 3.6 3.4 3.3 3.45| 3.65| 47 4.3
4.6 455 | 4.3 3.85 | 3.6 3.4 3.3 3.45( 3.85| 48 4.3
4.6 45 |icee... 3.8 loeeeean 3.4 3.3 |ecacnen 3.65 |...ue .l 4.3

Nore.—No ice at this station,
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Daily discharge, in second-feet, of Bear Creek at Talent, Oreg., for 1909-10.

Day. Jan. | Feb. | Mar. | Apr, | May, | June. | July. | Aug, | Sept. | Oct. | Nov. | Dee.
232 194 137 126 25 3 3 5 48 182
219 159 159 115 25 3 3 5 32 137
232 194 170 1151 25 3 3 5 25 126
159 148 115 25 3 2 5 15 115
246 159 137 126 | 32 3 1 5 15 115
273 159 115 115 40 3 1 5 15 126
273 148 115 105 | 40 3 1 5 15 115
137 126 105 | 40 3 1 5 15 287
259 159 137 105 | 32 3 1 5 15 436
232 159 126 9% | 25 3 5 15 - 316
206 159 115 25 3 3 5 12 182
182 148 115 751 2 3 2 5 12 206
170 148 115 B 20 3 2 5 15 232
159 148 105 7% 20 3 2 5 20 194
159 | 48| 126 75| 15| 3 2 5 15| 159
159 148 115 951 156 3 1 5 15 159
182 159 105 95| 15 2 1 5 15 137
182 159 105 85| 12 2 1 6 32 115
182 159 105 75 8 2 1 8 48 115
182 159 95 75 8 1 1 8 34 115
159 159 95 75 8 1 1 344 106
22 182 148 95 75 6 1 1 8 344
23 159 137 85 66 5 1 1 8 533 75
24 159 137, 85 57 5 4 0.5 [} 344 75
25 182 126 75 48 5 1 4 6 182 75
26, 159 159 75 40 5 1 (] 6 75
27 159 137 105 32 5 1 5 6 159 7%
28 159 137 159 40 4 1 4 6 182 75
29 182 137 137 32 3 0.5 4 5 248 75
30, 182 126 115 32 3 1 5 5 246 115
31 182 |....... 137 |.ecva.f 3 2 feeeoo 8 ... 182
1910.0
1 75 194 390 182 115 25 13 2 0 9.5 19 259
2 66 182 359 182 115 25| 13 2 0 9.5 19 232
3 57 159 344 170 137 25| 13 1 0 6 13 452
4 182 148 315 159 137 25| 13 1 0 6 19 405
5 182 126 301 159 137 2| 13 0 0 6 19 232
6 75 126 287 159 137 25 9.5 0 0 6 19 206
7 75 126 259 159 137 25 9.5 (] ] 6 13 182
8 75 115 232 159 126 25 9.5 0 0 1] 40 182
9 75 115 232 159 137 19 9.5 0 0 6 40 287
10 75 115 232 148 137 13 9.5 0 0 6 40 287
75 115 232 137 115 13 9.5 0 0 19 43 287
66 115 232 137 115 19 9.6 0 2 13 48 206
66 115 232 137 115 19 8 0 4 13 48 206
66 126 232 137 95 19 6 0 4 13 48 194
75 115 219 137 85 19 4 0 2 13 48 182
75 105 206 137 85 32 2 0 2 19 48 182
75 126 206 126 75 25 2 0 2 19 48 206
75 170 219 115 66 25 2 0 6 19 57 182
75 182 219 115 66 25 2 0 [ 19 40 182
75 182 219 137 66 25 2 0 6 19 40 159
115 159 219 126 66 25 2 0 6 19 48 159
206 148 232 126 66 32 2 0 6 19 57 159
315 148 232 115 57 25 2 0 6 19 246 148
315 634 232 115 66 25 2 0 6 19 232 170
315 420 232 105 75 25 2 0 4 19 137 170
301 232 105 75 19 2 1 4 19 115 137
148 315 || 206 95 75 13 2 1 4 19 126 143
232 330 206 1056 75 13 2 1 4 19 315 137
182 |.......] 206 115 57 13 2 0 4 19 232 137
206 |...... .| 194 137 48 13 2 [ 4 19 259 137
Bleceenacnencannd| 206 |..... .. 182 |....... 40 [....... 2 0 Jevemess| 19 leceeaeo 137

a Daily discharge determined from a curve poorly defined below about 10 second-feet and only fairly
defined above that point.

Gage heights May 23 to 24 and June 11 and 18, 1909, as published in Water—Supg)ly Paper 272, should be
4,05 ins of 4.5 feet. Suitable correction for this error has been made in the above table,

b Daily discharge determined from a curve that is fairly well defined.
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Monthly discharge of Bear Creek at Talent, Oreg., for 1909-10.

[Drainage area, 212 équare miles.)

Discharge in second-feet. Run-off,
Month. Per 'Degthm Total in l}ggg-
. . inches om o "
Maximum. | Minimum. | Mean. sgﬁltre drainage | acre-feet,
" area.
1,380 38 384 1.81 2.09 23,600 | C.
95 312 1.47 1.53 17,300 | C.
273 159 197 .929 1.07 12,100 C.
194 126 152 17 .80 9,040 C.
170 75 17 552 .64 7,190 C.
126 32 81.0 .382 A3 4,820 C.
40 3 16.9 .080 .09 1,040 C.
4 .5 2.24 L011 .01 138 D.
6 .5 2.22 .010 .01 132 D.
48 5 7.1 . .04 437 D.
533 15 117 . 562 .62 6,960 C.
436 75 148 698 .80 9,100 C.
1,380 5 127 .599 8.13 91, 900
315 57 132 .623 .72 8,120 C.
105 186 .877 .91 10, 300 C.
390 182 243 1.15 1.33 14, B.
182 95 136 .642 .72 8,090 B.
137 40 93.5 .441 .51 5,750 B.
32 13 21.9 .103 11 1,300 C.
13 2 5.79 .027 .03 6 D.
2 0 .29 . 0014 .002 17.8 | C.
6 0 2.53 .012 .01 151 C.
19 6 4.3 .068 .08 879 B.
315 13 ' 82.7 .390 .44 4,920 B.
452 137 205 . 967 1.11 12, 600
634 0 3.3 .440 5.97 67,400

APPLEGATE CREEK AT MURPHY, OREG.

Applegate Creek rises in the Siskiyou Mountains in the north-
western part of Siskiyou County, Cal.,, flows northeastward into
Jackson County, Oreg., for about 20 miles, then turns to the north-
west and unites with Rogue River about 8 miles west of Grants Pass,
in Josephine County. Its drainage area comprises 606 square miles.

The gaging station, which is located in sec. 19, T. 37 S.,, R. 5 W., at
a county highway bridge at Murphy, Oreg., 8 miles above the mouth
of the creek, and 7 miles from Grants Pass, was established July 22,
1907.

The vertical staff gage is on the right bank. Its datum hasnot been
changed since the station was established.

Discharge measurements are made from the bridge 250 feet above
the gage.

Small ditches are numerous in the vicinity of the station, but most
of them serve only a single farm. It has been observed that since
early irrigation has been practiced the summer flow of the stream at
this point is more uniformly maintained than before.
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The height of the water at the gage is affected in an irregular manner
by & brush dam about 600 feet below the gage. The dam is washed
away, either wholly or in part, at every rise in the creek, even during
irrigating seasons. The conditions were so unsatisfactory that the
station was abandoned September 30, 1910.

Discharge measurements of Applegate Creek at Murphy, Oreg., in 1910,

Date. Hydrographer. Width., sité:;)gf h?ig A C&Zq_
Feet. Sq. ft. Feet. | Sec.-ft.
Aug. 26a] F,C.Ebert.......ccciieinanicericacrasansscacassnnaccenan 43.5 67.4 4.5 20.8
Sept. 24 | B. F. Heintzleman..ce.eenuocoiiiriiiiiiiineeiiananaana.. 148 446 5.1 31.4
& Made by wading.

Daily gage height, in feet, of Applegate Creek at Murphy, Oreg., for 1910.

[J. W. Gilmore, observer.]

Day. Jan. Feb. | Mar. Apr. May. | June. | July. Aug Sept.
6.0 6.1 6.65 5.5 5.5 5.05 4.8 4.7 4.6
5.9 6.0 6.7 5.5 5.5 5.0 4.85 4.65 4.6
5.8 6.0 6.6 5.5 5.5 5.0 4.9 4.6 4.6
5.7 6.0 6.4 5.5 5.5 4.95 4.9 4.6 4.6
5.6 5.9 6.3 5.5 5.5 4.9 4.85 4.6 4.6
5.55 5.85 6.2 5.55 5.5 4.9 4.85 4,55 4.6
5.55 5.8 6.1 5.5 5.55 4.9 4.85 4.6 4.6
5.5 5.75 6.06 5.5 5.56 4.85 4.85 4.6 4.6
5.5 5.7 6.0 5.5 5.6 4.85 4.9 4.6 4.6
5.45 5.65 6.0 5.5 5.7 4.85 4.9 4.6 4.6
5.4 5.6 5.95 5.5 5.6 4.85 4.9 4.6 4.6
5.4 5.6 5.95 5.5 5.5 4.85 4.7 4.6 4.6
5.4 5.6 5.96 5.5 5.5 4. 85 4.7 4.55 4.8
5.4 5.6 6.0 5.5 5.5 4.8 4.7 4.55. 4.8
5.45| 5.6 6.1 5.5 5.5 4.8 4.7 4.56 4.9
5.4 5.55 6.05 5.5 5.45 4.8 4.7 4.56 4.95
5.4 | 5.55 6.0 5.58 5.4 4.8 4.7 4.55 5.0
5.4 5.56 6.0 5.6 5.35 4.8 4.7 4.55 5.0
5.4 5.85 6.0 5.7 5.3 4.8 4.7 4.5 5.0
5.4 5.8 6.0 5.65 5.25 4.8 4.7 4.5 5.0
5.45 5.75 6.0 5.6 5.2 4.8 4,65 4.5 5.0
6.0 5.7 6.0 5.6 5.2 4.8 4.65 4.5 5.0
6.0 5.65 5.9 5.6 5.2 4.8 4.7 4.45 5.05
6. 65 6.9 5.8 5.6 5.2 4.8 4.7 4.4 5.1
6.3 7.5 575| 5.6 5.2 4.8 4.7 4.4 5.1
6.15 6.7 5.75 5.6 5.2 4.8 4.7 4.4 5.1
6.05 6.7 5.7 5.6 5.2 4.8 4.7 4.4 5.05
6.1 6.65 5.65 5.5 5.2 4.8 4.7 4.45 5.0
6.1 |. | 5.8 5.5 5.2 4.8 4.7 4.5 5.0
6.15 |. 6.55 5.5 5.2 4.8 4.7 4.55 5.0
6.2 |. 5.8 |eeeai... 515 ........ 4.7 4.6 |........

Nore.—No ice at this station. Gage heights are subject to error on account of backwater from the irriga-
tion dam below the gage.
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UMPQUA RIVER BASIN,
GENERAL FEATURES.

Umpqua River is formed by the junction of its North and South
forks near the city of Roseburg, in Douglas County, Oreg. The
North Fork rises in Diamond Lake on the summit of the Cascade
Mountains at an elevation of 5,300 feet and flows westward. The
South Fork is also formed by two forks—the northern rising in Old
Bailey Mountain, about 4 miles south of Diamond Lake, and the
southern on the northern slope of Abbot Butte—and flows westward
and northward. From the junction of its principal forks, Umpqua
River takes a tortuous but in general northerly course to Elkton,
beyond which its course is more nearly west until it discharges into
the Pacific Ocean at Winchester Bay, in the northwestern part of
Douglas County. Its drainage area at Scottsburg, just above tide-
water comprises about 4,000 square miles. The North Umpqua drains
1,080 and the South Umpqua 1,990 square miles.

The important tributaries of the Umpqua are Smiths River, which
drains the low mountainous area near the coast; Elk Creek, draining
the divide between the Umpqua and Willamette basins; Cow Creek,
which drains the divide between Rogue River and the Umpqua
basin; and the North and South forks.

The country is rough and mountainous, and the streams flow in-
comparative narrow valleys bordered by narrow strefches of agri-
cultural land. The general elevation of the headwaters is 6,000 feet,
with a few snow—capped peaks 8,000 to 10,000 feet high. As the
elevation at Roseburg is 485 feet above sea level, it is evident that
the North Fork falls nearly 4,800 feet in the 75 miles from Diamond
Lake to Roseburg by the river channel. The lower portion of the
Umpqua has comparatively little fall, as is evidenced by the very
winding character of the stream.

The region is one of the most densely forested in the United States,
and probably 80 per cent of the drainage area can be classed as
heavily forested. About one-fourth of the forest area is included in
the National forests ; the rest is owned by corporations and individuals.

The mean annual rainfall at Roseburg is 30 inches; at Drain, near
the divide between the Willamette and Umpqua basins, it is 48 inches.
The mouth of the stream probably receives as much as 60 inches per
annum; at the headwaters the precipitation is 100 inches or more.

_Except on the headwaters, all the precipitation is in the form of rain
during the nine months of the year from September to May.
" Little or no irrigation has been practiced in the Umpqua Valley,
although a few small ditches take water from the smaller creeks
tributary to the North and South Forks. The agricultural products
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consist of grain and fruits. For the production of apples, prunes,
and similar fruits the climate and soil are especially well adapted.

Although opportunities for water-power development in this area
are almpst phenomenal, there are no plants of importance.

SOUTH FORK OF UMPQUA RIVER AT TILLER, OREG.

This station, which is located in sec. 33, T. 30 S., R. 2 W., 300 feet
below the county bridge, one-fourth mile above Tiller, Oreg., about
28 miles east of Riddles, and just above the mouth of Elk Creek, was
established November 9, 1910.

The gage is a 10-foot board spiked to an alder tree on the left bank.

Discharge measurements may be made by wading during low water
and from the county bridge during high water.

The relation between gage heights and discharge is not affected by
ice.

The following discharge measurement was made by B. F. Heintzle-
man:

Noyember 10: Width, 122 feet; area, 157 square feet; gage height, 2.01 feet; dis-
charge, 218 second-feet.

Daily gage height, in feet, of South Fork of Umpgqua River at Tiller, Oreg., for 1910.
[H. W. Archambeau, observer.]

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dee.
2.9 4.5 2.95 3.25
2.4 4.1 3.65 3.1
2.1 3.85 6.3 3.05
1.9 3.55 4.4 3.3
1.7 3.35 3.6 3.2
1.6 3.35 3.1 3.05
L5 4.05 3.0 3.1
1.9 3.85 12.95 3.0
2.6 3.6 9.4 2.95
2.8 3.45 6.15 g g&

NorE.—No ice at this station.
SOUTH FORK OF TMPQUA RIVER NEAR BROCKWAY, OREG.

This station which is located in sec. 15, T. 28 S., R. 6 W., just
below Winston’s highway bridge, 6 miles south of Roseburg, and 3
miles east of Brockway, Oreg., 3 miles below the mouth of Looking-
glass Creek, 10 miles below the mouth of Myrtle Creek, and 7 miles
above the confluence of the North and South forks of Umpqua River,
was established December 6, 1905,

The gage is a chain which was installed on the highway bridge
November 19, 1910, replacing the stafl gages formerly used. The
staff gages were in two sections—an inclined low-water section on the
right bank; and a vertical high-water section, which was originally
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located at the cable section about 300 feet below the highway bridge
and was removed to the bridge January 14, 1907. The datum of the
staff gages has remained unchanged. The datum of the chain gage
is 1.0 foot lower than that of the staff gage. Gage heights from
November 20 to December 31, 1910, have been reduced to the datum
of the staff gage.

Discharge measurements were originally made from a cable about
300 feet below the bridge but this cable was destroyed by flood, Janu-
ary 4, 1907, and since that date measurements have been made from
the highway bridge.

Discharge measurements of South Fork of Umpgua River near Brockway, Oreg., tn 1910.

Area of Dis-

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

Feet, Sq. ft. Feet. | Sec.-ft.
Aug. 30 | F. C. Ebert.............. evecosnss cemrscccsenss ieeecanans 130 178 | —0.40 82.2
Nov. 11 | B. F. Heintzleman. ... .cueeeeeeenuienieeiiaiiiaoanaennnnes 235 654 1.74 798

Daily gage height, in feet, of South Fork of Umpqua River near Brockway, Oreg., for 1910.
[Geo. W. Brosi, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Des.
3.95| 5.9 |10.8 3.1 2.35 | LO5 ] 0.65 feeeeisfoecionac]ioncann 0.05| 6.3
4.25| 5.8 9.2 3.05| 225 LO5| .6 [cecueiificeceacfeencann .05 5.1
4.15 ) 5.7 7.6 3.051 2.15}1 1.0 d .05 8.08
3.95| 6.5 6.8 3.06| 2.15{ 1.0 .65 .1 |10.0
3.8 4.7 6.2 3.0 2.15 .95 .65 .1 7.5
3.656} 4.35| 5.55| 3.0 2.15 .95 .68 .15 6.0
3.75 ) 415) 505} 3.0 2.1 .9 .6 .26 &.1-
3.9 3.9 4.7 2.95| 2.0 7 .55 .65 3.7
3.75 | 3.75| 4.4 2.95| 19 .75 .5 1.6 6.1
3.35, 3.9 4.2 295 2.35 .85 .4 2.0-{ 55
3.25] 4.0 4.1 3.05| 2.8 .85 .4 4 1.55| 4.9
3.2 4.0 4.06 | 3.2 2.4 .85 .35 .5 1.65| 4.5
3.2 3.95| 4.1 3.06 | 2.2 .85 .3 .65 1.7 4.1
3.156| 4.0 4.1 2.9 2.1 .85 .8 .65 1.85| 3.8
3.15| 4.25| 4.05( 2.7 2.0 .9 .3 -6 1.65| 3.5
3.1 4151 4.0 2.6 1.85 .95 PR 2 PO .55 1.6 3.6
3.1 4,15| 3.8 2.5 17 .95 1 T PO A, .5 1.6 4.1
3.15| 4.2 3.65| 2.5 1.6 .95 B J PR O .45 1.85| 4.0
3.5 7.4 3.5 2.5 1.5 .9 [ 1 1 SR S, .4 2.2 3.7
3.55| 7.1 3.7 2.8 1.45 .85 I U2 SRR PN .35 L8 3.5
3.7 6.4 3.75| 2.65| 1.4 .85 .2 1.6 3.3
4.9 555 3.7 | 2.5 1.35 .8 A5 2.2 3.1
6.05 | 5.1 5.4 2.4 1.25 .8 15 2.9 2.95
6.9 5f)5 52 2.3 1.25 .8 .1 5.25| 2.9
6.45 | 9/2 4.9 2.3 1.2 .8 .1 4.0 3.15
6.45 | 8.1 4,65 2.3 1.2 .75 .1 3.2 3.1
6.3 7.05 | 4.0 2,25 1.15 N .1 2.65 | 3.05
6.2 8.45| 3.65| 2.15| 1.15 .7 .05 2.5 3.15
6.7 |.......] 3.4 2.1 1.15 7 05| 15.2| 3.2
6.2 |..... 3.3 2.05 | 1.1 .65 |... 051 8.8 3.25
6.0 |..... 3.15 |....... L1 |....... = W06 ... ..., 3.9

.

NoTE.—No ice at this station. Gage heights Nov. 20 to Dec. 31 read on-chain gage on Winston brid,
about 300 feet u am from staff gage. Gage heights for this perjod hawe been reduced to the datum
the staff gage. Gage heights July 30 to Oet. 2 are below the zero of the gage, but were erroneously record
by the observer, and hence are not published,

2B
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Daily discharge, tn second-feet, of South Fork of Umpgqua River near Brockway, Oreg., for

1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | Juxe. | July. | Aug. | Sept. | Oct. | Nov. { Dec
336 141 82 150 160 | 7,470
318 141 82 150 160 { 4,860
301 141 90 170 160 {12, 700
284 | 132 9 [ 335 170 {18,800
284 132 90 336 170 {11,100
267 132 98 336 182 | 6,940
a7| 13| e8| 318| 207 4860

267 123 98 301 336 | 2,
267 123 98 284 715 | 7,210

250 | 123] 106| 250 | 9405,
114 106 250 692 | 4,460
235 114 108 284 740 | 3,710

220 114 106 336 765 | 3,
220 114 114 336 740 | 2,610

220 108 114 318 746 | 2,220

182 o8 194] 715 2,800
o| e8| 12| 182|1,070 | 1,80
10| 98| 132| 182|1,610 | 1,660
90| 9| 132| 1705170 | 1,610
60| 90| 141 170 | 2,900 | 1,850
60| 90| 141| 170 1,90 { 1,80
160] 90| 141 170 | 1,400 | 1,750
00| w| T1a1| 1601280 | 1,850
0] 82| 15| 160 35,100 | 1,900
150 82| 150| 160 {15,000 | 1,950
10| s2| ... 160 |....... 2,750

Norte.—Daily discharge determined from a rating curve well defined between 80 and 15,000 second-feet.
Dischafrge fo; te period July 30 to Oect. 2 interpolated from discharge measurement made Aug. 30 at a
stage of —.4 foo

Monthly discharge of South Fork of Umpgqua River near Brockway, Oreg., for 1910,
[Drainage area, 1,800 square miles.]

Discharge in second-feet. Run-off, .
; Acet1-
Month. Depth in
Per h racy.
: . incheson | Total in
Maximum, | Minimum. | Mean, slcllltill%re drainage | screfeet,
. area.

9,340 1,800 4,010 2.23 2.57 247,000 | A,
16,200 2,540 5,890 3.27 3.40 327,000 | A,
21,300 1,850 4,840 2.69 3.10 298,000 | A.

1,800 972 1,450 . 806 .90 86,300 | A,

1,360 504 829 .461 .53 51,000 | A.

484 336 412 .229 26 24,500 | A.

336 150 218 .121 14 13,400 | A,

141 82 109 .061 07 6,700 | C.

150 82 115 .064 07 6,840 | C.

336 150 .132 15 14,600 { A,
36,100 1 2, 600 1.4 1.61 155,000 | B.
18, 800 1,610 4,260 2,37 2.73 262,000 | A,
36, 100 82 2,060 1.14 15.53 | 1,490,000

‘ UMPQUA RIVER NEAR ELKTON, OREG.

This station, which is located in sec. 8, T. 23 S., R. 7 W., at Smiths
Ferry, at the falls in the river 4 miles above Elkton, Oreg., was estab-
- lished October 18, 1905, by J. G. Kelly, of Portland, through whose
cooperation the station is maintained.
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No important tributaries are received by the river in the vicinity
of the station, the nearest being Elk Creek, 3 miles downstream.

The inclined gage is 100 feet above the ferry on the left bank. The
gage datum remained unchanged until September 3, 1910, when a
new gage was installed with a datum 0.52 foot lower than that pre-
viously used. All gage heights observed in 1910 have been reduced
to the datum of the new gage.

The channel is fairly permanent. The banks are high and do not
overflow, although the river is subject to enormous floods.

A fair rating curve has been deduced and the record may be
considered good.

Discharge measurements of Umpgua River near Elkton, Oreg., in 1910.

X Areaof | G Dis-
Date. Hydrographer, Width.| Te8 o heﬁi charge.

Feet. Sq. ft. Feet, | Sec.-ft.
Sept. 2 368 | 1,360 0.27| 1,060
Nov. 14 374| 1,880 | 1.45| 2,740

Daily gage height, in feet, of Umpqua River near Elkton, Oreg., for 1910.
[D. C. Higginbothom, observer.] '
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Day. Jan, | Feb. | Mar. | Apr. | May. [ June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
6.1 7.7 | 15.5 8.451 8.15| 1.0 | 0.7 jeeeeenifueaaons 0.2 0.3 9.5
5.8 7.56 | 14.5 3.25| 3.0 1.0 .8 .15 35| 7.5
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3. 4.25) 5.35] 3.4 3.05 .55 1 4.1
3. 5.151 4,95 3.65| 2.75 .6 75| 5.5
3. 54 | 50 | 3.25| 2.6 N 3] 7.5

5.65 | 5.15| 3.1 2.5 .8 1 0
595| 52 | 3.25| 2.3 .7 25 65
6.25| 4.85] 3.6 | 2.15 .6 1
8.5 4.4 | 3.4 2.25 .6 6
9.25 415 3.15( 2.1 .5 1
8.15| 4. 3. 2.0 .4 5
1.7 | 4. 3. 1.9 .4 0
7.55 1 7. 3. 1.75 .4 35
7.85 | 7. 3. 1.65 3 1
1.0 6. 2. 1.5 .3 65
0 6. 2. 1.4 .35 7
65| 5. 2. 1.25 .4 25
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.| 4 3. 1. .4 65
4. 3. 1. .4 4
3. 1. .3 05
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Daily discharge, tn second-feet, of Umpgua River near Elkton, Oreyg., for 1910.
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NORTH PACIFIC COAST. 51
NORTH FORK OF UMPQUA RIVER NEAR HOAGLIN, OREG.

This station, which is located at the Forest Service bridge in the
Umpqua National Forest, about 20 miles above Hoaglin and about
40 miles east of Roseburg, was established November 2, 1910. Gage
Teadings were made by Forest Service employees durmg the time
that the bridge was under construction.

The bridge is high above the water and is located over a deep hole
in the stream where current meter measurements would be impos-
sible. The station was therefore moved early in 1911 to a point near
the Boundary ranger station.

No rating table can be made for these gage readings, as the channel
is probably somewhat shifting, but they have a certain value in
showing the range of stage in this part of the stream.

Daily gage height, in feet, of North Fork of Umpqua River near Hoaglin, Oreg., for 1910,

Day. Nov. Dec. Day. Nov. Dec Day. Nov. | Dec.
) O 2.2 1.3 21021 .. 1.3 1.3
2 iiiaieieaae 0.7 2.1 .9 2020 ciiviiiias 14 1.3
. T, .8 3.1 .8 18 ([ 23ceuecncanannns 1.3 13
L S, .8 3.1 .8 L7 || 24, e 17 1.4
R .8 2.6 .8 L6 (1 25.cceceiuaccan 1.4 1.3
[ .8 2.4 .8 L6126..c..2ec.ee.. 12 L3
Toaeaneenannnan .8 2.0 .9 L5 0 2T eveneiaaan. 3.7 1.3
B 1.8 2.0 .9 I 3.3 1.2
L 1.0 2.4 .9 L4429 ..iiailll 32 ieeeannn
100 .o i 1.0 2.2 1.0 14 ([80.ecuieacnnen. 2.6 [ieeuieas

NORTH FORK OF UMPQUA RIVER AT WINCHESTER, OREG.

The station, which is located at the Southern Pacific Railroad
bridge at Winchester, Oreg., in sec. 25, T. 26 S., R. 6 W., about 6
miles north of Roseburg and 6 miles above the mouth of the stream,
was originally established September 6, 1905, at Dixon’s farmhouse,
10 miles below the mouth of the East Fork of the North Fork, 3
‘miles west of Oak Creek, Oreg., and 9 miles northeast of Roseburg,
Oreg., and was moved to the present site November 10, 1908. As no
important tributaries enter between these points, the records are

arable
e present staff gage is in three sections and is fastened to the

left pier of the railroad bridge, about 600 feet below a power plant.
Several gages have been used during the maintenance of the station,
but all have been referred to the same datum.

Discharge measurements are made from the railroad bridge or, at
high stages, from the highway bridge 1,200 feet farther upstream.

The stream is subject to sudden floods, caused usually by chinook
winds in the spring or fall, by which the snows on the headwaters of
the stream are rapidly melted. :
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The stream has a very heavy grade below the station and Loon

The staff gage is on the south shore of the lake about three-fourths
of a mile above the outlet and near the observer’s house.

Discharge measurements are made by wading at the lower end of
a pool just below the outlet of the lake. No discharge measurements

Lake offers a possible site for storage.

NotE.—No ice at this station.
This stat
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by stage from Drain, Oreg.

were made d



NORTH PACIFIC COAST. 53

On account of the effect of wind the lake heights can not be used
to determine the minimum discharge of the creek during the low-
water season, but they can be used to determine the total run-off
from the basin. .

Gage heights have been furnished by J. G. Kelly, of Portland,
Oreg.

The following discharge measurement was made by B. F. Heintzle-
man: ‘ ‘

November 16: Width, 47 feet; area, 40 square feet; gage height, 5.30 feet; dis-
charge, 98.7 second-feet.

Daily gage height, in feet, of Mill Creck near Ash, Oreg., for 1910.
[John Salander, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept. { Oct. | Nov. | Dec
7.35 80 |10.9 5.1 4.05 | 3.6 2.8 | 2.3 2.1 3.0 |10.4
7.251 7.6 |10.9 5.05 | 4.0 3.65 1 2.8 | 2.3 2.1 3.0 9.0
6.8 | 7.3 9.9 5.0 4.0 3.5 2.85 | 2.3 2.15] 3.0 8.7
6.6 7.1 9.5 5.0 3.9 3.5 2.8 2.3 2.5 2.95 | 10.0
6.4 6.95 | 8.7 4,95 3.9 3.5 2.8 2.3 2.9 2.9 9.7
6.3 6.85| 8.3 4.9 3.9 3.5 2.8 2.25 | 3.1 2.9 8.9
6.45| 6.75| 7.9 4.9 3.85| 3.45| 2.8 2.2 | 31 3.05| 8.2
7.4 6.65| 7.5 4.8 3.8 | 3.4 2.7 2.2 3.1 4.3 7.85
7.8 6.6 7.3 5.6 4.7 3.8 3.4 2.75 | 2.2 3.2 6.4 8.0
7.4 | 6.7 7.1 5.6 4.7 3.8 3.4 2.7 2.2 3.2 6.4 7.9
7.2 6.85 | 6.9 6.0 4.7 3.8 3.35 | 2.7 2151 3.2 7.8 7.7
7.0 7.05 | 6.7 7.3 4.7 3.8 3.3 2.65 1 2.15| 3.2 7.5 7.4
6.8 7.1 6.5 7.25| 4.65| 3.8 3.3 2.65 | 2.1 3.4 6.7 7.1
6.7 8.1 6.4 6.9 4.6 3.8 3.25 1 2.6 2.1 3.6 6.2 6.9
6.7 8.7 6.25 | 6.65| 4.5 3.8 3.2 2.6 2.1 3.7 6.1 6.7
6.7 8.45| 6.1 6.4 4.5 3.8 3.2 2.6 2.1 3.6 5.3 6.6
7.0 8.2 6.0 6.25 | 4.4 3.751 3.15| 2.6 2.1 3.5 5.15| 7.1
7.4 8.3 5.9 6.1 4.4 3.7 3.15| 2.6 2.1 3.6 5.0 7.3
8.6 9.15 | 5.8 6.0 4.35| 3.7 3.1 2.55 | 2.1 3.6 5.05 | 7.1
8.8 9.1 5.8 | 5.8 | 43 3.7 3.1 2.5 2.1 3.5 5.2 6.85
8.4 8.7 5.95| 5.75| 4.3 3.8 3.1 2:5 2.15 | 3.5 5.8 6.7
8.0 8.45 | 5.9 5.656 | 425 | 3.9 3.1 2.5 2.15| 3.4 7.8 6.5 .
8.0 8.6 6.0 5.55 | 4.2 -3.9 3.1 2.451 2.15| 3.35| 8.8 6.4
8.6 9.0 6.05 | 5.45| 4.2 3.8 | 305 2.45| 2.15| 3.3 9.7 6.4
9.0 9.55 | 6.1 5.4 4.2 3.8 3.0 2.4 2.1 3.25| 85 6.5
9.2 9.65{ 6.05{ 5.3 4,15 3.8 3.0 2.4 2.1 3.2 7.5 6.5
9.3 9.6 5.95 | 5.2 4.1 3.7 3.0 2.4 2.1 3.15 7.1 6.6
9.3 |10.25| 5.9 5.1 4.1 3.7 2.95 | 2.4 2.1 3.1 | 10.5 6.6
9.4 571 515} 4.1 3.65 | 2.9 2.4 2.1 3.1 |13.4 6.6
9.0 5.65 | 5.1 4.1 3.6 2.9 2.35 | 2.1 3.05 | 12.0 6.6
8.5 5.5 Jeeoenon 41 Jeooeen. 2.9 2.3 |icceead] 3.0 |e..... 7.1

Notk.--Temporary dam erected across the outlet of the lake in 1909 was partly washed out by high
water in the spring of 1910, but some of it remained and affected gage heights during the summer of 1910.

SILETZ RIVER BASIN.
GENERAL FEATURES.

Siletz River rises in the mountains in the western part of Polk
County, Oreg., at an altitude of about 3,000 feet above sea level,
flows in a general southwesterly direction to Siletz in Lincoln County,
and thence winds tortuously northward and westward until it enters
the Pacific Ocean through Siletz Bay, about 6 miles northwest of
Kernville. Its total length is approximately 50 miles, and its drain-
age area measures 320 square miles.
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The basin as a whole is densely timbered, but some areas of logged-
off lands may be found on the lower reaches of the stream.

The mean annual rainfall at the mouth of the river is 75 or 80
inches; at the headwaters it is undoubtedly as high as 150 inches.
The annual run-off shows about 9 second-feet per square mile of
drainage area. The records thus far show very little variation in
the total run-off of this drainage area.

SILE.TZ RIVER AT SILETZ, OREG.

This gaging station, which is located in sec. 9, T. 10 S., R. 10 W,
about 1 mile above Siletz Ferry at Siletz, Oreg., near the Siletz and
Toledo stage road, 9 miles north of Toledo and 6 miles below the
mouth of Rock Creek, was established November 25, 1905.

The gage is a staff on the right bank and is in two sections; the
lower section is bolted to a 2 by 8 inch timber anchored to an alder
tree on the bank; the upper portion is vertical and is spiked to an
alder tree. The gage datum has not been changed.

The cable from which discharge measurements were made was
washed out in 1909 and has not been replaced.

The stream is subject to sudden and violent floods, and, as the
gaging station is somewhat inaccessible, it has thus far been imprac-
ticable to make high-water measurements. Estimates of daily and
monthly discharge are still withheld from publication in the hope
that more satisfactory records can be obtained for high stages and
that the low-stage records can be improved.

Discharge measurements of Siletz River at Siletz, Orey., in 1910.

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

Feet. 8q. ft. Feet. | Sec-ft.
Aug. 20f L. R. AlleD......uiiineieaarerrescnnocosacsescscancanasses 152 175 0.96 96.8
Oct. 21 | Allen and MeyerS..ccccoueun.ecenacannacnncanaacacnnaaanns 158 384 1.80 747

& Measurement made by wading at the gage. Gage hejght affected somewhat by eel trap just below.

Daily gage height, in feet, of Siletz River at Siletz, Oreg., for 1910.
[John Kentta, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec
2.2 5.8 12.3 2.5 1.6 2.5 2.0 1.5 1.2 2.6 1.3 3.8
2.2 49| 15.6 2.7 1.6 2.8 2.0 1.5 1.2 5.4 1.3 4.0
2.2 4.4 10.2 2.6 1.6 2.8 1.9 L5 1.2 4.1 1.4 4.7
2.15 4.4 6.8 2.5 1.6 2.7 1.9 1.4 1.2 3.7 1.4 4.5
3.0 4.2 5.2 2.4 1.6 2.7 1.8 1.4 1.2 3.1 1.4 4.3
3.0 3.6 4.8 2.3 1.6 2.6 1.8 1.4 1.2 2.5 1.5 4.1
2.8 3.2 4.4 3.4 1.6 2.6 1.8 1.4 1.1 2.1 7.8 4.0
2.9 3.0 4.0 4.8 1.6 2.6 1.8 1.4 1.1 2.1 4.0 4.3
3.4 3.0 3.6 4.3 1.6 2.6 1.8 1.4 1.1 1.8 3.2 4.5
3.2 3.1 3.3 3.8 2.8 2.6 1.8 1.4 1.1 1.9 16.1 4,0
3.0 3.6 3.1 3.7 2.8 2.5 1.7 1.4 1.0 1.9 8.0 3.6
2.8 3.8 2.8 3.3 27 2.5 1.7 1.4 1.0 2.1 4.6 3.2
2.7 4.1 2.6 3.0 2.7 2.5 1.7 1.4 1.0 1.9 3.6 2.8
2.7 3.8 2.5 2.8 2.6 2.4 1.7 1.4 1.0 1.8 3.1 2.6
2.8 3.5 2.4 2.6 261 2.4 1.7 1.4 1.0 1.7 2.7] 24
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Daily gage height, in feet, of Siletz River at Siletz, Oreg., for 1910—Continued.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.9 3.5 2.4 2.5 2.6 2.4 1.6 1.4 1.0 1.6 2.5 2.9
3.2 4.2 2.2 2.4 2.6 2.4 1.6 1.4 1.0 1.6 2.3 2.5
3.8 5.3 2.1 2.2 2.6 2.4 1.6 1.3 1.0 2.4 2.5 3.1
6.5 4.6 2.0 2.2 2.5 2.3 1.6 1.3 1.0 2.2 4.2 3.2
5.4 3.7 2.0 2.1 2.5 2.3 1.6 1.3 1.0 2.0 8.5 3.0
4.6 3.3 1.9 2.0 25 2.3 1.6 1.3 1.0 1.8 | 16.5 3.3
4.8 3.0 1.8 2.0 2.6 2.2 1.6 1.3 .9 1.8 8.4 3.1
5.2 2.8 1.8 1.9 2.7 2.2 1.6 1.2 .9 1.6 7.2 2.9
5.8 2.6 1.8 1.8 2.8 2.2 1.6 1.2 .9 1.6 5.6 3.1
6.5 3.1 1.8 1.8 2.7 2.1 1.6 1.2 .9 1.6 4.5 3.8
6.2 3.4 1.7 1.8 2.7 2.1 1.6 1.2 .9 1.5 3.7 3.3
5.7 4.9 L7 1.7 2.6 2.1 1.6 1.2 1.5 1.4 3.1 3.0
5.8 8.2 1.6 1.7 2.6 2.0 1.6 1.2 1.6 1.4 2.7 2.8
5.4 (....... 1.6 1.7 2.6 2.0 1.5 1.2 1.8 1.4 4.0 2.9
5.2 hcernnn 1.6 1.6 2,6 2.0 1.5 1.2 1.7 1.3 3.5 3.2
6.6 ...... 1.5 {...eees 2.5 ... 1.5 ) 5 b 2 3.3

Note.—There was no ice at this station. Gage heights at low water affected by backwater from brush
dam placed part way across the channel 75 feet below the gage.

COLUMBIA RIVER BASIN.
GENERAL FEATURES.

Columbia River has its source in Columbia Lake, in the eastern
division of the Kootenai district, in British Columbia, flows north-
ward to the fifty-second parallel of latitude, turns abruptly south-
ward, nearly paralleling its former course, passes through a series of
narrow lakes, and crosses the international boundary line near the
northeast corner of the State of Washington, where it receives Clark
Fork. After traversing Washington in a general southerly direction,
it turns westward and forms the boundary line between Washington
and Oregon; it discharges into Pacific Ocean at the forty-sixth
parallel of latitude.

The total drainage area of the Columbia is estimated from the best
available maps to be 259,000 square miles, divided as follows:

Area of Columbia River drainage basin.

Square miles.
L0 11’ N 55, 370
Washington. .. cooiim i i iiacieaaanan 48, 000
Tdaho. oL iieieiaaan. 81, 380
MoOmtanA. - e i i iieiaiaaaaaean 25, 000
Nevada. cooon i e et 5, 280
B 1133V N 5, 270
British Columbia. .. .. i 38,700

Altitude within the basin range from sea level near the mouth of
the river to 8,000 feet in the Rocky Mountains, 5,000 feet in the
Cascade Range, 1,000 to 4,000 feet in the intervening table-lands.
Many peaks in the mountain ranges extend into the region of eternal
snow, the highest in the Cascade Range, including Mount Rainier
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(14,360 feet), Mount Adams (12,307 feet), Mount Hood (11,225 feet),

and Mount Jefferson (10,200 feet).

The principal tributaries of the Columbia River from source to
mouth are listed in the following table:

Principal tributaries of Columbia River.

From the west and north, From the east and south,
Kettle River. Kootenai.
San Poil. Clark Fork.
Okanogan. Colville River.
Methow. Spokane River.
Chelan. Snake (Lewis Fork),
Entiat. Walla Walla.
Wenatchee. Umatilla.
Yakima. Willow Creek.
Klickitat. John Day River,
White Salmon. Deschutes.
Lewis. Hood.
Kalama. Willamette.
Cowlitz. Clatskanie.

The river is navigable in long stretches throughout its course in
the United States, but owing to rapids and falls continuous naviga-
tion is not possible in the natural condition of the river.

The area drained in the Columbia includes perhaps the largest
consolidated area of forests in the world, and although much of the
territory has been settled for about 65 years and large areas have
been cleared, the ratio of forested area to the entire area has been
reduced but slightly.

From the Pacific coast eastward to the summit of the Coast Range .
the mean annual rainfall ranges from 100 to 150 inches. In the
basins between the Coast and Cascade ranges it drops to about 40
inches per annum. It increases again to about 100 inches on the
summit of the Cascade Range, and decreases very rapidly beyond the
summit, until at the eastern base of the Cascades it has dropped to
about 14 inches. At the mouth of Snake River the mean annual
rainfall is about 9 inches, but this extremely low rainfall obtains only
in the lower altitudes. Beyond this point the rainfall again increases
in Washington and northern Idaho to about 20 inches, while in
eastern Oregon it continues at about 9 inches or less. In the eastern
areas a large proportion of precipitation appears as snow, and during
the winter months the streams are more or less icebound. West of
the Cascade Range, however, the winter flow of the streams is little,
if any, affected by ice.

The climate of the area exhibits all the variations from the rigorous

climate of the northern latitudes, as found in British Columbia and
the higher table-lands of Oregon and Idaho, to the mild climate of
western Oregon and Washington.
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As regards agriculture, the area ranges from the extremely arid
region, where irrigation is absolutely essential, through the semiarid
country, where dry farming and irrigation are practiced side by side,
to the humid country that, strictly speaking, is arid in the summer
months. In the Willamette Valley, for instance, where the mean
annual rainfall is approximately 40 inches, only 5 per cent of this
amount is received during the growing season, and the fullest agricul-
tural development will not be realized until this entire portion of the
area is as completely under the irrigation ditch as are the arid por-
tions beyond the mountains.

Columbia River and its tributaries afford at least one-third of the
available water powers in the entire United States, but developments
along this line have scarcely begun. About 150,000 horsepower are
at present developed by water power in Oregon, Washington, and
Idaho. :

Lumbering has been the principal industry of the Northwest, and
the streams of the country have therefore been used not only for
water-power development, but for the transportation of logs from the
timbered mountain slopes to the mills and factories in the valleys
below. Comparatively few streams, however, carry sufficient water
during the summer months, and it has been necessary to build tempo-
rary dams on a large number of streams, where the logs are stored
until released by opening the gates in the dam. The “splash” thus
caused usually suffices to carry the logs to their destination.

The highest recorded flood in Columbia River occurred in June,
1894. The highest floods on the tributaries are invariably caused
by “chinook’’—a warm wind, usually accompanied by rain, occurring
in the spring and fall. The fall “chinook’” usually brings the highest
waters, since it may occur immediately after a heavy snow has cov-
ered the mountain ranges. The Columbia itself is not greatly affected
at such times.

The following special reports contain information regarding the
surface waters of Columbia River basin:

Water-Supply Paper 263, Water powers of the Cascade Range, Part I, southern
Washington, contains stream-flow data and river profiles on rivers in Klickitat, White
Salmon, Little White Salmon, and Lewis River drainage basins.

Supplement to First Biennial Report of the State Engineer of Oregon, 1906, contains

all data on Oregon streams, compiled from published records of the United States
Geological Survey.

COLUMBIA RIVER AT WENATCHEE AND HANFORD, WASH,

Observations of .river heights have been made at Wenatchee since
1894 by the United States Weather Bureau. Until 1904 the gage
was read only during high water, but since that year it has been read
daily.
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On April 10, 1910, a station was established at Hanford by the
engineers of the Hanford Irrigation & Power Co., and observations
of river height were made until September 30. Three current-meter
measurements were made from the ferry at Hanford and referred to
this gage. In October, 1910, when the stage of the river was medium
low, a measurement was made at Richland Ferry, about 20 miles below
Hanford, and this also was referred to the gage at Hanford.

The Columbia receives almost no inflow between Wenatchee and
Hanford. Crab Creek, the only important tributary channel, carries
practically no water. The channel in this part of the river is perma-
nent, and velocities are well distributed.

The gages have been maintained at a constant datum, although
there is a little uncertainty for some periods at Wenatchee. From a
comparison of the gage readings at Wenatchee and Hanford there
has been deduced a very satisfactory relation which will make it
possible to use the measurements at Hanford in constructing a dis-
charge rating curve for Wenatchee. Computations of daily discharge
are withheld pending further measurements, :

Discharge measurements of Columbia River ot Hanford, Wash., in 1910,

. Areaof | Gage | Dis-
Date Hydrographer. Width. section, | height.| charge.
Feet, 8q. 1t Feet. | Sec.-ft.
Apr.22-24 _...| Hilland Mead......comiunmiicuiiniioiienninncenna. 1,830 34,000 | 63.11 | 182,000
Apr.30-May3 |..... [ S 1,880 42, 67.93 | 266,000
May 11-13.....|... .. do. .. ...... 1,930 | 47,100 | 71.43 | 328,000
Oct. 31a...... Ebert and Storey ... 1,110 31, 56.25 3

@ Measured at Richland Ferry, 20 miles below Hanlord.

Daily gage height, in feet, of Columbia River at Hanford, Wash., for 1910.
[Hanford Irrigation & Power Co., observer.}

Day. Jan. Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
72.05 | 68.05 | 64.35 57.1

72.05 | 68.0 64.2 57.05

71.95 | 67.8 63.9 56.8

71.65 | 67.8 63.7 56.6

71.35 | 67.45| 63.3 56.25

68.75 | 71.15} 67.2 | 63.0 56.0

69.0 70.95 | 67.05| 62.6 55.8

69.45 | 70.8 66.95 | 62.2 55.7

69.95 | 70.65 | 66.9 61.8 55.6

70.5 70.45 | 66.8 | 61.5 55.1
........ 71.05| 70.4 66.8 61.25 55.45
........ 71.5 70.55 | 66.65 | 61.2 55.4
59.6 72.0 70.6 66.6 61.1 55.3
60.0 72.1 70.65 | 66.5 61.0 55.2
60.4 72.1 70.55 | 66.4 60.9 55.2
60.8 72.1 70.5 66.3 60. 85 55.1
61.0 72.0 70.45 | 66.2 60.75 55.0
61.2 71.85 | 70.3 66.05 | 60.65 54.9
61.35 | 71.95{ 70.1 66.0 60.5 54.8
61.6 71.95 | 69.95| 66.0 60.3 54.76
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Daily gage height, tn feet, of Columbia River at Hanford, Wash., for 1910—Continued.

Sept.

Aug.

July.

June.

May.

Apr.

Mar.

Feb.

Jan.

Day.

Daily gage height, in feet, of Columbia River at Wenatchee, Wash., for 1910.

[U. S. Weather Bureau, observer.}

Nov. | Dec.

Oct.

July. | Aug. | Sept.

May. | June.

Mar. | Apr.

Feb.

Jan.

Day.

WASH

This station, which is located at the Northern Pacific R
bridge at Pasco, Wash., 4 miles above the mouth of Snake River,

COLUMBIA RIVER AT PASCO,

ailway

lished October 15,

was estab

7 miles above the mouth of Yakima River,

1904.

The records of gage heights have been published by the Survey

the expectation

in
that at some future time a rating curve could be prepared which

the annual reports of stream measurements i

m

.
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would be applicable to them. It has been decided, however, to use
the Wenatchee gage heights in computing the discharge of the upper
Columbia. The Pasco gage heights are of interest in a general
study of the river system and are therefore published in the Geolog-
ical Survey reports.

Daily gage hetght, in feet, of Columbia River ﬁt Pasco, Wash., for 1910.

[U. 8. Weather Bureau, observer.]
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Norte.—River frozen at gage Jan. 3-18 and Feb. 22-24.
COLUMBIA RIVER AT THE DALLES, OREG.

This station is located 2,000 feet below the ferry at The Dalles,
Oreg., and is below the mouth of Deschutes River and above Hood
and Klickitat rivers. :

There are two gages at The Dalles, the Government, or Brooks
gage, used by the United States Geological Survey, made up of sev-
eral sections attached to piling of the viaduct connecting Regulator
Dock with the warehouse; and the United States Army engineer’s
gage, which is similar but has a datum 8.9 feet lower than the Brooks

gage.
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Discharge measurements are made from a gasoline launch held in
position by a cable sagging into the water in order to allow the pass-
age of river steamers. The cable is stretched at time of each meas-
urement. ’

A comparison has been made between the gage readings at The
Dalles and those taken at Cascade Locks, 20 miles down the river, at
which point the gage records are nearly complete for 30 years. The
elevation of gage datum at The Dalles is 45.6 feet and at Cascade
Locks 42.5 feet above sea level.

When the locks were formerly opened in 1896 the gage was moved
and a datum 6 feet lower was used until December 31, 1899. The
condition at the locks are such that a permanent rating is perfectly
feasible. )

Records of gage heights have been kept at The Dalles by the
United States Weather Bureau since 1892. A number of measure-
ments were made in 1903 by the United States Army engineers. In
1907 and 1908 measurements were made by the United States
Geological Survey, and these in connection with earlier measure-
ments fully develop the discharge curve.

Daily gage height, in feet, of Columbia River at The Dalles, Oreg., for 1910.
[U. 8. Weather Bureau, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
4.1 5.4 7.5( 17.0| 20.2| 28.9| 18.5| 12.1 6.2 2.3 5.5 6.9
3.4 48| 10.7] 16.4} 28.4} 29.0| 19.2 | 12.1 5.8 2.5 5.3 6.8
2.9 45| 12.5| 16.4| 27.8| 29.2 | 18.9 | 12.0 5.6 2.7 5.3 7.1
3.8 3.9| 17.8) 16.2| 27.3] 29.2| 187] 118 5.5 3.0 5.0 7.3
5.0 3.31 203 16.5| 26.8] 29.0| 18.3| 11.7 5.4 3.0 4.8 7.1
5.0 3.3 206| 16.5| 26.6| 28.1| 17.6 | 11.4 5.1 3.2 4.8 71
4.8 3.3 19.5| 16.1| 27.2| 27.3| 16.9| 110 4.7 41 4.8 7.6
4.9 3.0 17.0| 158 | 27.4| 26.7| 16.6 10.7 4.2 4.3 4.8 7.7
4.0 3.0| 152 16.1| 27.5| 26.2 | 16.1] 10.6 4.0 4.5 4.7 7.6
4.6 31| 140| 16.2 | 28.3| 25.8| 157} 10.5 4.0 4.3 5.0 6.9
4.5 3.0 13.0] 16.9| 29.6| 25.5( 153 | 10.1 3.8 4.3 5.8 6.5
4.5 2.9 13.0( 17.9| 31.2| 25.3| 14.9| 10.0 3.6 4.4 6.1 6.3
4.7 3.1 13.0] 19.2 | 32.7| 249 14.6 9.8 3.5 4.4 6.5 5.9
5.0 3.4| 13.4| 206 33.1| 25.1| 146 9.5 3.3 4.4 6.9 5.9
5.5 3.4 13.7| 20.8| 32.9| 24.9| 14.4 9.4 3.1 4.3 6.9 57
5.6 3.7 143 20.8( 32.2| 24.6| 14.2 9.0 3.3 4.3 6.5 5.6
5.6 3.2| 150 20.1| 31.8| 243 13.9 9.0 3.0 4.6 6.3 5. 4
5.7 3.0) 156] 19.51 31.2| 23.9| 13.8 8.9 2.9 4.6 6.0 5.4
6.7 3.0| 16.3] 19.3( 30.7 | 23.7] 13.8 8.9 2.7 4.4 5.8 46
5.6 3.0| 16.9| 19.6{ 30.3 | 23.4) 13.7 9.1 2.9 4.7 5.6 4.4
5.6 3.2 17.8| 20.6| 30.0| 22.8! 13.6 8.9 2.9 5.0 6.3 4.6
4.4 2.5| 21.0| 22.0 29.8{ 22.5| 13.6 8.7 2.8 5.6 6.2 4.2
6.5 2.3 22.4 23.2| 29.2 22.1| 13.5 8.4 2.6 5.6 6.5 3.8
6.6 2.1 23.7| 23.6 28.7( 21.6] 13.4 7.8 2.8 5.5 8.0 3.7
6.1 3.0} 24.4) 23.7) 28.8) 21.3} 13.2 7.3 2.3 5.4 8.6 3.9
5.6 3.8 23.3| 24.3| 29.2| 21.1( 13.0 7.3 2.4 5.3 8.4 3.8
5.5 5.3 22.0] 25.8| 29.6| 20.7| 12.9 7.4 2.4 5.0 8.0 3.7
5.3 6.3} 21.0| 27.4( 30.0| 20.3| 12.7 7.4 2.4 5.2 7.6 3.4
5.0 |....... 19.4 | 28.8) 29.6; 20.0( 12.5 7.0 2.3 5.6 7.3 3.5
4.5 ....... 18.3 | 20.2| 30.0| 19.8| 12.3 8.7 2.3 6.0 7.2 3.5
4.7 .c..... 17.6 |....... 29.3 |.caeenn 12.1 6.6 ....... 58]|.......] 3.5
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Daily discharge, in second-feet, of Columbia River ai The Dalles, Oreg., for 1910.

Day.

Jan.

Feb. | Mar.

Apr.

May.

June. | July.

Aug.

Sept.

Oct.

Nov.

Dec.

-| 96,000

: 1,500
85 100{100, poa,ooo 72, 000514, ? 000|547, 000 320, 000/195, 000111, ooun 83 300(108;
9 1503, 000(547, 000 316, 000,192, 000[110, 000, 85,000

88, 700[348, 000[274, 000491, 000{542, 060 308, 000{190, 000,109, 000, 86, 000{103, 000|127, 000

457 000(521,000'294, 000]186, 0001106, 000! 87,800,103, 000127, 000
000,50
86, 000283,000260 000505’000 489, 000275, 000176, 000

86,000[250, 000[266, 000{508, 000|478, 000,
000/268, 000|526, 000|468, 000{259,

109,000/132, 000!
103, 000176,000

283,
272

94,100,298,

86,900[228; 000

86,000(211, 000
85, 100[211, 000,
86, 900|211, 000)
89, 600218,000
89, 600{223, 000

92300233000

000i547,000
000528

, 000(595, 000

326 000631, 000,448, 000,

540,000 332, 000)
542, 000 326, 000]

|266 000

457, 000244, 000

239, 000)
235, 000)

441,000/232, 000
435,000‘226,000
462, 0001225, 000
421,000225,000
415, 000{223, 000,

402, 000221, 000

376, 0001218, 000
1369, 000/214, 000,

365, 000|211 000
357,000 209, 000
348 0002()6 000
,000

000172

197,000
197 000

174, 000|
000

166, 000

117,000
113

102,000| 96,0001
97,000, 98, 000
95, 000100, 000
95, 000| 98, 000[1

98, 000)

79 700]

125,000

105, 000

03000
103000
102000
, 000

113,000
116, 000
120,000
125, 000)
125,000

118, 000)
117,000
?33,
000)
146,00

124,000
127,000
130,000

133,
134,
133,
125
120,000
118,000

114,000
114,000
112,000

000
000
000
5, 000

NorE.—Daily discharge determined from a rating curve well defined between 69,000 and 740,000 second-
feet. The curve is the same as that used in computing the 1892 to 1909 data

Monthly discharge of Columbia River at The Dalles, Oreg., for 1910.

[Drainage area, 237,000 square miles.]

Discharge in second-feet. Run-off
Accu-
Month. Depth in

Per f i racy.

: - inches Total in

Maximum. | Minimum. | Mean. s&\;ﬁm on drain- | acre-feet.

- age area.

123,000 85,100 | 105,000 0.443 0.51 | 6,460,000 [ A.
118,000 77,900 | 90,700 .383 .40 | 5,040,000 | B.
437,000 132,000 | 289,000 1.21 1.41 | 17,800,000 | B.
547,000 260,000 | 350,000 1.48 1.65 | 20,800,000 | B.
3 487,000 | 556,000 2.35 2.71 | 34,200,000 | B.
547,000 338,000 ,000 1.87 2.09 | 26,300,000 | B.
332,000 197,000 | 246,000 1.04 1.20 | 15,100,000 | B.
197, 000 122,000 | 157,000 .667 .77 | 9,720,000 | A.
117,000 79,700 91,700 .387 .43 | 5,460,000 | A.
115, 000 79,700 | 99,800 421 .48 | 6,140,600 | A.
146,000 102,000 | 118,000 . 498 .56 7020,000 A.
134,000 3 116,000 . 464 .54 | 6,760,000 | A.

640, 000 77,900 | 222,000 .937 12.75 161, 000, 000




NORTH PACIFIC COAST. 63

CLARK FORK BASIN.

GENERAL FEATURES.

Clark Fork of Columbia River rises in the Silverbow Mountains,
Montana, about 18 miles southwest of Butte. For about 40 miles it
flows northward, but near Garrison, Powell County, it turns to the
northwest and maintains this general course through a distance of
about 125 miles until it reaches St. Regis, in Missoula County, where
it turns abruptly to the northeast. At Paradise, in Sanders County,
it resumes its northwesterly course, passing between the Cceur d’Alene
and Cabinet ranges, crossing the ‘‘panhandle” of Idaho in Bonner
County, flowing through Lake Pend Oreille, and entering Washing-
ton at Newport in Stevens County. From Usk to the international
boundary line its course is northward, and just beyond the boundary
it turns directly west to its junction with the Columbia just inside
Canadian territory. From source to mouth its length, exclusive of
windings, is, roughly, 420 mlles, and its dramage area measures
25,800 square miles. To the river thus described various names have
been applied in the past ! and may still be used locally.

The Land Office maps of Montana, Idaho, and Washington show
more than 150 streams tributary to Clark Fork, but by far the
greater number of these are very short, and scarcely a dozen can be
called rivers. The most important are listed in the table following:

Principal tributaries of Clark Fork of Cloumbia River.

From the south and west. From the north and east.
Flint Creek. Little Blackfoot River.
Rock Creek. Big Blackfoot River.
Bitterroot River. Flathead River.
Thompson River.
Vermilion Creek.
Preist River.
Salmon River (British Columbia).

Altitudes within the basin range from 1,346 feet above sea level
at Boundary to more than 8,000 feet above at the summits of some
of the peaks of the Mission Range. The river has many rapids and
falls, and in places the rocky gorge is narrow enough to be spanned
by foot logs. The stream falls nearly 500 feet in the last 40 miles
of its course.

1 “Clark Fork; river in Idaho, Montana, and Washington. (Not Bitter Root, Bitterroot, Clarke, Clarks
River, Deer Lodge, Deerlodge, Hell Gate, Hellgate, Missoula, Silver Bow, nor S]Ix erbow. )”’—Third
Report U. 8. Board Geog. Names, 1907, p. 51. Bitterroot in this decision refers to a pomou of the main
stream so called, and not to the tributary known as Bitterroot River,
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A great deal of snow lies in the mountains from November to June,
and many of the streams are frozen over during the winter months. -
Throughout the greater part of the year, however, the streams are
open.

Irrigation in the Bitterroot Valley has been developed quite
extensively. The United States Reclamation Service is irrigating
the Flathead Indian Reservation by diverting water from the smaller
streams. A project to dam Flathead River and develop power for
pumping water from the lake is now under way. One hundred
thousand acres will be irrigated on the Flathead.

Reservoir sites available for storage are numerous. The Mission
Range has several that will be used by the Reclamation Service; also
good storage-reservoir sites are to be found on the Bitterroot and
upper Little Bitterroot.

The drainage basin contains many valuable power streams. On a
few streams power plants have already been installed and more are
under construction. The lower 20 miles of the main river offers some
exceptional opportunitigs for power developments in large units.

CLARK FORK AT ST. REGIS, MONT.

This station, which is located at the old ferry cable about 1} miles
below St. Regis, Mont., was established October 26, 1910.

The gage is a vertical staff in two sections—the high-water section
is nailed to the support of the ferry cable; the low-water section is
fastened to a log.

The chanrmrel is composed of small bowlders and will not shift.

Discharge measurements are made from a cable.

Relation between gage height and discharge is not affected by ice
during the winter months.

The following discharge measurement was made by Raymond
Richards:

October 26, 1910: Width, 320 feet; area, 1,460 square feet; gage height, 4.90 feet;
discharge, 3,880 second-feet.

Datily gage hetght, in feet, of Clark Fork at St. Regis, Mont., for 1910,

Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Deec. Day. Oct. | Nov. | Dee.
4.85| 5.2 5.7 49 5.5 4.2

.| 4.8 5.2 5.9 4.8 5.8 4.25
.| 4.8 5.156 .} 6.1 4.6 .| 5.8 4.35
.| 4.8 5.2 .| 6.1 4.5 676 | 4.65
| 4.85| 5.26 .{ 6.0 4.35 .| 5.6 4.6
4.8 5.3 5.9 4.25 5.5 4,65
4.75 | 5.2 6.0 | 42 5.4 4.6

.| 6.0 5.05 .| 5.5 4.15 525 4.5
5.05 | 5.0 5.2 4.1 5.2 4.4
5.25 | 4.95 5.3 4.15 5.15 | 4.3
...... 4.2
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OLARK FORK NEAR PLAINS, MONT.

This station, which is located at the old ferry cable, 3 miles above
Plains, Mont., was established October 28, 1910.

The gage is a chain fastened to a tree just below the ferry cable.

Discharge measurements are made from the cable.

The stream remains open at the station throughout the winter.

Daily gage height, in feet, and discharge, ;;n, second feet, of Clark Fork near Plains, Mont.,
. or 1910.

[B. E. Monaghan, observer.]

October. November. December.

Day.
Ga Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge.
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CLARK FORK AT NEWPORT, WASH.

A station on Clark Fork was established at Priest River, Idaho,
June 26, 1903, but was discontinued April 30, 1905. The gage was
located 1,000 feet downstream from Priest River railroad station
and one-fourth mile below the mouth of Priest Ri er.

Gage records were begun at Newport, Wash., by the United States
Weather Bureau in April, 1904, and they have been continuous from
that date, except for the months of December, January, and Febru-
ary. 'The winter records are complete for 1903 to 1906.

80851°—wsrp 292—13——H
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The Weather Bureau gage is attached to the dock of the Pend
d’Oreille River Navigation Co. on the left bank of the ri er.

High-water sections are set in line with each other at several loca-
tions on the river bank.

Gage heights are furnished by the United States Weather Bureau.

By comparing simultaneous gage readings at Priest River and New-
port from April, 1904, to April, 1905, a very satisfactory relation has
been established.

The results of this study, including discharge measurements, rating
table, and monthly discharge from 1904 to 1908, were published in
Water-Supply Paper 252, pages 85-89.

No discharge measurements were made in 1910, but the conditions
are practically permanent and good results have been obtained.

Daily gage height, in feet, of Clark Fork at Newport, Wash., for 1910.

{U. S. Weather Bureau, observer.]

Day Jan, | Feb. | Mar. | Apr. | May, | June. | July. | Aug. " Sept. | Oct. | Nov. [Dee.
—0. 13. 13. 2. ) —0. —0.7 | —1.
+ . 13. 13. 2. - - .7 -1

. 13. 13. 2. — - .7 ~1
1. 13. 13. 2. - - .61
2. 13. 12. 2. _ - .5 -
2. 2.0 — - .3 -
3. 1. - - .3 | -
3. 17~ —_.2 | =
4. 1. - - .2 -
4. 14 — — .2 -
3. 1.3 | — - -
3. 1.2 | — — -
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Nore.—No ice is reported at this station.
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Daily discharge, in second-feet, of Clark Fork at Newport, Wash., for 1910.

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

11,400| 38,300| 75,300| 77,900| 44,400| 19,900| 10,500 9,670 8,900[19,100

38,300| 77,900 76,600| 43,400 19,500/ 10,200| 9,670, 8,900(19,100
37,800| 78,600 76,000| 41,800 19,100, 9,940 9,670/ 8,900(19,100
37,300| 78,600 75,300 40,800 18,700 9,940 9,940 9,150[9,100
36,300| 78,600 74,700| 39,300] 18,300| 9,940{ 10,200{ 9,410{19,100

35,800] 78,600 72,800 37,800/ 18,300] 9,940/ 10,800 9,410[19,100
36,300] 78,600] 71,500| 36,800| 17,900| 10,200} 10,800 9,410{19,100
36,800/ 79,300 70,300/ 35,800| 17,200| 10,500, 11,100 9,670(19,100
36,800| 80,000 69,100| 35, 400| 16,800 10,500 11,100] 10 200%9,100
9,100

37,800{ 84,2001 66,600| 23,900| 15,800| 10,200{ 11,100 11,100(18,700
400| 33,000| 15,400| 10,200( 11,100/ 11, 400418, 700

39,800/ 89,300| 64,200 32,000| 15,100| 10,200, 11,400| 12, 300(18, 300

41,300/ 90,100| 59,500] 31,100/ 14,800 9,940, 11,400| 12,600(17,900

42,800| 91,600| 61,300| 30,600| 14,400 9,940 11,400| 12,900(17,600
100

30,100| 14,100 9,670| 11, 400| 13,200]17,200
900| 29,200| 14,100 9,670| 11,100| 13,800|16,800
00| 28,300| 13,800, 9,670| 10,800| 14,100]16,800
g% 27,400| 13,500, 9,670| 10,500{ 14, 800/16,800
300

[y
N

RREERR N¥RER

i :

E8 5585 88538 BEE5E
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60
58
25,1001 46,000 94,800/ 57
56,600] 27,000{ 13,200 9,940 10,200] 17,600(16, 500

26,600| 12,9000 9,940/ 9,940! 19,100/16,100 -
54,300] 26,100( 12,600] 9,940 9,940| 19;500/15, 400

51,5001 24,800/ 12,0001 10,200 9,410 19,500/15,100
50,400, 24, 500 19,900{15,100

49,300{ 23,600 11,700/ 10,200 8,900| 19,900/15,100
48,2001 22,700| 11,400 10,200 8,900| 20,300]15, 100
47,1001 22,300( 11,100] 9,940 8,900| 20,300|14, 800

8,900/ 19, 90014, 400
45,500 %,égg 11,égg| 9,670 8,900 19,500]14, 400

3
g
3
g
BBBEE BRRVL |Q

ssssss sssse o
5
2
B

....... 8,900|.......114,400

Nore.—Daily discharge determined from a well-defined rating curve.
Daily discharge January and February obtained from gage heights at Metaline by means of curve of
relation between Newport and Metaline.

Monihly discharge of Clark Fork at Newport, Wash., for 1910.

{Drainage area, 24,000 square miles.]

Discharge in second-feet. Run-off,
Month. per | Depthin Totalin *};‘g}l
. inches on 0 .
Maximum. | Minimum.|{ Mean sg[:ill:«mere drainage | acre-leet.
area.
JanuUAry. .. ..oeieeiaenn. .. 20,000 13,800 | 17,300 0.721 0.83 | 1,060,000 | B.
February. 13,600 9,470 11, . 467 .49 622,000 | B.
March. . 39,800 ) 27,500 1.15 1.33 | 1,690,000 | A.
]\Af)ﬁl' 72,800 35, 800 46, 800 1.95 2.181 2,780,000 | A.
ay.. 94, 800 76,300 84, 500 3.52 4.06 | 5,200,000 | A.
June.. 77,900 45, 500 61,300 2.55 2.84 | 3,650,000 | A.
July.... 44, 400 20,300 30,700 1.28 1.48 1 1,800,000 | A.
Auvgust. .. 19,900 10, 800 14,700 .612 .71 904,000 | A.
September 10, 500 9,670 10,000 47 .47 595,000 | A.
October. . 11,400 8,900 10,200 425 .49 627,000 | A.
November 20,300 8,000 | 14,200 .592 .66 845,000 | A.
December. ... ...aceueen... 19,100 4, 400 17,100 W12 .82 1,050,000 | A.
The year............. 94, 800 8,900 | 28,900 1.20 16.35 | 20,900, 000
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CLARK FORE AT METALINE, WASH.

This station, which is located at the town of Metaline, was
established November 4, 1908, by Ham, Yearsley & Ryrie, of Spokane,
who have furnished the records to the Survey.

The gage is in two sections and is graduated in feet and tenths,
one section from zero to 32 feet and the other from zero to —10 feet.
Observations are taken twice daily.

Daily gage height, in feet, of Clark Fork at Meialine, Wash., for 1910,

Day. Jan. Feb. | Mar. Apr. May. | June. | July. | Aug. | Sept.
29| —0.6| —-1.1 10.8 19.2 19.8 12.0 2.8 -1.9
2.5 —1.8| —~ .6 10.7 19.8 |, 19.8 11.8 2.5 -1.9
1.0| —1.8| — .5 10.4 20.0 19.8 11.6 2.3 -2.1
0| —-1.7| —.4| 10.4| 20.5| 19.8] 113 2.0 -—22
6] —.8 .0 10.3 20.5 19.6 10.8 18 eeaeaen
1.9 —.9 1.1 10.1 20.5 19.5 10.4 L614.

1.2 —Lo 1.7 10.1 20.5 19.3 10.2 1.6
1.1 —2.0 2.9 10.2 20.6 18.9 9.7 1.3
1.5 —2.6 4.5 10.3 20.6 18.6 9.4 1.0
1.6 ~2.7 4.9 10.4 20.7 18.4 9.0 .9
1.9 —2.6 4.9 10.5 20.7 18.2 8.9 W7
1.6 -2.7 4.8 10.6 20.7 17.8 8.6 .5 .
1L5] —2.8 4.8 10.7 20.5 17.5 8.2 4.
151 —2.8 4.9 10.9 20.6 17.2 7.8 .2
1.8 ~2.9 5.0 11.5{ .20.8§ 17.0 7.5 — .1
2.0| —2.9 5.1 11.9 20.5 16.6 7.0
2.1 —2.9 5.5 12.4 20.51 16.4 7.0
1.9 —2.8 5.9 12.7 20.3 15.9 6.2
1.6 | —2.7 5.9 12.9 20.3 15.3 6.1
1.5 —2.6 6.4 13.4 20.1 15.5 5.9
194 —-2.5 6.9 13.7 20.0 '15.3 5.7
22| ~-2.6 7.4 14.0 19.9 14.9 4.5
2.2| —2.8 8.5 14.5 19.8 14.6 4.3
2.3 —2.9 8.9 15.3 19.8 14.3 4.9
2.5| -3.2 9.5 15.7 19.9 14.0 4.6
2.0 -3.5 10.3 16.5 19.9 13.9 4.3
1.0| —2.1 10.7 16.8 19.9 13.7 4.0
0 ~1.2 10.9 17.6 19.9 13.1 3.8
—.b 10.9 18.0 19.9 13.3 3.5
— .4 10.9 18.7 19.9 12.4 3.3 .
- .4 10.8 foeennnnn 19.8 |........ 2.9 ~19 -

No1E.—No gage heights recorded Sept. 5 to Oct. 3 or Dec. § to 31. Gage heights Oct. 4 to Dec. 4 do not
agree with those at Newport, and hence are not published.

LITTLE BLACKFOOT RIVER BASIN.

Little Blackfoot River rises in the Helena National Forest in
T.7N., R. 7 W, flows northward for 20 miles and then west to its
confluence with Clark Fork near Garrison, Mont.

The upper part of the basin is heavily forested; the lower half is
more or less open, is not so heavily timbered, and is of more value
for agriculture.

LITTLE BLACKFOOT RIVER NEAR ELLISTON, MONT.

The gaging station, which is located a few hundred feet below the
Little Blackfoot ranger station, in the Helena National Forest, in
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the SE. 1 SE. } sec. 30, T. 9 N., R. 6 W., near Elliston, Mont., was
established September 29, 1910.

The drainage area at this point comprises 59 square miles.

The gage is a vertical staff and discharge measurements are made
by wading near the gage.

The bed of the stream is composed of gravel and small rocks and
the channel is probably permanent. The discharge of the stream
during the winter months is seriously affected by ice.

Water is diverted above this station for irrigation; one diteh takes
out approximately one-half mile above the ranger station and is
carried past the measuring section; the water in the ditch is measured
in order to determine the run-off from the drainage area.

The following discharge measurement was made by J. C. Beebe:

September 29, 1910: Width, 9 feet; area, 5.3 square feet; gage height, 1.12 feet;
discharge, 3.9 second-feet.

Daily gage height, in feet, of Little Blackfoot River near Elliston, Mont., for 1910.
[M. D. Mizner, observer.]

Day. Sept. | Oct. | Nov. Dec, Day. Sept. Oct. | Nov. | Dee,
1.30 1.60
1.30 1.57
130 1.55
1.24 1.52
100 | 150
1.50 1.50
1.50 1.49
L50 1.49

150 ]........

LITTLE BLACKFQOT DITCH NEAR ELLISTON, MONT.

This station, which is located immediately below the, highway
bridge over the ditch near the Little Blackfoot ranger station, in the
Helena National Forest, near Elliston, Mont., in the SE. } SE. } sec.
30, T. 9 N., R. 6 W., was established September 29, 1910.

The gage is a vertical staff in the ditch. The channel is composed
of sand which shifts. Discharge measurements are made by wading.

The flow through the ditch is controlled by the headgates which
carry no water during the winter months.

The following discharge measurement was made by J. C. Beebe:

September 29, 1910: Width, 6 feet; area, 4.5 square feet; gage height, 1.41 feet;
discharge, 7.6 second-feet.
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Daily gage height, in feet, of Ltttle Blackfoot ditch near Elliston, Mont., for 1910.
[M. D. Mizner, observer.}

Day. Sept.| Oct. | Nov. Day. Bept.| Oct. | Nov. Day. Sept. | Oct. | Nov,

=
v bk e
. .

ROCK CREEK BASIN.

GENERAL FEATURES.

Rock Creek rises in T. 2 N., R. 16 W., and flows northwestward to
its junction with the Clark Fork below Bonita, Mont. Nearly the
entire drainage area is in the Missoula National Forest and is moun-
tainous and forested.

The flow of the stream is derived during the entire year from
perennial springs and during the summer months from the melting
snow on the mountains. This stream drains comparatively high
ranges between the Bitterroot River, Flint Creek, and the Big Hole
River. There are no appreciable tributaries for the lower 25 miles
of its course. Above this point, Hogback Creek, Upper Willow
Creek, Ross and Middle Fork are the principal tributaries.

A part of the flow of this stream is at present used in placer
mining. There will eventually be power development at several
places along its course.

ROCK CREEK NEAR QUIGLEY, MONT.

This station was established in the fall of 1910 and is maintained
in cooperation with the United States Forest Service.

A staff gage is used.

The following discharge measurement was made by W. A. Lamb:

September 22, 1910: Width, 112 feet; area, 148 square feet; gage height, 1.30 feet;
discharge, 295 second-feet.
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Daily gage height, in feet, of Rock Creck near Quigley, Mont., for 1910.
[H. N. Morgan, observer.]

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

BITTERROOT RIVER BASIN.
GENERAL FEATURES.

Bitterroot River is formed in the western part of T.2 N., R. 20 W,
by the junction of its East and West forks and flows northward 50
miles to Missoula, where it unites with Clark Fork.

The West Fork rises in T. 4 S., R. 22 W, and flows northeastward;
the East Fork rises on the west slope of the Continental Divide,
flows southwestward about 15 miles, then northwestward 8 miles
to the point of junction with the West Fork. The area drained by
these upper forks is mountainous and the streams are fed by melting
snow and by perennial springs. The basins contain little arable
land except along the immediate river bottoms.

Below the forks the Bitterroot occupies a more open valley and
receives many short tributaries draining the bordering mountain

slopes.
WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

This station, which is located in sec. 27, T. 2 N., R. 21 W, approxi-
mately 500 feet downstream from the ranger’s station, one-half mile
from the mouth of Trapper Creek, and 2 miles above the mouth of
this fork of the Bitterroot, was established September 19, 1910,

The drainage area above this point is 572 square miles.

The gage is a staff fastened to a tree on the left bank.

The bed of the stream is composed of small bowlders and is prob-
ably permanent. The channel is comparatively uniform in cross
section.

Discharge measurements are made by wading or from a cable.

Winter flow is affected by ice.

The following discharge measurement was made by W. A. Lamb:

September 19, 1910: Width, 92 feet; area, 128 square feet; gage height, 2.11 feet;
discharge, 148 second-feet.
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Daily gage height, mfeet and discharge, in second-feet, of West Fork of Bstten‘oot River
near Darby, Mont., for 1910.

[W. A. Kerlee, observer.]

September. October. November. December.
Day.
Dis- G&? Dis- | Ga Dis- | Ga; Dis-
height. | charge. | height. | charge t. | charge,. | height. | charge
40] 2.22 213{ 2.30 245
143 2.25 225 2.30 245
213 2.30 245 2,34 261
336 2.23 217 2.35 265
1556 2.18 108 2,36 269
321 2.10 170 2.18 191
285 2.20 205 2.20 205
277 2.40 285 2.37 273
27| 2.60 380 | 2.30 245
265 | 2.68 \ 408 | 2.32 253
257 | 2.8 520 | 2.26 229
249 2.85 580 2.22 213
249 |........ 563 2.20 205
b7 7 N PR 546 2.20 205
245 l.ca... .- 529 2.20 205
243 feueneens 512 2.25 225
241 |ecune.n. 495 2.34 261
239 [ceenennn 478 2.34 261
2. 11 237 [eeeenn-- 461 2.34 261
2.06 235 |evevanen 444 2.43 298
2.10 2.50 330
2.12 2.47 316
2.09 2.47 316
2.08 2. 46 312
2.03| 164 [........] 226 ........] 8567 |eee....o. 307
2.05 ees 302
2.05 | 186 .......] 221 ........ 321 i....... 298
2.06 2,42 294
2.01 2.39 281
2.00 2.35 265
........ ae- 2.35 265

NoTE.—Daily discharge determined from & rating curve fairly well defined. Discharge interpolated
for days on which gage was not read.

Monthly discharge of West Fork of Bitterroot River near Darby, Mont., for 1910.
[Drainage area, 572 square miles.]

Discharge in second-feet. Run-off,
Accu-
Depth in
Month, Per b racy.
: . incheson | Totalin
Maximum. | Minimum. | Mean. sg:lage drainage | acre-feet
g ares.
September 18-30............ 177 140 160 0.280 0.12 3,810 | B.
October....... - 335 140 236 .413 .48 14,500 | C.
November. .. .. 580 170 372 .650 . 22,100 | C.
Decomberaeeceeeecencannn. 330 191 261 456 .53 16,000 | B.

EAST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

This station, which is located at Joe Olson’s bridge in front of
the Medicine Tree ranger station in SE. § sec. 21, T. 2 N., R. 20 W,
10 miles from Darby, and 3 miles from the ]unctlon of the East and
West Forks of the Bitterroot, was established October 20, 1910.
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The drainage area above this point comprises 340 square miles.
N9 important ditches take water from this fork.

The gage is a vertical staff fastened to the bridge abutment on the
right bank.

The bed of the stream is composed of large cobble stones or bowlders,
and is probably permanent.

Discharge measurements are made by wading or from the bridge.

The winter flow is seriously affected by ice.

The accuracy of the records is rated as fair.

The following discharge measurement was made by W. A. Lamb:

September 20, 1910: Width, 50 feet; area, 66 square feet; gage height, 2.20 feet;
discharge, 84 second-feet. :

Daily gage height, in feet, and discharge, in second-feet, of East Fork of Bitterroot River
near Darby, Mont., for 1910.

[J. D. Vance, observer.]

September. October. November. December,
Day.
Gage | Dis- | Ga Dis- | G Dis- | Ga Dis-
height. | charge. | height. | charge. | height. | charge. heig%?t. charge.
04| 2.30
. 30 104 | 2.30
.40 124 | 235
. 60 166 2.30
.40 124 2.25
2.40 124 2.25
2.35 114 2.25
2.35 114 2.40
2.30 104 2.40
2.28 100 2.40
2,25 94 2.50
2.25 94 2.60
2.30 104 ........
2.35 114 2.30
2.30 104 2.30
2.25 94 2.10
2.20 84 2.10
2.30 104 2.10
2.30 104 ........
2.25 94 2.30
2.25 94 2.35
2.25 94 2.40
2.25 94 2.40
2.25
2.25
2.35
2.30
2.20
2.25
2.28

Note.—Daily discharge determined from a fairly well defined rating curve. Discharge interpolated
for days on which gage was not read.
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Monihly discharge of East Fork of Biiterroot River near Darby, Mont., for 1910.
[Drainage area, 340 square miles.]

Discharge in second-feet. Run-off.
Month, per |Doptaim | iy
Maximum. | Minimum. | Mean. | square ches on o :
mile. drainage | acre-feet.

104 84 9.5 0.275 0.12 2,040 | C.

166 84 104 .306 .35 6,400 | B.

166 66 111 .326 .36 6,600 | B,

145 50 108 .318 .37 6,640 | C.

LOLO CREEK NEAR LOLO, MONT.

Lolo Creek rises in the Missoula National Forest in T. 11 N, R. 24
W., and flows eastward to its junction with Bitterroot River near
Lolo, Mont.

The flow of the stream is derived during the spring and early
summer from melting snow, and during the remainder of the year
from perennial springs. The chief tributary is the South Fork, which
joins the creek 8 miles above its mouth.

The gaging station, which is located in sec. 35, T. 12 N., R. 21 W,
1 mile below Anderson’s ranch, was established October 18, 1910.
Several small ditches take water from this stream above the station
for irrigation on the ranches. Below the station all the normal
flow is diverted for irrigation of land along the creek and Bitterroot
River.

The drainage area above this station comprises 249 square miles.

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

The channel is composed of gravel and small rocks and is probably
permanent.

Discharge measurements are made by wading or from the bridge.

The winter flow is affected by ice.

Discharge measuremenis of Lolo Creek near Lolo, Mont., in 1910,

Date. Hydrographer, Width. sectiogf h%? et. chlgtize.

Feet. 8q. ft. Feet. | Sec-ft.
Oct. 18! J.C. Beebe ... .cccvinmencerecccanciascacecacscoccnsncenes 46 52 2.21 90
Dec. 20 | E. W, Kramer. .ccuveeneeieennenaiienneseenrnsesnncannnns 31 34 2.11 74
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ge heights, in feet, of Lolo Creek near Lolo, Moxnt., for 1910.

L7 A £ S USRI 2.20
[0 1 2 A AN 2.13
L0701 2 N 2.22
NOV. L. i et teeeae ctaeeeaaaaaaaann 2.25
NOV. B irieii et itceaeiee o etieaneaaa e 2.20
N OV, Dottt ettt e e ae et e amaeenaencaanenaaaaneann 2.15
DBC. B0, ¢t e ieeiieieaeenaaen 2.10
B0 7Y T S SN 2.10

SF. REGIS RIVER BASIN.
GENERAL FEATURES.

St. Regis River rises in the Lolo National Forest near the Montana-
Idaho boundary line, in T. 19 N., R. 32 W., and flows southeastward
to its junction with Clark Fork at St. Regis, Mont., in T. 18 N., R.
28 W.

The basin is narrow, mountainous, and forested, and the flow of
the stream is derived from melting snow.

The basin contains little agricultural land with the exception of the
small flat near St. Regis, and this tract is irrigated from amother creek
that passes through it.

ST. REGIS RIVER AT ST. REGIS, MONT.

This gaging station, which is located in the NE. } sec. 28, T. 18 N.,
R. 28 W., below the suspension bridge at the St. Regis ranger station,
approximately 3 miles from the town of St. Regis, and the junction of
the river with Clark Fork, was established September 10, 1910.

The gage is a vertical staff attached to a tree on the left bank of the
stream about 100 feet below the bridge.

The bed of the stream is ecomposed of rocks and is fairly uniform at
the gage and is probably permanent. There is but one channel at al
stages. At low water the river is shallow and velocity fairly high.

Discharge measurements are made by wading below the bridge or,
during the high or medium stages, from the bridge.

The winter flow is seriously affected by ice.

The records derived from observations at this station are fair.

The following discharge measurement was made by W. A. Lamb:

September 17, 1910: Width, 76 feet; area, 56 square feet; gage height, 1.85 feet;
discharge, 121 second-feed,
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Daily gage height, in feet, and discharge, in second-feet, of St. Regis River at St. Regis,
ont., for 1910.
I8. C. Armitage and O. L. Beal, observers.}

September. Qctober. November. December.
Day.
Ga; Dis- | G Dis- | G Dis- Gaie Dis-
height. | charge. hefﬁ'b}. charge. | beight. | charge. | height. | charge.
120 1.80 130 1.85
120 1.84 149 1.85
120 2.30 275 2.12
120 2.80 485 2.38
120 2.45 330 1.92
120 2.30 275 1.90
120 2.21 244 2.40
120 2.16 228 3.25
120 2.70 435 2.65
120 1.96 170 2.90
120 2.02 186 3.25 758 2.50 350
120f 2.00 180 3.60| 1,000 2.25 258
120 1.98 175 2.25 258 2.00 180
120 1.95 168 1.92 160 L90 156
120 1.95 168 1.65 82 1.9 155
120 195 168 1.90 155 1.70 105
1.85 162 2.25 258 1.80 130
1.85 157 2.25 258 170 105
1.80 151 3.25 768 |oinenn.. 100
1.80 145 3.12 678 |........ 100
1.85 142 |........ 140 3.00 600 [........ 100
1.86 45 |....... 135 3.40 860 |...-n..- 100
1.81 132 1.80 130 3.00 600 {........ 100
1.80 130 1.80 130 2.90 540 |........ 100
1.81 132 1.8 130 2.60 390 [........ 100
1.81 132 2.00 180 2.9¢ 540 {........ 100
1.80 130 2.38 303 3.00 600 |........ 100
1.80 130 2.50 350 3.00 600 [...nn... 100
1.80 130 2.25 258 3.00 600 |........ 100
1,80 130 2.10 210 2.7 460 |........ 100
................ 2.00 b E: 1 PR IR I 100

Nore.—Daily discharge determined from a rating curve fairly well defined. Discharge interpolated for
days on which gage was not read.

Monthly discharge of St. Regis River at St. Regis, Mond., for 1910.

Discharge in second-feet.
Run-off |,
Month. (total in
: : acre-feet). |3
Maximum. | Minimum. | Mean. .
September 145 120 127 7,560 | C.
October...... aee . 485 130 210 12,900 | B.
November 1,000 92 443 26,400 | B,
DeCember. oo ve et aeaaaan 350 100 201 12,400 | C.

FLATHEAD RIVER BASIN.
GENRERAL FEATURES.

Flathead River rises on the western slope of the Continental Divide
in the southeastern part of British Columbia, and takes a general
southerly course, passing through Flathead Lake, to Dixon, Mont.,
where it turns abruptly and flows westward to its junction with
Clark Fork about 3 miles southeast of Paradise. It is a large stream
with many important tributaries, a few of which (those on which
gaging stations have been maintained) are briefly described in the

following paragraphs:
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Above the lake the principal tributaries are the Middle, North,
and South forks. The Middle and South forks rise in the Rocky
Mountains in the Lewis and Clark National Forest, and flow north-
westward, the Middle Fork uniting with the North Fork, about 6
miles southwest of Belton and the South Fork entering near Colum-
bia Falls. The drainage areas of these forks are long and narrow
and very mountainous, but from Columbia Falls to the lake the
valley is broad and fertile and the stream sluggish. The principal
tributary that enters between Columbia Falls and the lake is Still-
water River.

Swan River, which enters the Flathead in Flathead Lake, rises
between the Mission and Flathead ranges and the Rocky Mountains
in T. 17 N, R. 17 W., and flows northwestward to its mouth near
Big Fork, Mont. The basin is long and narrow, mountainous and
forested, and contains but little arable land. A number of lakes
near the headwaters and a comparatively large lake near the mouth
of the stream tend to equalize the flow. Near the mouth of the
river at Big Fork is the plant of the Northern Idaho & Montana
Power Co., which develops power for the city of Kalispell.

Below Flaﬁhesd Lake the first important tributary of the river is
Little Bitterroot Creek, which rises in Little Bitterroot Lake near
Marion, Mont., and flows southeastward to its junction with the
Flathead 12 miles north of Dixon. It is about 50 miles long, has
‘many small tributaries, and drains an area comprising about 600
square miles. Near Hubbart the creek has a sheer fall of about 50
feet and is bounded by high cliffs. Several reservoir sites have been
surveyed on the upper part of the stream.

Three miles below the mouth of Little Bitterroot Creek the Flat-
head is joined by Crow Creek, a small stream rising in the eastern
part of the Flathead Indian Reservation and flowing southwestward.
" Eight miles below the mouth of Crow Creek, Mission Creek enters
the Flathead. This creek rises on the western slope of Mission Range
and takes a general northwesterly course. Its principal tributary
is Post Creek, the outlet of Lake McDonald. Dry Creek, on which
8 gaging station is maintained, enters Mission Creek a few miles
above St. Ignatius.

The only other important tributary of the Flathead is Jocko River,
which rises in the eastern part of the Flathead Indian Reservation
and flows northwestward into the Flathead near Dixon. Tributaries
of Jocko River on which stations have been maintained are Big
Knife, Agency, Finley, and Valley creeks.

The Flathead is not subject to sudden fluctuations in volume, as
its flow is regulated by the lake.' This body of water is about 20
miles long and 15 miles in maximum width. It is 2,916 feet above
sea level (Land Office map, 1907) and contains a number of islands.
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NORTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

This station, which is located at Potter’s ranch, about 10 miles
northeast of Columbia Falls, three-fourths mile above the junction of
the stream with the Middle Fork of the Flathead, was established
September 22, 1910.

The drainage area above this point comprises 1,620 square miles.

The gage is a staff fastened to a log pier on the right bank.

The bed of the stream is rocky, clean, and nonshifting.

Discharge measurements are made from a cable about three-fourths
mile above the gage.

Discharge measurements of North Fork of Flathead River near Columbia Falls, Mont.,

wm 1910.
Areaof | G Dis-
Date. Hydrographer. Width. | Section. | height. | charge.
Sq. ft. Feet. | Sec.-ft.
Sept. 22 586 | 1.60 965
Oct. 13 922| 2.94| 2,540
Nov. 26 776 2.51 1,900

Daily gage height, in feet, and discharge, in second-feet, of North Fork of Flathead River
near Columbia Falls, Mont., for 1910.

[J. F. Potter, observer.]

September. October. November. December.
Day.
Ga Dis- G Dis- Gage | Dis- Ga%e Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
2.0 1,300 2.45 | 1,820 2.2 1,510
2.35 | 1,690 2.4 1,750 2.15 1,460
2.65 | 2,090 2.3 1,630 2.15] 1,460
2.9 2,470 2.25 1 1,570 2.15 1,460
2.6 | 2,020] 22 | 1,510 205| 1,350
2.5 1,880 2.1 1,400 1 2.05 1,350
2.8 | 9,310 2.15| 1,460 2.0 1,300
3.8 3,890 2.5 1,80 20 1,300
3.5 3,650 2.4 L7550 2.0 1,300
3.45| 3,540 2.5 1,880 1.85 1,160
3.3 3,210 | 3.651 4,020 L7 1,030
3.1 | 2,820 4.15| 5400 L7 1,030
2.9 | 2,470 3.8 | 4,400{ 1.8 1,110
2.75] 2,240 3.5 | 3,650 1.7 1,030
2.6 | 2,020| 3.2 | 300 165 990
2.5 1,880 3.05} 2,730 1.65 990
2.5 1,880 2.9 2,470 1.8 1,110
25 | 1,880 | 285 2,300 17 1,030
2.4 1,750 2.7 2,170 1.6 950
2.35| 1,600 2.7 | 2,170 18 1,110
................ 2.25 | 1,570 2.9 2,470 1.6 950
1.6 950 2.2 1,510 3.0 ) 640 1.6 950
1.6 950 | ~2.15| 1,460 | 2.85( 2,300 ( L7 1,030
1.7 1,030 2.1 1,400 | 2.7 2, 160 1.7 1,030
L7 1,030 | 2.5 1,880 | 2.6 { 2,020 17 1,030
1.6 3.25| 3,110} 2.5 1,880 L7 1,030
16 956 ( 3.0 ,640 | 2.4 1,750 1.65 990
1.55 925| 2.8 | 2,310 23 1,630 1.6 950
1.6 950 2.7 2,160 2.3 1,630 1.6 950
1.7 1,030 2.65 | 2,000 2.25| 1,570 1.6 950
................ 2.55| 1,050 |........|-.......] 1.6 950

Nore.—Daily discharge determined from a rating curve fairly weil defined below 3,010 second-feet.
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Monihly discharge of North Fork of Flathead River near Columbia Falls, Mond., for 1910.
[Drainage area, 1,620 square miles.}

Discharge in second-feet. Run-off.
R : Accu-
Month. Depth in
Per A racy.
; . inches Total in
Maximum. | Minimum. | Mean. s&l;]a;e on drainage| acre-feet.
. area.

1,030 925 o4 | 0.601 0.21 17,400 | B
3,890 L,30| 220! 137 158 | 136,000 | B
5,400 40| 2310| 143 1.60| 137,000 | B.
1,510 950 | 1,120 ~691 .80 68, B.

FLATHEAD RIVER ABOVE FLATHEAD LAKE, MONT.

In order to determine the relative height and slope of Flathead
River above Flathead Lake at different stages three gages were estab-
lished April 24, 1909.

The upper gage is located across the river from the steamboat
landing at Demersville, Mont., 3 miles below Kalispel, Mont. The
second gage is located near the ranch buildings of F. N. Damon, 10
miles below Kalispel and 7 miles below Demersville. he third is
at Keller’s ranch, 1 mile above Holt, 16 miles below Kalispel and
about 6 miles above the point where it enters Flathead Lake. As
the current at these gages is sluggish, the river freezes entirely over
during the winter months.

Daily gage height, in feet, of Flathead River at Demersville, near Kalispel, Mont., for 1910.
{S. V. Shull, observer.)

Day. Mar. | Apr. | May. | June. | July. Aug. | Sept. | Oect. | Dec.
82,61 9.0 91.8 85.31 81.6| 80.3 79.6 81.3
825 91.0 91.6 85.0 81.5 80.3 79.7 81.3
82.6 89.3 91.0 84.9 8L.5 80.3 79.8 81.2
82.6 89.7 90.1 84.81 81.4 80.4 80.2 81.2
82.5 89.0 89.4 84.7 81.2 80.5 80.7 81.1
82.8 80.6| 89.0| 84.5 81.0 80.4 | 80.8 81.2
82.8 00.7 89.3 84.3 80.9 80.3 81.3 811
R3.8 92.3 £80.9 £4.0 80.9 80.2 81.0 8L.0
83.4| 93.6] 89.1 83.07 80.9 £0.1 81.5 81.5
83.3 .0 88.7 83.8 80.8 80.0 82.5 82.2
85.0| 94.5 88.5 83.7 80.8 80.0| 82.5 82.8
86.6 93.5 88.2 83.5 80.9 799 82.3 83.0
87.5 92.4 89.3 83.2 80.9 79.9 8.2 |........
87.0 92.0 88.8 82.9 80.9 79.8 8.1 |..caenn
86.5 2.0 83.6 82.8 80.8 79.8 82.0 f..cuunenn
8.0 91.3 88.4 82.7 80.8 79.8 81.9
85.8 90.8 88.5 82.7 80.7 79.8 81.5 I.
$6.0 90.3 88.3 82.8 80.7 79.7 81.2 |.

86.5 90.2 83.0 82.7 80.6 79.7 80.9 |.
88.0 90.3 87.8 82.6 | 80.7 79.7 80.8
89.7 90.2 87.4 82.5 80.7 79.7 80.7
89.6 89.7 87.01 82.4 80.6 79.6 80.7 |.
89.0 90.7 86.8 82.4 80.6 79.8 80.7 {.
88.9 9.3 86.5 82.3 0.5 79.6 80.6 |.
9.0 61.7] 86.2 82.2 ¢ 80.5 79.6 80.7
91.9 92.5 86.0 | 82.1 80.4 79.7 8l.1
93.5 92.01 8.7 8.9 80.4 79.7 81.8 |-
94.5 9.5 85.9 81.8 80.3 79.6 8L.5 ).
93.5 90.8 | 85.7| 8L7 80.3 79.6 81.4 |.
93.5 90.7 85.5 81.8 80.4 79.6 81.4 |.
PR 9.8 foeuannnn 81.6 80.3 |oevnnn.. 81.3 |.

NortE.—To obfain clevation above mean sea level, add 2,800 feet to all gage heights,
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[Fred N. Damon, observer.]
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Daily gage height, in feet, of Flathead River at Damon’s ranch, near Kalispel, Moni.,
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NotE.—T0 obtain elevation above mean sea level, add 2,800 feet to all gage heights.
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FLATHEAD LAKE AT POLSON, MONT.

This station, which is located at the steamboat dock at the town of
Polson, Mont., was established August 23, 1908. Polson is at the
southern extremity of the lake, 35 miles north of Ravalli, on the
Northern Pacific Railway, and about the same distance south of
Kalispel.

The records show the fluctuation of the lake at different periods of

the year and are of value in connection with the irrigating of the

Flathead Indian Reservation. The gage is of the ordinary staff type

reading from 77 to 94 feet. It is nailed to the middle piling at the

extreme end of the steamboat pier. Gage datum is 2,800 feet above
sea level,

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for 1910,
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

79.6 (| 8l.4| 8.9 | 87.4| 84.2| 8.3 | 8.0| 79.6| 80.6 | 81.4

79.5| 81.5| 8.9 8.3 8.1 8L.2| 8.1 | 79.6 | R0.6| 81.4

79.5| 8.6 8.8 | 87.5| 8.0 81.2| 80.0| 79.6 | 80.6 | 81.4

79.6 | 81.6| 8.5 | 87.4| 8.8 8.3 | 8.0 79.6 ] 80.6| 814

79.6 | 8.7 8.5| 8.1 83.6| 8.2 8.0 79.6| 80.6| 8.4

79.7 | 8.8} 86.4| 8.9 €3.5| 8L1| 8.0; 79.7 | 80.6| 8.3

79.6 | 8L7| 8.5| 8.8] R.4| 8.0} 8.0 79.7 | 80.6 | 8.2

79.6 1 8.7 | 86.6| 8.6| 8.3 | 80.9| 80.0| 79.8| 80.7 | 8.2

79.7 1 81.8 | 8.9 | 8.5 8.2| 8.8 | 80.0| 79.9( 80.7| 8L1

79.7| 8.9 87.2| 8.3 8.2 8.9 79.9| 8.0 | 80.7{ 8.1

7| s2.1| sn4| se2| s3.1( so.9| 7ol s0.1! sw0.7] 11

70.7| s22| s7's| s6.0| s3.0| s0.7 | 79.8| 80.1| 80.7| st0

79.7| 82.4| 87.8| 8.0 8.8 8.7 79.8| 8.2 81.0| 8LO

79.7| 8.7 | 8.9 8.9| 8.7| 80.7| 79.8( 8.2 | 8.1} 80.9

79.8] 82.8| 8.0 8.8 82.6| 8.7 79.8| 80.2| 8.3/ 80.9

79.8) 83.0| 8.9 8.9 8.5| 8.6 79.7| 8.3 | 8.3 80.8

79.8| 8.1| 87.8| 8.8 824 8.6 79.7{ 8.3 8.3 | 80.8

79.9 3.2} 8.7| 8.8 8.3 8.5! 79.6| 80.4' 8.3 | 80.7

8.0 83.3) 8.5} 8.7 | 83 80.5| 79.6| 80.4, 8l.4| 80.6

80.0| 8.4 | 87.4] 8.7 | 8.2 8.4 79.7| 8.4 8.4 60.6

80.2 | 8.8 | 8.4 | 8.5! 8.2 8.4 79.7| 80.4! 8.4 80.6

80.3 | 84.1| 87.3| 8.4 8.1 80.3| 79.7| 8.4 8.4 80.5

8.4 84.4| 87.2| 8.2 | 82.0| 80.2| 79.6 | 80.4| 8.4 80.5

80.7 | 84.4| 8.0 8.1 81.9| 80.2| 79.6 | 8.3 | 8lL.4| 80.5

81.0| 84.6| 8.0| 8.0 81.8| 8.1 | 79.6 | 80.3| 8..5| 80.4

1.2 s4.9| s6.9| 849 87| s0.1| 79.6| 80.3] 816 80.4

8l.2 | 853 | 87.0| 84.8| 8..6| 80.1| 79.6] 80.4| 85| 80.4

8l.4| 8.9 | 8.2| 84.7| 8..6| 80.1| 79.6| 80.5| 81.5| 80.3

" 8l.4 8.3 | 87.3| 84.5| 8.6 80.0| 79.6| 80.5| 85| 80.3

81.4| 86.8| 87.3 84.3| 8.5 8.0 79.6| 80.5| 8.5 80.3

8L.5 | eennn 87.41....... 8.4 | 80.0|....... 80.5 |......- 80.3

Note.—Add 2,800 to all gage heights o obtain elevation above mean sea level.
FLATHEAD| RIVER BELOW POLSON, MONT.

This station, which is located at Mishell’s ferry, 8 miles below Polson,
Mont., was established July 23, 1907.

In the vicinity of the station the river falls 240 feet in 6 miles. In
1910 the mean discharge was 2,300 second-feet, and as it is possible to
equalize the flow an enormous amount of power can be developed.
At the Newell dam site, located by the United States Reclamation

50851°—wsp 292—13——6



82 SURFACE WATER SUPPLY, 1910, PART XII.

Service, the stream flows from a narrow canyon whose bounding cliffs
reach a great height. Itis proposed to utilize the power for a pumping
plant to irrigate lands on the Flathead Indian Reservation.

No diversion canals are taken from the river.

A chain gage is fastened to the right bank just above the ferry, its
datum has not been changed since the station was first established.
Discharge measurements are made from a car on the ferry cable.

The flow at the station is little affected by ice and, as the channel
does not change appreciably, the records derived from the observa-~
tions are excellent.

Discharge measurements of Flathead River below Polson, Mont., 1910.

Date. Hydrographer. Width. s%;?ogt hgiz i ch?zge

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

Apr. 13 | Raymond Richards 430 3,680 6.21 | 12,600

ng 283 W. A. Lamb._..... 40| 580 11.04| 39,000

Aug. 2|..... do.............. 4351 3,250 | 4.96| 8,570
Oct 5| Raymond Richards 395 2,170 2.48 3,

& Soundings on this date computed from former measurement and standard section.

Daily gage height, in feet, of Flathead River below Polson, Mont., for 1910.

[Pete Mishell, observer.}
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
5.40 | 10.45 [ 11.00 | 8.20]....... 3.00( 2371 3.8 | 5.10
5.50 { 10.50 { 11.00 | 8.10 | 4.92| 3.00| 2.37| 3.90| 5.10
5.50 | 10.551 11.00| 800| 4.80| 3.00| 2.40| 3.90| 5.10
5.45|10.35 | 10.80 | 7.90 | 4.70| 3.00{ 2.42| 3.90| 5.10
5.35(10.20{ 10.75| 7.80| 4.60| 3.10| 2.52| 3.95{ 5.10
5.40 | 10.25 | 10.55 | 7.70 | 4.60| 3.00 | 2.60| 4.00] 5.00
5.60 { 10.20 | 10.50 | 7.50 | 4.40( 3.05| 2.70 | 4.00; 5.00
5.70 1 10.20 | 10.40 | 7.40]| 4.45| 3.05| 2.80 | 4.00| 4.90
5.80 | 10.50 | 10.30 | 7.20 | 4.30| 3.05| 2.90| 4.05| 4.30
5.80 . 4.30| 3.15| 3.00| 4.10( 4.75
....... 6.00 420 3.08] 3.10| 4.20| 4.75
.75 | 6.15 4.20| 3.08} 3.20| 4.35{ 4.72
.75 6.30 4.20| 3.02| 3.30| 4.40| 4.60
.80 | 6.50 4.30] 2.90| 3.40] 4.58} 4.60
.80 | 6.80 4.30 | 3.00] 3.50{ 4.90| 4.50
2.8 7.00 ] 11.55| 9.75|....... 402 2.8} 3.62| 500]| 4.50
2.85| 7.10111.35| 9.50 |....... 4.00| 2.80| 3.62| 5.10| 4.40
2.8 | 7.156111.25| 9.651....... 405 2.70| 3.62| 515! 4.40
2.90| 7.25 1120 9.65 ....... 4.05) 2.70 | 3.62| 5.18) 4.30
2.90| 7.40 | 11.15} 9.50 |....... 400 2.70| 3.65| 5.20] 4.20
3.20( 7.6010.75} 9.40 3.901 2.60)| 3.65| 520 410
3.60| 7.80|10.70 | 9.30 |. 3.80} 2.62( 3.65| 5.20| 4.00
3.80 | 815} 10.60 | 9.20 |. 3.70| 2.68| 3.70| 5.20| 3.90
4.00| 8.30)10.65! 9.00 (. 3.601 2.50¢{ 3.72| 5.20( 3.80
4.20| 8.58|10.60| 8.95]|. 3.60] 2.65| 3.72| 520 3.7
470 9.00)10.80 | 880 (. 3.40| 2.45) 3.75| 520 3.60
4.8 | 9.65|11.00 | 870 . 3.35| 2.45| 3.80| 5.25| 3.50
4.90 [....... 11.00 | 8.60 |. 3.20 | 2.48| 3.80| 5.10} 3.62
500 9.95{11.00 | 850 3.10( 2.30| 3.8 5.10| 3.5
5.10 | 10.35 | 11.00 | 8.40 3.25| 240 3.82| 5.10| 3.5
5.30 [ceennen 11.00 |....... 3.15 |....... 3.85 |.ecu0a) 3.55
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Daily discharge, tn second-feet, of Flathead River below Polson, Mont., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4,120 { 3,940 | 9,960 | 35,300 | 38,900 | 22,000 | 8,740 | 4,500 | 3,720 | 5,900 | 9,000
4,120 | 3,820 | 10,300 | 35,700 | 38,900 | 21,400 { 8,470 | 4,500 | 3,720 | 6,000 | 9,000
4,120 | 4,000 | 10,300 | 36,000 | 38,900 | 20,900 | 8,130 | 4,500 | 3,760 | 6,000 | 9,000
4,120 | 4,000 | 10,100 | 34,700 | 37,600 | 20,400 | 7,860 | 4,500 | 3,780 | 6,000 | 9,000
4,120 | 4,180 | 9,800 | 33,800 | 37,300 | 19,800 | 7,600 | 4,640 | 3,900 | 6,100 | 9,000
4,120 | 4,180 | 9,960 | 34,100 | 36,000 | 19,300 | 7,600 | 4,500 | 4,000 | 6,200 | 8,700
4,120 | 4,180 | 10,600 | 33,800 | 35,700 | 18,400 | 7,100 | 4,570 | 4,120 | 6,200 | & 700
4,120 | 4,180 33,800 | 35,000 | 17,900 | 7,220 | 4,570 | 4,240 | 6,200 | 8,410
4,120 | 4,180 | 11,400 | 35,700 | 34,400 | 17,000 | 6,860 | 4,570 | 4,370 | 6,300 | 8,130
4,120 | 4,060 | 11,400 | 38,000 | 33,800 | 16,700 | 6,860 | 4,720 | 4,500 | 6,410 | 8 000
4,120 | 4,120 | 12,100 | 39,700 | 33,100 | 16,400 | 6,630 | 4,610 | 4,640 | 6,630 | 8,
,120 | 4,180 | 12,700 ), 32,200 | 16,100 | 6,630 | 4,610 | 4,790 | 6,980°| 7,910
4,120 | 4,180 | 13,300 | 41,000 | 31,300 | 15,800 | 6,630 | 4,530 | 4,950 | 7,100 | 7,
4,120 | 4,240 | 14,100 | 42,000 | 30,600 | 15,500 | 6,860 | 4,370 | 5,110 | 7,550 | 7,600
4,120 | 4,240 | 15,300 | 42, 31,000 | 15,200 | 6,860 | 4,500 | 5,280 { 8,410 | 7,350
4,120 | 4,240 | 16,100 | 42,800 | 31,000 | 14,900 | 6,240 | 4,240 [ 5,490 | 8,700 | 7,350
3,970 } 4,300 | 16,500 | 41,300 | 29,400 | 14,600 | 6,200 | 4,240 | 5,490 | 9,000 | 7,100
3,820 | 4,300 | 16,700 | 40,600 | 30,300 | 14,300 | 6,300 | 4,120 | 5,490 | 9,160 | 7,100
3,940 | 4,370 | 17,200 | 40,200 | 30,300 | 14,000 | 6,300 | 4,120 | 5,490 | 9,250 | 6,860
3,940 | 4,370 | 17,900 | 39,900 | 29,400 | 13,700 | 6,200 | 4,120 | 5,540 | 9,310 | 6,630
3,940 | 4,790 | 18,800 | 37,300 | 28,800 | 13,400 | 6,000 | 4,000 | 5,540 | 9,310 | 6,410
3,940 | 5,450 | 19,800 | 37,000 | 28,200 | 13,100 | 5,810 | 4,020 | 5,540 | 9,310 | 6,200
3,940 | 5,810 | 21,700 | 36,300 | 27,600 | 12,800 { 5,630 { 4,100 | 5,630 | 9,310 | 6,000
3,940 | 6,200 | 22,500 | 36, 26,400 | 12,500 | 5,450 | 3,880 | 5,670 | 9,310 | 5,810
3,940 | 6,630 | 23,500 1 36,300 | 26,100 | 12,200 | 5,450 | 4,060 | 5,670 | 9,310 | 5,630
820 25,200 | 11,700 | 5,110 | 3,820 | 5,720 | 9,310 | 5,450
880 24,700 | 11, 5,030 | 3,820 4 5,810 | 9,470 | 5,280
940 24,100 | 10,700 | 4,790 | 3,860 | 5,810 | 9,000 | 5,490

. 23,600 | 10,200 | 4,640 | 3,640 | 5,850 | 9,000 | 5,280
23,000 | 9,600 | 4,870 | 3,760 | 5,850 | 9,000 | 5,360
........ 9, 4,720 |.......] 5, eee...| 5,360

No1E.—Daily discharges determined from a well-defined discharge rating curve. Discharge interpolated
for days on which gage was not read, and also for Jan. 2 when gage height was reduced by wind effect.

Monthly discharge of Flathead River below Polson, Mont., for 1910.

[Drainage area, 7,010 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthim | Accu.
. . inches on o racy.
Maximum. | Minimum. | Mean. sx%l;ﬁam drainage | scrofeet. | 4
area.

7,100 4,120 5,080 0.725 0.84 312,000 | B.

4120 3820| 4,030 1575 60| 224,000 | B.

» 630 3,820 | 5,290 755 &7 | 3250000 | A
34,700 9, 800 17,200 2.45 2.73 | 1,020,000 | A.

2, 800 33800 | 38000| 5.42 6.25 | 2,340,000 | A.
38,900 230000 31,100| 444 495 | 1,850,000 | A.
22,000 9,000 15,200 2.17 2.50 935,000 | C.

8,740 4,640 6,410 .914 1.05 394,000 | A.

£720 3,640 | 4,270 1609 68| 254000 | A

5,900 3,720 5,010 .715 .82 308,000 | A.

9, 470 5,900 7,860 1.12 1.25 468,000 | A.

9 52| 7180| 1o2 118| 441,000 | A,
42,800 3,640 12,300 1.75 23.72 | 8,870,000
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MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

This station, which is located just opposite the Great Northern
Railway depot at Belton, was established September 24, 1910.

The gage is a vertical staff fastened to a large bowlder on the left
bank.

The channel is composed of small bowlders.

Discharge measurements are made from a cable near the gage.

The relation between gage height and discharge is not affected by
ice during the winter months.

Discharge measurements of Middle Fork of Flathead River at Belton, Mont., in 1910.

i Area of | Ga Dis-
Date. Hydrographer. Width,| oo tion. height. | charge..
Feet. Sq. 1t. Feet. | Sec.ft.
Sept. 24 | McChristie and Heidel 159 - 306 (o) 615
Oct. 15 | W. G. Lamb.......... caen . 173 509 3.54 1,380
Nov. 25 | B.E. JOnes. ..o iiiii i it iiiiiineemeeeaeaannaas 179 544 4.02 1,

e Gage height not determined.

Daily gage hmght in feet, and dischargs, in second-feet, of Middle Fork of Flathead River at
Belton, Mont., for 1910.

[L. E. Smith, observer.'

October. November. December.
Day.
Ga, Dis- | Ga, Dis- Ga%e Dis-

height. | charge. | height. | charge. | height. | charge,
3.70 | 1,490 3.35 1,200

3.60 | 1,400 3.30 1,170

3.52| 1,340 3.30 1,170

3.50 | 1,320 3.22 1,110

3.381 1,230 3.15 , 060

3.30| 1,170 3.10 1,030

3.22| 1,110 3.02 974

3.68 | 1,470 2.98 948

4,22 2,010 3.00 960

4,15 | 1,940 2.92 912

5.22| 3,270 2.62 732

5.50 | 3,700 2.62 732

5.50 | 3,700 2,70 780

.40 | 3,540 2.68 768

3. 4.90 | 2,830 2.60 720
3.48 | 1,300 4.65 | 2,510 2.52 680
3.40 | 1,240 4,40 | 2,210 2.72 ¥92
3.40 | 1,240 4.20 1,990 2.68 768
3.38| 1,230 4.08 | 1,860 2.55 605
3.25| 1,140| 3.95| 1,730 2.40 620
3151 1,060 3.95| 1,730 2.28 560
3.08| 1,020 4.45| 2,270 2.50 670
3.00 960 4.30 ( 2,100 2.50 670
3.00 960 4.18 | 1,970 2.60 720
3.18 | 1,09 4.00 , 780 2.55 695
5.22 | 3,270 3.88 | 1,660 2.50 670
4.95| 2,900 3.75 | 1,540 2.50 670
4501 2,330 3.60| 1,400 | 2.48 660
4.25 | 2,040 3.55 | 1,360 2.42 630
4.05 | 1,830 3.45| 1,280 2.45 645
3.90 | 1,680 |.eeeenecfeannns . 2,42 630

Note.—Daily discharge determined from a well-defined discharge rating curve.
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Monthly discharge of Middle Fork of Flathead River at Belton, Monk., for 1910,

[Drainage area, 900 square miles.]

Discharge in second-feet. Run-off,
Accu-
Month, Depth in
Per : racy.
. incheson | Totalin
Maximum, | Minimum. | Mean. sglqlige drainage | acre-feet.
- ares.
October 15-31......c.cce... 3,270 960 1,570 1.74 1.10 5,200 | B.
November......cceeenaenn.. 3,700 1,110 1,960 2.18 2.43 117,000 | B,
December. ......coeeuuee..] 1,200 560 808 .898 1.04 49,700 | B.

SOUTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

This station, which is located on the right span of the highway
bridge, one-half mile above the junction of the South Fork with
Flathead River, in the NW. 1 SW. 1 sec. 4, T.20 N,, R. 19 W., was
established September 20, 1910.

The drainage area at this point compnses 1,640 square miles.

A standard chain gage is attached to the right span of the bridge.

The bed of the stream is composed of gravel and small rock. The
channel is broken by two piers and is comparatively regular in ¢ross
section. The current is uniform at all points.

Discharge measurements are made by wading or from the highway
bridge.

The relation between gage height and discharge is affected by
backwater from Flathead River and by logs lodging on the control
point and on the banks of the streams. During the winter months
it is affected by ice.

The gage was not read during 1910, as there was no observer.

Discharge measurements of South Fork of Flathead River near Columbia Fails, Mont.,

in 1910.
Date. Hydrographer. Width. éf::amonf. h(ém. cl?airsée.
Feet. | Sq.ft. Feet. | Sec.-ft.
Sept. 20 | Richardsand Heldel . ... ... ooimomiiaiiiiiiieacnana.. 223 376 3.12 597
Oct. 14| W. A Lamb. .ottt ciiciienaacaoananan 249 602 4.056 1,460
Nov. 27 [ B.E. Jomes. .. ..cuiiuiiiiiiiiiniiiiiiiiacairceicaannn. 260 710 4.85 2,500

SWAN RIVER AT SWAN RIVER RANGER STATION, NEAR BIG FORK, MONT.

This station, which is located in sec. 27, T. 25 N., R. 18 W., one-
half mile from the Bog cabin, 1% miles from the ranger statlon, 2
miles above the ehtrance of the river into Swan Lake, and about 20
miles from Big Fork, Mont., was established October 10, 1910.
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The drainage area above this point comprises 653 square miles.

The gage is a vertical staff attached to a tree in the bayou.

The bed of the stream is composed of gravel and small rock, and is
probably permanent.

Discharge measurements are made by wading or from a cable or
boat.

The relation between gage height and discharge at this point is
affected by backwater from the lake during the season of high water
and by ice during the winter. ,

The following discharge measurement was made by J. C. Beebe:

October 10, 1910: Width, 143 feet; area, 234 square feet; gage height, 1.11 feet;
discharge, 557 second-feet.

Daily gage height, in feet, of Swan River near Big Fork, Mont., for 1910.

[B. Sutherland, observer.]

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

LITTLE BITTERROOT RIVER NEAR MARION, MONT.

This station, which is at the log bridge crossing the stream just
below the outlet of Little Bitterroot Lake near Marion, Mont., was
established January 1, 1910.

The gage is a staff fastened to a post near the middle of the stream.

Discharge measurements are most conveniently made by wading.

The relation between gage height and discharge at this station is
little, if any, affected by ice.

Discharge measurements of Little Bitterroot River near Marion, Mont., in 1910,

Width, Areaof | Gage | Dis-

Date. Hydrographer. section. | height. | charge.
Feet. Sg.ft. Feet. | Sec.ft.
ﬁpr. 15 | Raymond Richards 20 37 2.64 36
ay 16 { W. A. Lamb 10 6.8 1.24 6.1
June 27 ..... L P 14 15.1 1.80 15
Sept. 19 | M. E. McChristie 16, 13.7 1.56 12
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Daily gage height, in feet, of Little Bitterroot River near Murion, Mont., for 1910.
[Byrl Kelsey, observer.]

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

of Little Bitterroot River neat Marion, Mont., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Dec.
30 35 31 11 1.1 6.3 2.6 3.2
30 35 30 9.4 1.2 7.0 2.6 3.2
29 35 30 8.6 1.3 7.8 2.6 3.6
28 35 30 7.8 1.4 7.8 2.6 4.0
25 35 29 7.8 1.6 7.8 2.3 4.0
22 35 28 7.8 1.6 8.6 2.0 4.0
20 35 28 6.4 1.6 9.4 2.3 3.6
18 34 26 5.0 2.6 9.8 2.6 3.2
18 32 24 4.7 3.5 10.2 2.7 3.4
18 31 22 4.4 10.2 9.8 2.8 3.5
19 30 21 3.8 17 9.4 3.0 3.4
20 29 22 3.2 16 8.6 3.2 3.2
16 28 22 3.2 15 7.8 3.6 2.9
12 25 20 3.2 14 7.0 4.0 2.6

8.2 22 19 2.6 13 8.3 4.5 2.6
4.4 22 20 2.0 13 6.3 5.0 2.6
4.0 22 20 2.0 13 8.3 4.7 2.7
3.5 22 18 2.0 12 6.6 4.4 2.8
3.5 22 17 1.9 11 7.0 3.8 2.7
3.5 21 w7 1.8 10.2 6.0 3.2 2.6
3.5 20 17 1.7 9.4 5.0 3.2 2.6
3.5 19 16 1.6 9.4 5.0 3.2 2.6
23 18 16 1.6 9.4 5.0 3.2 2.6
43 17 14 1.6 9.4 4.5 3.2 2.6
42 16 13 1.6 9.4 4.0 3.6 2.3
40 16 14 1.6 9.0 4.2 4.0 2.0
39 16 14 1.6 85 4.4 3.8 1.8
38 24 12 1.6 8.2 3.5 3.5 1.6
36 32 11 1.4 7.8 2.8 3.4 1.7
356 32 12 1.2 7.0 2.6 3.2 1.8
3B feeeea... 12 L21........ P A 1.8

Nore.—Daily discharge determined from a rating curve fairly well defined above 4.4 second-feet. Dis- ,
charge interpolated for days on which gage was not read.
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Monthly discharge of Little Bitterroot River near Marion, Mont., for 1910.

N
Discharge in second-feet. Run-off Acon.
Month. (total in racy.
Maximum. | Minimum. | Mean. | 8cre-feet).

-]

W
S
[=]wlv]

[
8
FOEEORERADYL

:

November. .
December

e Estimated by comparison with estimates obtained on Little Bitterroot near Hubbart post office.
LITTLE BITTERROOT RIVER NEAR HUBBART, MONT.

This station, which is located 13 miles west of the ranch building
of the Hubbart Cattle Co. and just above the canyon leading to the
second fall of the Little Bitterroot, was established April 22, 1909, in
a box canyon just below the falls, 1} miles from the Hubbart post
office, and 15 miles south of Marion, and was moved to the present
site, about 1 mile farther upstream, on October 17, 1909.

A few small streams enter the creek above the station, but the
principal source of water supply is Bitterroot Lake.

The gage is a staff and its datum bears no determined rela.tlon to
the datum of the gage used at the original site.

All discharge measurements are made by wading.

The stream freezes over at the gage in winter. Records of flow so
far obtained are only fair.

Discharge measurements of Little Bitterroot River near Hubbart, Mont., in 1910.

Date. Hydrographer. Width. | e o e | charse.
Feet. Sq.ft. Feet, | Sec.-ft.

Apr. 14 3% 3.44| 15
ay 17 2 9] 240 72
Sept. 20 7 26| Le2 2l
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Daily gage height, in feet, of Little Bitterroot River near Hubbart, Mont., for 1910.
[Wm. K. Hubbart, observer.]

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

Daily discharge, in second-feet, of Little Bitterroot River near Hubbart, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
20 76 119 70 40 17 10 19 16
30 78 111 68 38 16 10 18 16
50 80 103 68 37 16 10 16 16
75 80 100 67 40 16 10 16 16

100 ., 81 96 66 43 16 10 16 16
110 88 94 85 44 16 10 16 16
120 94 91 64 44 15 10 16 16
130 106 91 62 37 14 10 16 16
140 119 91 58 30 13 10 16 18
150 135 90 54 30 12 10 16 19
150 151 90 52 30 12 11 16 19
150 164 92 50 30 12 12 16 19
154 176 93 48 29 11 12 16 19
158 157 92 46 28 10 12 16 19
162 175 91 44 28 10 13 16 19
166 173 80 41 28 10 13 16 19
157 171 68 39 27 10 13 16
148 168 63 37 26 10 13 16 16
164 165 58 37 26 10 13 16 16
180 156 56 37 26 10 19 16 16
193 147 53 37 25 10 13 16 16
144 52 37 24 10 14 18 16
194 140 52 36 24 10 16 16 16
182 149 64 35 24 10 16 16 16
157 158 76 34 23 10 16 16 16
132 149 74 32 22 10 16 16 16
128 140 ¢! 33 21 10 16 16 16
124 130 71 35 20 10 16 16 16
111 121 71 34 19 10 16 16 16
98 120 71 34 18 10 18 16 16
87 eernannn [¢ T P 18 100 16 ]........

No'aEf.—Daﬂy discharge determined from a discharge rating curve fairly well de’.ﬁne.d between 8 and 31
second-feet.
Discharge interpolated for days on which gage height was not recorded.
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Monthly discharge of Little Bitterroot River near Hubbart, Mont., for 1910.

Discharge in second-feet.
Run-off |Accu-
Month. (totalin |Tacy.
Maximum. | Minimum. | Mean. | acre-feet).
JANUALY . ..o eoeeieeeeeeeeaaannnns al8 1,110 | D.
February.....cccccveanunn.. . . al8 1,000 | B.
March. ... ...l . . .- 133 8,180 | C.
ApPrile. oo, R £ 133 7,910 | B.

Y e e e e tineeeetaaat et e e .. . 80 4,920 | B.
June... e .. 47 2,800 | B,
July.... 29 1,780 | B,
August ... 12 740 | B.
September 13 774 | B.
October. .. 16 984 | B.

17 1,010 | B.
e16 984 | D,
4.3 32,200

e Estimated.
CROW CREEK NEAR RONAN, MONT.

This station, which is located about 4 miles south of Ronan, Mont.,
at the highway bridge on the stage road from St. Ignatius to Ronan,
was established September 21, 1906.

No important tributaries entér the creek above the station, and no
water is diverted. Mud and Spring creeks join Crow Creek several
miles below.

A staff gageis nailed to the bridge pier on theleft bank. Itsdatum
has not been changed since the station was established.

The current is sluggish and the channel does not change appreciably
except during flood stages. .

High-water measurements are made from the bridge; at low stages
measurements may be more accurately made by wading.

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

Discharge measurements of Crow Creek near Ronan, Mont., in 1910.

Areaof | Gage | Dis-
Date. Hydrographer. Width. | seetion. |neight. charge.

Feet. Sq.ft. Feel. | Sec.-ft.
37 68 106

Apr. 12 Raymolrlld Richards

ay 26 | W. A, Lamb. 30 136 4.40 220
June 21 28 2.72 107
Aug. 3 29 16.5 1,11 24.4

3 30 16.3 111 25.1
Bept. 27 | G. L. SPeITY . e et e it iiaitaeei e iciaicatanansenens 18 14.2 16.3

. L. .80
Oct. 4 B.E.Jgggs,j .............................................. 32 33 112 22
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Daily gage height, in feet, of Crow Creek near Ronan, Mont., for 1910.

[Mrs. A. McIntyre, observer.]
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No'm.—Dsilg discharge determined from a fairly well-defined discharge rating curve,
e

Discharge interpolated for days on which gage heights were not recorded.
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Monithly discharge of Crow Creek near Ronan, Mont., for 1910.

Discharge in second-feet. Runoff |Acou-
Month. (totalin |racy.
Maximum. | Minimum. | Mean. acre-foet).
e25 1,640 | D.
a25 1,390 | D.
46.8 2,880 | B,
105 6,250 | B.
197 12,100 | B.
127 7,560 | B,
33.4 2,050 | B.
22.9 1,410 | B.
20.0 1,190 | C.
23.9 1,470 | B.
31.8 1,890 | B,
2.7 1,460 | B.
57.1 41,200

¢ Estimated.
MUD CREEK NEAR RONAN, MONT.

Mud Creek rises about 6 miles southeast of Flathead Lake and
flows southward into Crow Creek.

The gaging station, which is located on Jeffrey’s ranch, 3 miles
northwest of Ronan, Mont., was established April 17, 1908.

Pablo ditch, which takes water from the creek about 200 feet
below the gage, is the only important diversion.

The gage is a staff nailed to a post driven in the stream just above
a footbridge from which discharge measurements are made.

The current is sluggish and the accurate determination of dis-
charge is difficult.

Discharge measurements of Mud Creek near Ronan, Mont., in 1910.

Date. Hydrographer. Width. sﬁ%f ng@ﬁ. ch]gi':e

Feet. Sq.ft. Feet. | Sec.ft.
qlS g.ﬁ

Apr. 13 6 2.86

ay 27 9 23 3.58 16
June 21 (] 18.8 3.11 17.6
Oct. & 7 16 2.45 3.9
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Daily discharge, in second-feet, of Mud Creek near Ronan, Moni., for 1910,

Day.

n.....

Nore.—Daily discharge determined from a fairly well-defined discharge rating curve.
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Monthly discharge of Mud Creek near Ronan, Mont., for 1910.

Discharge in second-feet.
charge cond-feet. Run-off .
Month. (total in Tacy. "
Maximum. | Minimum. | Mean, | 8cre-feet).
a4 246 | D.
a5 278 | D.
20 6.8 10.7 658 | C.
14 6.8 7.56 450 | C.

. 20 8.8 12.7 781 | C.
June. 14 11 12.4 738 | C.
July 7.2 3.5 5.12 315 { C.
August 4.6 4.0 4.17 256 | C.
September.. 4.1 3.5 3.65 217 | C.
October..... 3.5 3.4 3.46 213 | C.
November.. 4.1 3.4 3.82 27 C.
December. . 3.8 3.4 3.48 214 | C,

THE FOAT « e e emernencaennvencermcsnnsomncan]ooceeceenee]oreernnnn. 6.34 4,590

. e Estimated.
MISSION CREEK NEAR ST. IGNATIUS, MONT.

This station, which is located opposite the home of A. A. Booke,
about 1 mile downstream from St. Ignatius, was established Sep-
tember 21, 1906.

Two or three small ditches divert water above the gage to irrigate
about 800 acres near St. Ignatius Mission.

A few miles above the station, where the stream flows out from
mountains, it falls nearly 1,000 feet and affords an excellent oppor-
tunity for water-power development.

The staff gage was washed out July 5, 1907, and on July 24 a new
gage was installed a short distance downstream and with a datum
0.30 foot lower. On January 25, 1908, this gage was lowered 0.39
foot. The gage was again destroyed by high water June 7, 1908, and
was replaced, June 26, 20 feet farther downstream at a different datum,

'Discharge measurements are made by wading near the gage.

The current is swift and the relation of gage height to discharge
is but little affected by ice during the winter months. The channel
shifts during high water, but at ordinary stages the conditions for
obtaining accurate discharge data are good.

Discharge measurements of Mission Creek near St. Ignatius, Mont., in 1910.

; Areaof | G Dis-

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

Feet 8gq. ft. Feel. | Sec.-ft.
Apr. 18 | Raymond Richards.....cceeceearuennsvarcrcnnccenscosnons 22 14 2.20 26
y 251 W. A. Lamb 34 40 3.25 156
June 20 | Raymond Richards. 30 35 2.99 116
Aug. 3| W. A, Lamb 20 19 2.43 40
Sept. 24 | G. L. Sperry........ 11 11 2.28 25
Oct. 4| Raymond Richards 23 16 2.30 29




Daily gage height, in feet, of Mission Creek near St. Ignatius, Mont., for 1910.

NORTH PACIFIC COAST.

[Annie A. Booke, observer.]

95

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,051 2.5 2.15 |ecanniifenn eesa| 2851 2,35} 2.15
2.0 2.6 2.1 2.6 2.7 Joeeennn
....... 2.3 |.......| 2.55

2.0 2.2 2.15 | 2.55 2.65

195 2.15 |....... 2.65 2.6

2.0 2.85 2. 65

1.95 3.0 0 2.6 |.

1.95 3.15 | 3.0 2.6

2.0 3.1 3.0 2.55

2.05 3.45 | 3.1 2.45

2.0 3.3 3.05 | 2.55

1.95 3.15| 3.1 [.......
....... 2.9 | 295 2.5

2.0 2.9 3.8 2.5

2.05 2.9 3. 2.45

2.05 2.8 3.1 2.55

2.0 2.7 3.1 |.......

2.05 2.6 fi...... 2.45

195 205 2.2 |....... 3.5 2.5 { 23 |.......
....... 2.6 3.3 2.45
....... 2.6 3.25) 2.5

245 ......1 2.4 |....... 3.1 2.45 {.......
....... 2.8 3.1 2.5 . 2
....... 3.1 3.1 2.45 .2

2.5 3.3 ... 2.5 .25
....... 3. »)

2.55 3. 3

2.50 2.

Daily discharge, in second-feet, of Mission Creek near St.. Iynatius, Mont., for 1910.

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

15 15 46 20 64 100 89 32 20 26 2 24

15 13 57 17 57 102 69 34 20 26 281 24

15 13 28 18 52 104 66 36 21 26 28 23

15 13 22 20 52 106 63 36 22 26 28 23

17 12 20 19 63 108 57 32 22 26 28 22

[ 13 13 20 18 89 100 63 36 22 27 28 22

Y O 15 12 20 17 112 112 57 34 21 27 28 21
- S, 13 12 13 17 140 112 57 32 20 27 28 21
L S, PR 14 13 13 17 130 112 52 32 20 27 30 20
100 et 15 15 13 17 200 130 41 28 20 27 33 20
| P 15 13 17 171 170 121 52 32 22 27 36 2
120 il 15 12 15 18| 140 130 49 32 22 28 36 20
13....... Geaeanan 13 12 15 20 104 46 32 22 28 33 20
Mo eeeea.. 15 13 15 28 96 112 46 32 22 28 30 20
15........ veseen 17 15 17 28 96 | 112 41 30 22 28 28 20
16eeinicennnn.. 13 15 13 25 82 130 52 28 22 28 28 18
17 e 13 13 15 24 69 130 46 28 22 28 28 17
18l 13 15 13 23 571 170 41 25 22 28 28 17
19, L 12 12 15 22 57 210 46 28 22 28 28 17
b | 13 22 22 28 57 170 41 25 22 28 28 17
b1 13 32 17 36 57 160 46 25 22 28 28 17
b I, 15 41 25 36 70| 130 41 24 22 28 28 17
23...... ceeenannn 15 42 32 46 82 130 46 22 22 28 28 17
b T, 15 44 32 57 130 130 41 22 28 28 28 17
25...... O 17 46 32 88 170 114 46 25 2 .29 28 17
26...iirennennns 130 98 43 22 20 30 27 17
27....... ceeneans 130 82 40 25 22 31 26 17
28..... ceereraaan 96 69 36 22 25 32 26 17
2. e, . 97 82 36 19 25 30 25 17
30..cinnne cerenen 98 112 32 19 26 28 25 17
k1 99 [....... 32 19 |....... B loeennnn 17

Dischocgo intrporated Ior

determined from a fairly well defined dischm‘ge mting eurve.

or days on which gage heights were not recorded.
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Monthly discharge of Mission Creek near St. Ignatius, Moni., for 1910,

. . nd-
Discharge in second-feet. Runoft |,
Month. (total in racy.
Msaximum. | Minimum. | Mean. | 8cre-feet).
14.5 892 | B.
22.3 1,240 | B.
21.6 1,330 | B.
37.3 2,220 | B.
98.0 6,030 | B.
120 7,140 | B.
48.8 3,000 | B.
28.0 1,720 | B.
22.1 1,320 | B.
27.9 1,720 | B.
28.6 1,700 | B.
19.1 1,170 | B.
40.7 29,500

DRY CREEK NEAR ST. IGNATIUS, MONT.

Dry Creek rises on the western slopes of the Mission Range in the
southeastern part of the Flathead Indian Reservation and flows
northwestward into Mission Creek. It is the outlet of St. Marys
Lake, which will be used as a reservoir to store the entire flow of the
stream.

The gaging station, which is located opposite Felsman’s ranch,
about 3% miles southeast of St. Ignatius, was established April 16,
1908.

One small irrigation ditch diverts water above the station; the only
tributary is a small creek which enters from the right a short distance
below the station.

The gage is a staff nailed to a tree on the left bank; its datum has
not been changed.

The bed of the stream is composed of coarse gravel and bowlders,
and the current is swift.

Discharge measurements are made by wading near the gage. At
low and medium stages none of the water reaches Mission Creek, and
during the winter and early spring water ceases to flow at the gage.

Conditions for correct determination of discharge are fair.

Discharge measurements of Dry Creek near St. Ignatius, Moni., in 1910.

. Area of | Gage
Date. Hydrographer. ‘Width.| section. | height. |charge.

Apr. 18 | Raymond RIchards. .oocoovuoennsoonooones FUSSUURUU! TSI ISR N X
ay 25 | W, A. Lamb . 41
June 20 | Raymond Richards aee . . 28.2

Oct. 4]..... L6 P .0
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" Daily gage height, in feet, of Dry Creek near St. Ignatius, Mont., for 1910.

[Hemry Felaman, observer.]
Day. Apr. | May, | June. | July. | Aug. Day. Apr. [ May. | June, { July. | Aue.
0.7 0.7 1.0
.9 .8 |. 1.0
.7 .65 1.1
.8 .75 .95
.7 .7 .9
.8 .9
.7 .9
.9 .9
.8 .8
.8 .7
.7 .8 o5 feeanee
.83 a3 e
.8 .45 | .8 2 feeenee
.9 55 |eeneen .7 I 2 O
.9 «86 [eenene .7 f ......

Daily discharge, in second-feet, of Dry Creek near St. Ignatius, Mont., for 1910.

Day. Apr. | May, | June. | July. | Aug. Day. Apr. | May. | June. | July. | Aug.
14 19 1.0 28 39
25 32 . 32 39
10 19 25 48
7 25 . 22 36
14 19 2.4 3% 32
14 25 4.2 19 32 [ X3 .
19 19 7.0 25 32 7.0 |......
25 32 0 19 32 4.21......
39 25 2.4 39 25 7.0 fceuns
48 48 7.0 39 19 5.6 {ccenae
48 48 12.0 48 25 3.8 feenena
48 28 16.0 44 19 4.2 0.cenn
32 25 19.0 32 25 2.4 ......
28 32 10.0 32 19 24......
3 32 22.0 32 19 2.4 ..0e..
....... 19 leeeuned] L0 Jue.ees
Norx.—Daily discharge determined fron: a fairly well-defined discharge rating curve,
Monthly discharge of Dry Creek near St. Ignatius, Mont., for 1910.
Discharge in second-feet. Run-off hoon
Month. (total in ;

Maximum. | Minimom. | Mean, acre-feet). | V-

Norx.—Stream dry Jan. 1 to Apr. 19, and Aug. 1 to Dec. 31,

POST CREEE NEAR RONAN,! MONT.

Post Creek rises on the western slope of the Mission Range and
flows southwestward to Mission Creek. It is the outlet of Lake
McDonald and its flow can be equalized throughout the year by
utilizing the lake for storage.

1 Station described in report for 1909 as near St. Ignatius, Mont., as the observer obtained his mail at
that post office.

50851°—wsp 292—13——7
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The North Fork, the only important tributary, enters 2 or 3
Discharge measurements of Post Creek near Ronan, Mont.,

During the flood of June, 1908, a new channel was opened through

The gaging station, which is located near the house of J.
patrick (formerly occupied by Joseph Allard), about 5

Discharge measurements are made by wa
The current is swift, and the relation of gage height to

Two small ditches divert water above the gage to
The staff gage datum has remained unchanged.
but little affected by ice during the winter months.

east of Ronan, Mont., and 10 miles north of St. Igna

lished September 21, 1906.
the timber on the right bank.

miles below the gage.
ured November 9, 1908,

98
acres.
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Daily discharge, in second-feet, of Post Creek near Ronan, Mont., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
26 35 27 27 9% 347 140 56 40 35 45 35
27 24 35 31 86 356 140 62 40 31 40 35
27 31 40 31 105 195 140 56 40 35 45 40
27 31 35 27 105 152 109 50 35 31 40 35
27 35 40 31 105 152 116 56 40 40 45 40
27 31 40 31 152 140 105 |- 56 40 35 40 35
35 27 31 27 158 123 86 50 31 35 40 35
31 31 35 31 210 152 105 56 35 40 56 40
31 27 31 31 210 140 96 50 31 35 56 35
27 31 35 35 260 166 105 561 31 40 69 40
31 27 31 40 243 147 86 50 27 35 69 35
27 31 35 45 260 187 96 62 31 35 86 31
31 31 35 62 226 166 96 62 31 40 96 35
27 31 31 50 166 140 86 56 31 35 86 31
31 31 35 56 152 147 96 62 31 40 86 31

40 56 140 195 105 62 35 35 69 27
35 45 116 181 86 56 31 35 69 27
40 50 116 217 96 56 40 62 31
35 45 105 195 86 56 31 35 45 27
40 62 116 195 96 69 ® 40 50 31
40 66 116 181 86 56 35 35 40 27
40 69 140 181 96 56 45 35 40 27
50 69 166 147 86 69 45 40 40 31
45 66 181 127 78 50 40 35 35 b14
50 78 195 127 86 50 45 40 40 31
54 109 226 116 78 56 45 45 35 27
37 127 210 127 69 45 35 45 35 27
35 127 196 152 78 45 40 50 40 31
31 127 181 152 62 45 31 45 35 27
35 127 196 166 62 56 31 50 40 31
k1 N PO 181 ... 56 45 |eaeun.. 45 |ounn.n 27
Nore.—Daily discharge determined from a fairly well deflned discharge rating curve.
Monihly discharge of Post Creek near Ronan, Mont., for 1910.
i i -feet.
Discharge in second-fee Run-oft roon
Month. (totalin | .y
Maximum. | Minimum. | Mean. | 3cFe-feet)
35 26 28.8 1,770 | B.
35 24 3L.2 1,730 | B.
54 27 37.2 2,290 | B.
127 27 59.3 3,530 | B.
260 86 165 10,100 | C.
356 116 172 10,200 | C.
140 56 93.8 5,770 | B.
62 - 45 55.2 3,390 | B.
45 27 35.9 2,140 | B.
50 31 38.5 2,370 | B.
9% 35 52.5 3,120 | B.
40 27 31.9 1, B.
356 24 66.9 48,400

JOCEKO RIVER NEAR JOCKO, MONT.

This station, which is located at the highway bridge on the road
between Jocko and Ravalli, about 1} miles northwest of the Jocko
Agency, was established August 20, 1908. \

Big Knife and Blodgett creeks enter Jocko River above the gage,
and Finley, Agency, and Valley creeks enter below the station. The

/



100 SURFACE WATER SUPPLY, 1910, PART XIL

large canal recently constructed by the Reclamation Service diverts
its water above the station. A few small ditches divert water from
Jocko River between its source and Ravalli, and the waters of its
tributaries are used to some extent for irrigation near the Jocko
Agency. Indian ditch, diverted from the East Finley, is the largest
ditch now in operation. Five thousand acres aré to be irrigated in
the upper Jocko Valley.

The gage is a staff nailed to the middle pier of the downstream side
of the highway bridge. The gage datum has remained constant.

Measurements are made by wading at low water and from the high-
way bridge in flood season. The channel is not likely to shift in
ordinary stages.

Discharge measurements of Jocko River near Jocko, Mont., tn 1910,

Aren of Dis-
Date, Hydrographer. Width| Soetion. hgiagiet. charge.
8q. ft. Feet. | Sec.-ft.
ﬁpt' 19 80 8.15 35£
ay 30 9 8.4 466
June B 66 7.56 158
Aug. 5 2L9 6.21 20.8
Oct. 7 & 688 67

Daily gage height, in feet, of Jocko River near Jocko, Mont., for 1910.

{Tony Delaware, observer.)

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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Daily discharge, in second-feet, of Jocko River near Jocko, Mont., for 1910.

101

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
85 uy 443 451 100 21 57 81 88
90 111 429 511 97 22 87 81 98
90 114 416 571 93 23 56 61 96
90 117 403 630 & 23 56 64 97
20 120 468 620 8 24 55 67 97
95 123 532 609 81 24 53 67 94
95 128 597 599 78 24 51 66 92
95 129 667 589 5 23 53 65 96

100 131 737 496 72 2 56 61 100
100 145 807 404 70 22 57 57 115
100 159 880 312 67 22 56 55 130
100 3 70 297 64 22 &b b4 146
100 187 665 282 61 23 54 53 136
100 201 742 268 56 2 54 52 125
100 215 670 254 52 23 54 52 118
100 228 597 242 47 30 55 52 110
100 281 524 230 46 36 55 52 106
100 334 451 218 44 37 56 56 102
100 387 435 204 43 38 57 61 99
107 440 419 190 42° 39 68 59 100
114 495 403 177 40 39 78 56 102
122 550 447 164 38 40 73 53 101
130 606 491 156 36 42 63 53 100
138 633 536 148 34 43 62 53 102
146 660 581 140 32 43 63 96 104
154 687 551 132 31 44 64 138 105
147 713 521 122 30 44 62 119 96
141 627 491 114 30 41 59 100 88
135 542 481 105 29 38 60 80 86
129 457 471 103 28 48 60 80 8
123 |ecennnas 461 [........ 24 57 eeeaait 80 {.eunnn.n
NotTE.—Daily discharge determined from a fairly well-defined discharge rating eurve.
Discharges interpolated for days on which gage heights were not recorded.
Monthly discharge of Jocko River near Jocko, Mont., for 1910.
Mean
Run-off | Ac-
Month, i(!lliscseharc Umgd'{ (total in | cu-
teot, | acre-feet). |racy.
e85 5,230 ! D.
e85 4,720 | D.
110 6,760 | C.
327 19,500 | B.
551 33,900 | B.
311 18,500 | B.
55.8 3,400 | B.
32.3 1,990 | B.
58.8 3,500 | B.
67.2 4,130 | B.
104 6,190 | B. .
e75 4,610 | D,
The year........ R PR S m N R R e 155 112,000

@ Estimated by comparison with records of flow obtained at the Ravalli gaging station.

JOCKO RIVER AT RAVALLI MONT.

This station, which is located about 400 feet downstream from a
point opposite the railroad station at Ravalli, Mont., was established

October 18, 1906.

One large and several small ditches divert water above the station.
The gage used during 1910 was a staff fastened to & log on the right
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bank. A chain gage was installed in November, 1910, but was not

used until 1911.
during its use.

The datum of the stafl gage remained unchanged

The current is swift and the relation of gage height to discharge
is little affected by ice during the winter months. The channel
shifts during very high water but is practically permanent at ordi-

nary stages.

At low and ordinary stages, discharge measurements are made by
wading near the gage; flood-stage measurements can be made from
a highway bridge three-fourths mile above the gage.

Conditions favor the accurate determination of discharge.

Discharge measurements of Jocko River at Ravalli, Mont., in 1910.

. Areaof | Ga Dis-

Date. H.ydrographer. Width. section. | hei, charge.

Sg.ft Feet. | Secft.

e 141 2.91 gt39

136 3.61 824

90 2.25 263

54 1.68 120

56 182 150

Daily gage height, in feet, of Jocko River at Ravalli, Mont., for 1910,
[G. D. Pendray, observer.]
Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
Lt iiacetcaennaes 1. 85
2.. L 85
3.. 1 85
4 . L 85
5. 1. 85
6. 1. 85
7. 1 8 -

8. 1. 85
9. . L 85
10 L 85
1. 95
1. 95
1. 95
1. 95
1, 95
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Daily discharge, in second-feet, of Jocko River at Ravally, Mond., for 1910.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. { Nov. | Dee.
1. 235 905 660 180 110 180 167 192 167
2. 265 905 705 180 110 180 167 192 167
3. 235 905 615 180 110 155 167 192 167
4, 25| 1,070 615 180 110 180 167 192 167
5. 295 | 1,120 570 180 110 180 167 192 167
6. 205 | 1,070 480 180 110 180 167 192 167
7... 180 110 180 167 192 167
8... 155 110 180 167 192 167
9... 155 110 180 167 192 187
155 110 180 167 192 167
155 110 180 192 192 142
1556 110 180 192 220 142
130 110 180 192 220 142
130 110 180 192 220~ 142
130 110 180 192 192 142
130 110 155 192 192 142
130 110 155 192 192 142
130 110 155 167 192 142
130 110 156 167 192 142
130 130 155 167 192 142
110 130 155 167 192 142
110 130 155 192 192 120
110 130 155 192 192 120
110 155 156 192 192 142
110 155 155 192 192 120
110 155 155 250 192 142
110 155 155 192 167 142
110 155 155 192 167 142
110 - 155 155 167 167 142
110 155 155 167 167 142
110 180 {........ 167 |...oait 142

. I\tIo'rE.—Daily discharge determined from a discharge rating curve fairly well defined below 1,070 second-
oot.

Monthly discharge of Jocko River at Ravalli, Mont., for 1910.

Month.

Disch: in second-feet.
arge in secon Ranoft |,
(total in Tacy.

Maximum. | Minimum. | Mean. | cre-feet).
4130 7,79 | D.
al30 7,220 | D.
e170| 10500 | D
602 35,800 | B.
942 57,900 | B.
392 23,300 | B.
138 8,480 | B.
125 7 B.
167 9,940 | B.
10| 1’100] B,
191 11,400 | B:
148 9,100 | B.

276 200, 000

e Estimated.

BIG ENIFE CREEK NEAR JOCKO, MONT.

Big Knife Creek is a small stream that rises in the mountains and
flows westward to its junction with Jocko River, about a mile north

of the Jocko Agency.

The gaging station, which is located near the small highway bridge
that spans the creek about 24 miles northeast of Jocko, Mont., was

established August 19, 1908.
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On August 1, 1910, water was turned into a recently constructed
canal about a mlle above the original site of the station, and on
August 5 a new station was established at a point above the head-
gates.

The gage at the original station is a staff just above the highway
bridge; its datum has not been changed. The channel does not
shift except during extremely high stages; all discharge measure-
ments are made by wading.

The creek freezes over in cold weather.

Discharge measurements of Big Knife Creek near Jocko, Mont., in 1910.

Date. Hydrographer. Widtn,| Ares of hfi?éﬁ ch]g"z"

Feet. 8g. ft. Feet. | Sec.ft.
Aug. & 10 7.2 0.65 10.2
Do.s.. 7.5 5.8 2.19 8.6
Oct. 76 6.8 5.1 2.03 7.2

o Made at new station above canal headgates.

Daily gage height, in feet, of Big Knife Creek near Jocko, Mont., for 1910,
[Tony Delaware, observer.]

Day. Jan. | Feb. | Mar. | Apr, | May. | June. |July. | Aug. | Sept. | Oct. | Nov.
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Daily discharge, tn second-feet, of Big Knife Creck near Jocko, Mont., for 1910.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
7.5| .8.0 18 2| 13 64| 33| 1Lo| 4.0
7.6 7.8 17 211 13 8.7 2.7 1.0 7.0

7.5 7.8 16 21| 13 1 2.2 10| 10
7.5 7.7 16 20) 13 11 1.7 1.0 9.8
7.5 7.7 16 20| 13 10 1.2} LO0| 97
7.6 7.6 18 20) 13 10 1.1 10 9.5
7.5 7.6 20 19| 13 1 1.0 1.1 9.3
7.5 7.5 23 19 13 12 1.0 1.1 9.3
7.5 7.5 26 18| 13 12 .9 1.0 9.3
7.5 1.7 29 18| 14 12 9| 10| 95
7.5 7.9 32 17] 15 12 1.0 1.0 9.7

7.5| 8.1 27 17| 14 12 1.0 10| 10
7.5 8.4 22 171 13 11 1.2 1.0 9.8
7.5 8.7 21 17| 13 11 1.3 1.0 9.7
7.5 9.0 19 17 14 11 1.3 10| 9.5
7.5| 9.3 17 17| 14 10 1.4 l.g 9.3
7.5 10 15 17| 14 10 1.4 1. 8.2
7.5 11 13 17| 13 10 1.4 10| 9.0
7.5} 12 13 17| 13 10 1.3 1.0 8.9
7.7) 14 13 16| 13 10 1.3 10| 89
7.9 16 13 16] 13 10 1.3 10 8.9
8.1] 18 14 16} 13 10 1.2 1.0 8.9
83] 19 15 16| 13 10 1.1 1.0 8.9
8.5) 20 16 15| 13 11 1.0 .9 8.8
87! 21 16 15| 13 9.2 L1 .9 8.7
8.9 22 18 151 13 7.5 1.2 1.0 8.6
87| 22 20 14 13 5.8 1.0 1.0 8.6
85| 20 23 13} 13 4.8 .9 .9 8.6
8.3| 19 23 13| 12 8.7 .9 9| 86
8.2) 18 B 13] 12 3.8] Lo 9| 8.6
8.1 [ceeunnn 22 [....... 9.2 3.9 ...... 09 |eeann .

No1E.—Daily discharge determined from a fairly well-defined disc
u{mll to Nov. 1 water diverted into canal above station. Additio: reoords obhined at new station
established Aug. 5 above head gate of canal.
Monthly discharge of Big Knife Creek near Jocko, Mont., for 1910,
) Discharge in second-feet. R o rcon.
Month. . (total in racy.
Maximum. | Minimum. | Mean.  acre-eet).

7.8 480 | D,

e7.5 416 | D,

7.82 481 | C.

12.3 732 | B.

19.1 1,170 | B.

17.1 ,020 | B,

13.0 709 | B.

9.38 877 | B.

1.31 78| B.

.99 61 ] B.

8.95 5381 B.

Decomber.. . ..o iiiiiiiiiiiiinnanaaae]ee PR PR a8.5 D.

B T g P SO 9.50 6,870
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Daily gage height, in feet, and discharge, in second-feet, of Big Knife Creek near Jocko,
Mgcmt., Jor 1910.

[Station above canal head gates. Tony Delaware, observer.}

August.

September.

October.

November.

Day.

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

Dis-
charge.

Gage | Dis-

Gage | Dis-

height,. charge. | height. | charge.
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Nore.—Daily discharge determined from a rating curve that is fairly well-defined.

Monthly discharge of Big Knife Creek near Jocko, Mont., for 1910.
[Station above canal head gates.]

Month.

Discharge in second-feet.

Maximum.

Minimum. | Mean.

Run-oft Wecu-
“(totalin |pacy
acre-fest).

August 5-31. e iiiiiiiieiiaiie i e
September... . e
October.....
November.

e~ 00
GO D W
mooND
LLVS8

88238
O

e Estimated.

AGENCY CREEK NEAR JOCKO, MONT.

Agency Creek is a small stream that rises in the Mission Range and
flows westward to its junction with Jocko River near Agency. It
derives its water chiefly from the melting snow in the mountains

and flows rapidly down a steep grade.

the winter months,

It partly freezes over during
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The gaging station, which is located about 2 miles east of Jocko,

just above the intake of the Matt ditch, was established August 19,
1908. ’

The Matt ditch is the largest leaving the stream; smaller ditches
take water below the station.

A small staff gage is used and all measurements are made by wading.

Discharge measurements of Agency Creek near Jocko, Mont., in 1910.

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

Sg.ft. Feet. | Sec.-ft.
Apr. 20 i4 1.48 29
June 22 12 1.10 18
Aug. 20 3.3 .67 4.8
Oct. 7

7.8 .67 4.8

Daily gage height, in feet, of Agency Creek near Jocko, Moni., for 1910.
[Tony Delaware, observer.)

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | N3v.
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ond-feet, of Agency Creek near Jocko, Mont., for 1910.
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discharge determined from a fairly well defined discharge rating curve. For discharges

3

above 15 second-feet the 1909 dischage rating curve is used.

Norg.—Dail;

Monthly discharge of Agency Creek near Jocko

Discharge in second-feet.

Maximum. { Minimum. | Mean.
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@ Estimated.
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BLODGETT CREEK NEAR JOCKO, MONT.

Blodgett Creek is a very small stream that rises in the Mission Range
and ﬂows into Agency Creek.
The gaging station, which is located about 14 miles northeast of
Jocko, Mont., was established May 22, 1909.
A staff gage is fastened to the left bank. All measurements are
made by wading.
The discharge measurements and gage height records indicate
that the flow is fairly constant throughout the year. In 1910 the
creek carried approximately 365 acre-feet of water.

Discharge measurements of Blodgett Creek near Jocko, Mont., in 1910.

109

Date. Hydrographer. Width.| freaof |, Goge |
Feet. 8¢. f. Feet. | Sec.-ft.

Mpr 3.0 qo.'t 0.55 Oﬁﬁ
ay 30 2.5 .6 .61 .6
June 22 2.5 .65 .60 .59
Aug. 20 1.9 .25 54 14

Daily gage height, in feet, of Blodgett Creek near Jocko, Mont., for 1910.
[Tony Delaware, observer.]
Day. Mar. | Apr. | May, | June. | July. | Aug. | Sept. | Oct. Nov.
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FINLEY CREEEK NEAR JOCEKO, MONT.

Finley Creek, a tributary of Jocko River, is formed by its East and
West forks, which rise in the Mission Range and unite about one-
eighth mile above the gaging station.

The station, which is located at the ford 24 miles south of Jocko
and 3% miles east of Arlee, and is 300 feet south of the Northern
Pacific Railway, was established August 19, 1908. No ditches of
importance are diverted from this creek.

A gstaff gage is nailed to a tree on the right bank near the ford; its
datum has remained unchanged. The stream freezes over in the
winter. All discharge measurements are made by wading near the

ford.
Discharge measurements of Finley Creek near Jocko, Mont., 1910.

Date. Hydrographer. Width. sectiog{ hgiziet. charge,

Feet. Sg. Feet. | Secft.
1| S A

Apr. 20 | Raymond Richards L74
.A. Lam|

ay 30 | W. A. Lamb....... 18 13 1.60| 31
June 23 | Raymond Richards - 16 12 148 20
Aug. 20 | G. L. Sperry ....... . 13 11 L19 4.3
Oct. 7 | Raymond Richards..cc..ceemoiieiiminiacaaiinatannnceanns 10 58 1.28 7.4

Daily gage height, in feet, of Finley Creek near Jocko, Mont., for 1910.

[Tony Delaware, observer.)

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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Daily discharge, in second-feet, of Finley Creek near Jocko, Moni., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
34 60 43 11 6.2 5.0 7.4 8.6
34 54 39 11 6.2 6.0 8.0 8.6
32 48 35 11 6.2 7.0 8.6 8.6
30 43 31 10 5.9 7.2 8.6 8.4
28 53 30 10 5.9 7.4 8.6 8.2
26 53 30 10 5.8 7.6 8.4 8.2
24 63 29 10 5.8 7.8 8.4 8.2
22 76 28 10 5.8 7.2 8.2 8.4
20 89 27 10 5.3 7.2 8.0 8.6
24 102 27 9.5 4.7 6.6 7.8 9
28 115 26 8.6 4.8 6.8 7.8 10
32 94 25 8.6 5.0 7.0 7.8 11
36 73 24 8.6 5.2 6.6 8.0 10
40 70 24 8.2 5.2 6.2 8.0 10
4 65 23 8.2 5.4 6.2 8.2 10
47 60 23 7.8 5.4 6.2 8.2 9.5
51 55 22 7.8 5.4 6.2 8.2 9.2
56 49 22 7.8 5.1 6.4 8.4 9.3

48 20 7.8 4.9 6.6 8.6 9
46 19 7.8 4.7 7.0 8.4 10
45 18 7.8 4.7 7.4 8.4 11
48 17 7.8 4.7 7.2 8.2 10
51 16 7.8 5.0 7.2 80 10
54 16 7.7 5.4 7.0 7.8 10

. 58 15 7.5 5.4 7.4 8.2 9
55 14 7.2 5.4 7.8 8.6 9
52 13 7.0 5.4 7.8 8.4 8.8
49 13 6.8 5.6 7.8 8.4 8.6
48 12 6.4 5.8 7.6 8.2 8.8
46 12 6.2 5.4 7.6 8.4 9
45 [....o... 6.2 5.0 4........ 2 3 PR,

NorE.—Daily discharge determined from a fairly well defined discharge rating curve. Discharge inter-
polated for days on which gage was not read.

Monthly discharge of Finley Creek near Jocko, Mont., for 1910.

Discharge in second-feet. Run-oft -
Month. , (total in | A000
Maximum. | Minimum. | Mean. | 2cre-feet).
136 20 55.3 3,200 | B.
115 B 80.2 3,700 | B.
3 12 2.1 1,370 | B.
1 6.2 8.45 520 | B.
6.2 4.7 5.38 331 B.
7.8 5.0 6.97 415 | B.
.- 8.6 7.4 8.22 505 | B.
November. ... o eveeeniiaenieaaneiieeennnnnn, 11 8.2 9.23 549 | B.
The period........ cesvsacen cocssasssonsscssc]ocaceraracas)ocanen P P 10,700

EAST FINLEY CREEK NEAR JOCEO, MONT.

East Finley, a small creek rising in the Mission Range and fed by
melting snow in the mountains, unites with the West Fork to form
Finley Creek.

The station, which is located just above the intake of the Indian
ditch, 4 miles southeast of Jocko, 4} miles east of Arlee, was estab-
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lished August 18, 1908. Indian ditch is the only diversion, and at

low water takes practically the entire flow of the stream.

The staff gage is permanent, and its datum has remained unchanged.

Measurements are made by wading.

Discharge measurements of East Finley Creek near Jocko, Mont., in 1910.

Date. Hydrographer. Width| S8 ol | Cag | e,
Feet. | Sq. 111 Feet, | Sec. st

Apr. 20 Raymond Riehards ............................ ceeseeasanes 14 4 2.02 36

y 20 ; 10 14 19| 22

June 23 Ra 14 9.8 1.74 18
Agg. 20 S 3.5 3.6 1.33 3.3
O 7 Raym 9 6.2 1.38.{ 5.8

Dmly gage height, tn feet, of East Finley Creck near Jocko, Mont., for 1910.
[Tony Delaware, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov
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Daily discharge, in second-feet, of East Finley Creek near Jocko, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
3.0 7.0 30 39 12 5.1 4.5 .3.5 5.5
5.0 7.1 28 34 11 5.0 4.9 3.8 5.5
3.0 7.0 25 29 11 4.9 5.4 4.1 5.5
5.0 7.0 24 24 10 4.9 5.8 4.7 5.3
5.0 7.0 31 24 9.9 4.9 6.3 5.3 5.1
5.0 6.5 38 24 9.6 4.9 6.0 5.3 5.0
5.0 6.5 46 25 9.5 4.7 5.8 5.3 4.9
.0 6.5 55 25 9.4 4.5 5.7 5.3 4.9
5.0 6.3 85 25 9.3 4.4 5.5 5.4 4.9
3.0 6.5 75 25 8.7 4.3 5.3 5.5 5.4

4
5.0 7.0 85 25 8.2 4.3 5.1 5.4 6.0
5.0 7.5 63 25 8.2 4.2 4.9 5.3 6.6
5.0 8.0 41 25 8.2 4.2 4.7 5.3 6.8
5.0 8.5 40 24 8.0 4.1 4.5 5.3 6.9
5.0 8.5 35 24 7.9 4.1 4.4 5.3 6.8
5.0 8.8 35 23 7.7 4.1 4.4 5.0 6.6
5.0 15 30 23 7.4 4.1 4.3 4.7 6.5
5.0 21 28 23 7.1 41 4.2 4.9 6.4
5.1 27 27 21 7.0 4.1 4.1 5.1 6.3
6 34 27 19 6.9 4.1 4.2 5.0 6.2
7 31 26 17 6.7 4.1 4.3 4.9 6.0
8 28 32 16 6.5 4.1 4.1 4.9 6.0
9 25 38 16 6.3 4.2 3.9 4.9 6.0
10 35 45 15 6.3 4.3 3.7 4.9 5.9
11 45 48 15 6.8 4.2 3.8 5.2 5.7
11 55 44 15 6.0 4.2 3.9 5.5 5.5
11 64 40 14 5.8 4.1 3.9 5.5 5.4
10 53 36 14 5.6 4.2 3.9 5.5 5.3
9 42 37 4 5.4 4.3 3.7 5.5 5.1
8 30 38 13 5.3 4.2 3.6 5.5 4.9
7 eeeeenns i 2 R 5.2 4.11........ 5.5 [aeieans

Norte.—Daily discharge determined from a discharge rating curve that is fairly well defined.
Discharge estimated, Mar. 1-18. Discharge interpolated for days after Mar. 18 on which gage heights

were noff recorded.

Monthly discharge of East Finley Creek near Jocko, Mont., for 1910.

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

Maximume. | Minimum. | Mean. | 2cTe-feet).
LS T o PR PP PO e 5.0 307 | D.
b 32103 gD E:Y o AP PR P Ceeeesaan a5.0 278 | D.
March........oooiiiiiiiiaait, 1 5.0 6.52 401 | C.
APTil.. o 64 6.3 20.7 1,230 | B.
Y - e cesomntana s 85 24 40.3 2,480 | B.
B 1 T 39 13 21.8 1,300 | B.
JUY oo 12 5.2 7.82 481 | B.
Augnst.. oooiiiiiiiii e 5.1 4.1 4.35 267 | B.
September....... eeeeae e, 6.3 3.6 4.63 276 | B.
October. ..ooimvmieiiii i 5.5 3.5 5.07 312 | B.
November. .....coovvemnmmiininevennn. 6.9 4.9 5.76 343 | B.
December......ccoevveenreinecrenenes (R R PR e 5.0 307 | D.

The Jear. . .cccovermmvieninmananacancancnans 85  ieeeeenienns L0 7,980

o Estimated.

50851°—wsp 292—13——S8
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INDIAN DITCH NEAR JOCEKO, MONT.

Indian Ditch takes water from East Finley Creek. It is about 4
miles long and irrigates land in the vicinity of Jocko Agency.

The gaging station, which is located on the ditch just below its
intake, 50 feet below the East Finley gage, was established August
18, 1908.
A staff gage is in the flume and measurements can be made there
or in the ditch.

Discharge measurements of Indian ditch near Jocko, Mont., in 1910.

s Areaof | Ga Dis-

Date. Hydrographer. Wiath. | section, {height. | charge
Feet. Sq. ft. Feet. | Sec.-ft.
Apr. 20 | Raymond Richards......... . 5 3.8 0.81 18.8
ay 30| W. A. Lamb.......... 5 3.4 .65 17.1
June 23 Raimond Richards.... 7 5.2 .75 11.5
Aug. 20| G. L. Sperry........... 6 2.4 .37 3.4
Qct. 6| Raymond Richards....cceeeeneniiimincivionenecnacncencnans 6 2.5 .39 3.6

Daily gage height, in feet, of Indian ditch near Jocko, Mont., for 1910.
[Tony Delaware, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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Daily discharge, in second-feet, of Indian ditch near Jocko, Moni., for 1910.
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Sept.

Oct.

Nov.

Day. Mar. | Apr. | May. | June. | Jaly. | Aug.
2.8 18 18 13
2.8 16 18 13
2.4 15 19 13
2.1 13 19 12
1.8 13 20 11
1.6 14 21 10+
1.4 14 22 9.9
1.2 14 22 9.8
1.0 18 22 9.7
2.0 16 22 9.0
3.0 16 22 8.4
4.0 15 22 8.4
5.0 14 22 8.4
6.0 14 22 8.1
6.6 13 22 7.8
7.2 13 22 7.5

10 12 22 7.4
13 12 22 7.2
16 12 20 7.0
20 12 18 6.9
12 17 6.9
14 16 6.9
15 16 6.9
16 17 6.6
17 17 6.4
17 17 6.3
16 16 6.2
16 15 6.0
16 14 5.8
17 14 5.6
17 4aeen.n. 5.4

DIV ID IMTIDI0) POWI RWNWK WRRRR poooo

©2OI0I0300  CIEIEIEILS EIO i PpRhin rEOTENET OOV

RPDHWEL ROODID GIROEO HORBN ORWRW o wWww
OO ORI DOVOHN NWHIPWD WHRUML R

grgrprgrangn R R R PR R R R PR P ST D 909 00
b QOSSN 0D WD 000N D i RSO D

ARGEO OMGIOE SUOe0 OSSO RRphe oo
[ R=R e WD 00O Ot R WO DWW~ Q0 Otk hd b

NoTe.—Daily discharge determined from a discharge rating curve that is fairly well defined.

Monthly discharge of Indian ditch near Jocko, Mont., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum. | Minimum. | Mean. | 8cTe-feet).
24 1.0 10.3 613 | C.
18 12 14.6 898 | C,
22 14 19.2 1,140 | C.
13 5.4 8.28 509 | C.
5.3 2.3 3.87 238 | C.
6.2 3.6 4.43 264 | C.
5.1 3.6 4.74 201 | C.
6.4 4.3 5.38 320 | C.
.................................. 4,270

VALLEY CREEK NEAR RAVALLI, MONT.

Valley Creek is a tributary to Jocko River.

The gaging station, which is located near the mouth of the stream,
at the crossing of the higchway between Jocko and Ravalli, about
3 miles east of Ravalli and 8 miles west of Arlee, was established

August 20, 1908.

A staff gage is located on the left bank of the stream above the
bridge. Discharge measurements are made by wading.
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Discharge measurements of Valley Creck near Ravalli, Mont., in 1910.

Date. Hydrographer. width,| Areacl | Gage e
Feet. | Sq.ft Feet. | Sec.-ft.

r. 19 | Raymond Richards. 21 51 2.00 108
ay 29 | W.A. Lamb......... 18 42 1.80 71
June 22 Ragnond Richards. 19 22 1.49 42
Aug. 4| R. H, Bolster....... 18 32 1.23 17
Oct. 6| B. E. JOMeS.. eeerienaeaiaiaataataanaccetaacaarecaaaanann 18 14 1.21 15

Daily gage height, in feet, and discharge, in second-feet, of Valley Creek near Ravalli,

Mont., for 1910.
{John Morrigeau, observer.]
March. April. May. June.
Day.

Gage | Dis- Ga Dis- | Ga Dis- | Ga, Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
43 2.10 128 1.8 79
40 2.03 114 1.74 63
51 2.05 118 1.77 67
40 2.00 108 170 57
45 2.05 118 L7 61
40 2.00 108 1.65 51
40 2.10 128 1.65 51
45 2.10 128 1.68 55
51 2,15 139 1.58 43
65 2.25 161 1.63 49
1.8 79 2.25 161 1,57 42
1.95 98 2.20 150 1.55 40
2.05 118 2.20 150 1.60 45
2.00 108 2.10 128 1.53 38
2.00 108 2.05 118 1.58 43
1.9 88 2.00 108 1.50 35
1.80 88 1.95 98 1.55 40
1.95 98 2.00 108 1.55 40
L9 98 1.90 88 150 35
2.15 139 1.95 98 1.53 38
2.13 135 1.85 79 1.48 33
2.00 108 1.8 79 1.45 31
2.15 139 1.90 88 1.48 33
2.10 128 1.85 79 1.41 28
2.20 150 1.90 88 1.46 32
2.30 172 1.85 79 1,41 28
2.30 172 1.90 88 1.40 27
2.30 172 1.85 79 1.45 31
2.22 154 1.78 68 1.39 26
2.20 150 1.80 71 1.43 29
................ 175 (7% PR RN

Note.—Daily discharge determined from a fairly well-defined discharge rating curve.
No records after June 30, as observer conld not be obtained.
Monthly disckarge of Valley Creek near Ravalli, Mont., for 1910.
Discharge in second-feet. Runoft .
Month. (t"t?l - racy.
Maximum. | Minimum. | Mean. | 3¢Te-feet).

128 45 76.4 1,820 | B.

172 40 98.7 5,870 | B.

161 64 107 6,580 | B.

79 26 4.3 2,520 | B.
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PRIEST RIVER BASIN,

GENERAL FEATURES.

Priest River rises in the extreme northwestern part of Bonner
County, Idaho, and flows southward, passing through Priest Lake to
its junction with Clark Fork at the town of Priest River, about 12
miles southwest of the point at which the latter stream emerges from
Lake Pend Oreille. The river is about 50 miles long and its trib-
utaries are short streams draining a mountainous country. The
fall of the river is large and the lake affords an excellent storage

reservoir.
PRIEST RIVER AT PRIEST RIVER, IDAHO.

This gaging station, which is located near the mouth of the stream
at the highway bridge on the road from the railway station at Priest
River to Priest Lake, was established June 28, 1903, discontinued
April 30, 1905, and reestablished November 17, 1910.

A vertical staff gage is fastened to the pier of the bridge from
which discharge measurements are made; the datum of this gage is
the same as that of the gage originally used.

The relation between gage height and discharge is affected by ice
during the winter months, by occasional backwater from log jams,
and possibly also by backwater from Clark Fork. The current at
the measuring section is uneven. Conditions for accurately deter-
mining discharge are only fair. :

The following discharge measurement was made by F. C. Ebert:

November 17, 1910: Width, 115 feet; area, 380 square feet; gage height, 3.70 feet:
discharge, 918 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of Priest River at Priest River,
Idaho, for 1910.

[P. A. Finstad, observer.]

[
November. December. November. December,
Day. . Day. j
Gage | Dis- | Gage | Dis- Gage | Dis- { Gage | Dis-

height. | charge. | height. | charge. height. [charge. | height. | charge.
4.6 1,650 || 16..ccmcccnnocacncfoananansonacnnnn 3.8 980

4.9 3.7 920 4.0 1,120

4.5 3.6 860 4.1 1,200

3.9 4.71 1,750 4.0 1,120

4.0 3.9 1,050 3.91 1,050

3.8 49| 1,980 40| 1,120

4.1 5.0 2,100 4.0 1,120

4.0 4.5 1,550 40| 1,12

4.2 4.8| 1,860 3.8 930

4.0 5.9 | 3,250 3.9 1,050

4.2 5.0 2,100 8.9 1,050

4.0 4.0 1,120 3.6 860

4.0 3.5 810 3.7 920

3.9 40| 1,120 3.7 920

3.7 3.7 920 3.6 860

................ 3.6 860

Note.—Noice reported at thisstation. Daily discharge determined from a well defined discharge rating *
curve.
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Monthly discharge of Priest River at Priest River, Idaho, for 1910.

[Drainage area, 904 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
Per h racy.
: s incheson | Total in
Maximum.| Minimum.| Mean. sgnl.;ze drainage | acre-feet.
g area.
Nov. 1830 ..cceeeeennnn... 3,250 860 1,530 1.69 0.88 42,500 | B.
December.....:co.veavaen.. 1,980 860 1,120 1.24 1.43 68,900 | B.

KOOTENAI RIVER BASIN.
GENERAL FEATURES.

Kootenai River rises in central Alberta, Canada, flows southward
for 150 miles in Canada, 50 miles in northwestern Montana, turns to
the northwest at Jennings, Mont., and again to the north near Bon-
ners Ferry, Idaho, to Kootenai Lake, and finally joins the main fork
of the Columbia in British Columbia. The basin is as a whole moun-
tainous, the peaks in the divide separating it from the basin of the
South Saskatchawan on the east ranging from 10,000 to 12,000 feet
above sea level; the average elevation of the divide between the basin
of the Kootenai and that of the Clark Fork on the south is about
6,500 feet above sea level. The mountains are cut by many low
passes; are interspersed with mountain meadows and are well covered
with timber. On the north side of the divide between the Kootenai
and Clark Fork are several small glaciers, and other glaceirs and snow
fields exist within the part of the basin that is in British Columbia.

The only valley within the area is that known as Tobagco Plains,
near Rexford, on the Great Northern Railway. This valley is 3 to 10
miles wide a,nd approximately 20 miles long and lts average elevation
is 2,500 feet above sea level.

The bottom land adjoining the river is narrow and the stream is
little used for irrigation. The small creeks emptying into the river
from both sides can be utilized for irrigation in favorable localities.

The most important power site on.the Kootenai is at Kootenai
Falls, between Libby and Troy, Mont. The utilization of this site by
a 30,000-horsepower plant is under consideration.

KOOTENAI RIVER AT LIBBY, MONT.

This station, which is located on the highway bridge opposite the
Great Northern Railway station at Libby, Mont., in sec. 3, T. 20 N.,
R.31 W, about one-fourth mile from the town and the post office,
was established October 13, 1910.

A standard chain gage is attached to the left span of the highway
bridge. Previous to the installation of the gage use was made of a
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temporary staff gage fastened to an old stump near the bridge. The
old gage was removed and record of flood stages was kept for several
years by an engineer in Libby, but the gage on which he made his
readings was removed before the present gage was established and its
datum has not been ascertained.

The bed of the stream is composed of small rocks, the cross section
is uniform, the current is fairly swift and well distributed, and the
channel] is permanent.

Discharge measurements prior to the erection of the bridge were
made from the ferry cable, the use of Whlch was discontinued on the
completion of the bridge.

The relation between gage helght and discharge during the winter
months is seriously affected by ice. The accuracy of the records is
rated as fair.

The following discharge measurement was made by J..C. Beebe:

October 13, 1910: Width, 485 feet; area, 2,690 square feet; gage height, 2. 88 feet;
discharge, 11,300 second-feet.

Daily gage height, in feet, of Kootenai River at Libby, Mont., for 1910.
[L. R. Bock, observer.]

Day. Oct. | Nov. | Dec Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Deec.
1.9 P 201 I G PR 2.7 2.3 2.2 |......
1.8 L3120 e s 2.6 2.2 2.41......
1.7 1.4 2.8 2.6 2.5 2.3 1]......
1.7 1.3 2.7 2.7 2.0 2.2 |.

1.6 1.4 2.6 2.7 2.0 L9......
1.6 1.4 2.4 2.1 2.3 1.8 1]......
1.5 1.2 2.4 1.8 2.4 L7 }eenene
1.8 1.2 2.5 1.8 2.3 L5 . ...
2.1 1.2 2.5 2.0 2.3 L5 }......
2.1 1.1 2.4 2.1 i(g) 1.4f......

YAAK CREEK NEAR TROY, MONT.

Yaak Creek rises in T. 37 N., R. 24 W., flows westward 30 miles,
then southward 20 miles, and discharges into Kootenai River 10 miles
below Troy, Mont., in sec. 5, T. 32 N., R. 34 W. The basin is forested
and mountainous and, with the exception of a small area in southern
Canada, is entirely in the Kootenai National Forest. The flow is
derived from melting snow during the summer and from springs
throughout the year. Several tributaries, all comparatively small,
flow from the mountains to the creek. The stream affords excellent
opportunities for power development.

The gaging station, which is located about one-half mile above
Yaak Falls and bridge on the right side of the creek near the south
line of sec. 33, T. 34 N., R. 33 W., was established October 15, 1910.
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No water is now diverted from this creek, but a ditch is planned
that will take water from a point near the gage and carry it below the
falls for the development of power to be used in mining.

The drainage area above the station comprises 930 square miles.

The gage is a vertical staff.

The bed of the stream is composed of bowlders, is very rough, and
probably permanent. .

Discharge measurements are made by wading below the gage or
from a cable.

The relation between gage helght and discharge during the wmter
months is seriously affected by ice. At present the record must be
rated as very poor.

The following discharge measurement was made by J. C. Beebe:

October 15, 1910: Width, 78 feet; area, 95 square feet; gage height, 0.88 feet; dis-
charge, 232 second-feet.

Daily gage height, in feet, of Yaak River near Troy, Mont., for 1910.

{C. 8. Dennis, observer.)

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

SPOKANE RIVER BASIN.
GENERAL FEATURES.

Spokane River rises in Ceeur d’Alene Lake in western Idaho, flows
west and northwest, and discharges into Columbia River at Fort
Spokane, Wash. The principal tributaries received between the
lake and the Columbia are Lattah or Hangman Creek, which enters
the stream from the south near Spokane, Wash.; Little Spokane
River, which comes in from the north about 12 mﬂes below Spokane;
and Chamokane Creek, which is tributary from the north and forms
the eastern boundary of the Spokane Indian Reservation. Its
drainage area comprises about 5,880 square miles. Nearly all of the
upper portion is heavily forested and a large area is included in the
Cceur d’Alene National Forest.

The topography of the country is rugged and broken. The valley’s
sides are very steep and many of the peaks rise to regions of per-
petual snow.
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The mean annual rainfall at Spokane is 17 inches; at St. Maries,
20 inches; and on the summit of the Ceeur d’Alene Mountains it is
probably 50 inches or more. A large portion of the precipitation,
particularly at the higher altitudes, is in the form of snow whose
gradual melting helps to feed the streams during the summer season.
Occasionally the snow banks are melted suddenly by chinook winds,
and when these winds are accompanied by heavy rainfall the flood
damage is sometimes great, although its severity is mitigated to a
large extent by the natural storage in Ceeur d’Alene Lake.

The lands bordering Spokane River are for the most part agri-
cultural. Above Spokane the valley is comparatively wide and level
and is underlain throughout with coarse gravel that affords ample
ground-water storage from which a liberal supply for irrigation can
be drawn. A gravity system diverts water from the right bank of
‘Spokane River at Post Falls. Below Spokane, where the river flows
in a comparatively deep canyon, the agricultural lands consist of
narrow strips along the river banks and are irrigated for the most
part by pumping from the river. The lands flanking the canyon of
Spokane River are high and are used extensively for wheat raising.
The chief products of the region, however, are from its mines.

Ceeur d’Alene Lake, which receives the drainage from the western
slope of the Ceeur d’Alene Mountains, occupies a wide valley between
two ranges of mountains. Its upper end is within the Cceur d’Alene
Indian Reservation. The lands bordering it are for the most part
low and swampy, and the lake itself is being gradually filled by
sediment brought in by St. Joseph and Cceeur d’Alene rivers, its
principal tributaries. Undoubtedly the lake once extended a con-
siderable distance up the valleys of these streams, and for 15 or 20
miles above their mouths the bottom lands are subject annually to
overflow, except where the rivers are artificially confined in their
channels. Along the immediate banks of the streams the land is
relatively higher than that nearer the hills. The channels of the
rivers are comparatively deep and are favorable for navigation.
The valleys are used more or less for agriculture.

The Spokane affords a large amount of power. At Post Falls, 8
miles below the outlet of Ceeur d’Alene Lake, the Washington Water
Power Co. has constructed a dam and power plant. The crest of
this dam is at elevation 2,116.5 feet above sea level and is provided
with a bear-trap dam 100 feet in length by means of which the water
can be raised 10 feet above the crest proper. There are also eight
Tainter gates which, when opened, afford an additional spillway
length of 159 feet. The company’s overflow privileges do not allow
them to raise the height of water in Cceeur d’Alene Lake above an
elevation of 2,126 feet. During floods, therefore, the Tainter gates
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are opened and the bear-trap dam is lowered in order to afford as
large capacity of outflow as possible. When the water falls to an
elevation of 2,126 feet in the lake the bear trap is raised, and the
Tainter gates are manipulated to maintain the water at this point
as nearly as possible. The waters so stored are released through
the power houses. The Post Falls plant of the Washington Water
Power Co. has a nominal capacity of 15,000 horsepower; the Spokane
plant, 12,000 horsepower. The Nine-Mile plant of the Inland
Empire Railway Co. has a capacity of 10,000 horsepower. The
Washington Water Power Co. is just completing a plant at Little
Falls for a development of 20,000 horsepower, and has another under
construction at Long Lake between Nine-Mile and Little Falls.
Another plant is projected at a favorable point 14 miles below Little
Falls, and still another at the Narrows at the mouth of the river near
Fort Spokane. At both places plants of 20,000 horsepower capacity'
could be constructed.

CEUR D'ALENE LAKE AT CEUR D’'ALENE, IDAHO.

A gage was established in this lake February 15, 1905, at Cceur
d’Alene, Idaho, by the United States Geological Survey. The records
were suspended on September 30, 1905, by the Survey, but the
Washington Water Power Co. has maintained gage readings here
since that time. Since April 26, 1903, the St. Joe Boom Co. has kept
gage records at its sorting gap at Chatcolet, at the mouth of St. Joe
River.

The zero of the United States Geological Survey gage is 2,119.75
feet above sea level and the same datum has been used by the Wash-
ington Water Power Co. The St. Joe Boom Co.’s gage is at an
arbitrary datum. Comparison of records for 1906-7 indicates that
the zero of this gage is 2,118.80 feet above sea level. On December
28 and 29, 1909, a comparison of the Washington Water Power Co.’s
gage and the St. Joe Boom Co.’s gage was 2,118.55 feet. Such com-
parisons are not as reliable as could be desired on account of wind
‘effect on the lake and the gradual rising and falling of the lake sur-
face. The Washington Water Power Co. has used 2,118.7 as the
zero of the Boom Co.’s gage, and this elevation is probably as nearly
correct as can be determined without running a very expensive level
line over the mountains or installing self-registering gages.

All gage heights observed from the St. Joe Boom Co.’s gage from
April 26, 1903, to February 14, 1905, had been reduced to the datum
of the United States Geological Survey gage. Gage records have
been furnished by the St. Joe Boom Co. and the Washington Water
Power Co. '
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Daily gage height, in feet, of Ceeur &’ Alene Lake at Caeur d' Alene, Idako, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
23.05 | 23.9 | 22.65 | 31.1 |32.55 27.4 | 26.1 |24.0 | 22.25| 21.3 | 21.45 | 25.25
22,9 | 240 | 23.1 130.75)32.25|27.2 | 2605|239 |222 |21.3 [21.4 |251
22,9 |24.05) 241 |30.6 {31.90|27.0 | 26.0 |23.85|22.15| 21.3 | 21.4 | 25.0
22.75124.05 | 25.3 | 30.55 | 31.5 | 26.9 | 26.0 | 23.8 | 22.1 |21.5 | 21.85 | M.9

1227 | 24.0 | 26.5 | 30.4 |31.2 |26.7 | 26.0 |23.75|22.1 |21.65( 21.3 | 24.9
.1 22.6 [23.95]|27.3 130.25|30.9 |26.65|26.0 |23.7 |221 |21.75|21.3 |24.9
.| 22.55 | 23.95 | 27.85 | 30.1 | 30.65 | 26.55 | 25.9 | 23.65 | 22.05 | 21.8 | 21.3 | 24.9
| 22.5 [23.9 | 281 |30.15|30.4 |26.55|25.8|23.65|22.0 | 21.85|21.3 | 24.8
122,451 23.8 | 28.2 | 30,3 |30.3 {266 |25.8 |23.6 |22.0 |21.9 |21.55]|24.75
22.4 | 23.7 | 28,2 {80.7 |30.25|26.4 | 25.7 |23.55(22.0 |21.9 | 21.8 | 24.65
22.4 | 23.6 | 28.15]31.1 |30.25!26.4 | 257 }23.5 |21.95]21.9 |222 |24.6
22,3 23,5 | 281 |31.55|30.45|26.4 | 25.6 | 23.45)21.9 {219 | 22,7 | 245
2.2 |23.5 | 281 |31.95]|30.6 |26.3 |25.55(23.4 |21.85121.9 |23.3 |24.35
J22.2 | 23.45 | 28.3 |32.2 |30.65|26.3 |255 |23.3 | 21.85]|21.9 |23.6 | 24.26
. 22,1 | 23.35| 28,45 32,35} 30.6 | 26.3 | 25.4 |23.25, 21,8 | 21.8523.8 | 24.1
22,0 [ 23.25|28.75|32.2 | 30.5 | 263 |253 |23.2 |21.8 |21.9 |23.95| 23.95
. 22,0 |23.15(29.05| 32.1 |30.3 |26.3 |25.25|23.1 |21.8 |21.9 |24.0 | 23.85
22,0 | 23.1 | 29.45| 31.9 |30.05]26.3 [25.1 | 23.05 21.75|21.85 | 24.1 | 23.7
21,95 | 23.0 |29.7 |3L.7 {20.75(26.8 |25.05| 23.0 | 21.75 | 21.8 | 24.1 | 23.6
21.9 | 22.9 (3015|317 |29.5 | 263 | 250 |23.0 |21.7 |21.8 (24.1 | 23.45
21.85| 22.8 | 30.8 |31.8 |29.25(263 |24.9 |23.0 |21.7 {218 |242 | 23.3
21.85| 22.7 |31.6 |321 |29.0 (263 |24.85|22.0 [21.7 |21.8 |24.6 | 23.2
21.85 | 22.6 [ 32.2 |32.8 |28.8 |263 |24.8 |229 |21.65/|21.7 |253 |23.2
22,0 (22,55 329 |32.3 |2855]|26.25|24.7 |22.8 | 21.6 |21.7 |256 |23.1
22,5 | 22.5 |33.25|32.3 |28.4 |26.25|24.6 |22.7 | 21.55| 21.7 | 25.8 | 23.1
22,9 | 22.45|33.25|32.4 | 28.3 |26.2 |24.55]|22.6 | 21.55|21.6 |258 |23.1
.| 23.2 |22,45)33.0 |32.6 |28.2 |26.2 |24.45)22.6 |21.5 |21.6 |257 |23.05
.| 23.45 | 22.5 | 32.7 |32.8 |28.0 [262 |24.35]|22.5 | 21.45|2l.55|25.6 | 23.0
23.55 . 32.3 [32.8(27.9 |26.2 | 2425|224 !21.4 |21.55]26.55 | 22.95
.| 43.6 . 31.9 | 32.75|27.7 |26.15| 24.2 | 22,3 | 21.35| 21.5 | 25.45| 22.9
[ 23.7 35 eeean.. 27,5 |eeeena- 24.1 | 22.3 |....... 21.45 |....... 22.9

SPOKANE RIVER AT SPOKANE, WASH.

This station, whichislocated at the Martha Street Bridge in Spokane,
Wash., was established October 17, 1896, but gage readings were not
begun until October 25 of that year. From October 17, 1896, to
July 8, 1903, thé station was at the railway bridge of the Oregon
Railroad & Navigation Co. From July 8, 1903, to March 30, 1904,
it was located at the Olive Avenue Bridge. The gage at the Olive
Avenue Bridge was set to read the same as the one at the railway
bridge and, although the fall between the two points is 1.43 feet, the
gages did read practically the same between stages 2.85 and 5 feet.
On March 30, 1904, a gage was installed on the south side of the
Mission Avenue Bridge and a cable was installed for making measure-
ments at Martha Street, half a mile above the Mission Avenue Bridge.
The gage at Mission Street was read from March 30, 1904, to March
1, 1907. On April 17, 1905, an auxiliary gage was installed a short
distance upstream from the cable at Martha Street. During 1906-7
simultaneous readings were obtained on the Mission Avenue and
Martha Street gages in order to determine the relation between the
two.! Since March 1, 1907, the Martha Street gage has been used
for daily observations.

1 This table was published in Water-Supply Paper U. 8. Geol. Survey No. 252, p. 119.
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At present measurements are made from the cable at Martha
Street.

The conditions at the station are favorable for good results.

The bed of the stream is composed of gravel and changes slightly
during freshets, but the flow is controlled by a broad riffle above
Mission Street. The banks are not subject to overflow. The dis-
charge of the river at this point is greatly influenced by the operation
of the power plant at Post Falls. During the summer water is stored
in Ceeur d’Alene Lake. A dam for this purpose was completed in
July, 1906.

A record of gage heights of Spokane River has been kept by the
Washington Water Power Co.! at its dam at Spokane, Wash., since
March 22, 1891.

Estimates of discharge for 1891-1896 were published in the report
for 1909.2 The data for 1897 to 1909 have been published in the
regular reports for those years. Some of these data are subject to
revisions based on later measurements. These revisions have not
yet been made. -

Discharge measurements of Spokane River at Spokane, Wash., in 1910.

Areaof | Gage | Dis-

Date. Hydrographer. Width.| section. | height. | charge.
Feet. 8q. ft. Feet, | Sec.-ft.

-May 11 | MeGlashanand Ebert. ... ...ooiiiiiiiiiiiiiiiiiiiaiaaa..t 255 3,700 | 26.25 | 19,800
Aug. 8| L. R. Allen ] 202 1,800 | 17.53 | 2,280
Aug. 13 |..... do..... 204 1,800 | 17.61] 2,220
Nov. 22 | F. C. Ebert... 215 2,240 | 20.06 5,620
Dec. 14 d 218 2,360 [ 20.58 6, 560

1 For full description of this station sce the Eighteenth Ann. Rept. U.S. Geol. Survey, pt. 4, 1896, pp.
359-360. Gage heights from 1891 to 1896, with ful! notes regarding changes in waste-gate openings and flash-
boards, as furnished by the company, were published in Water-Supply Paper U, S, Geol. Survey No. 11,
pDb. 85-88. . <

t Water-Supply Paper U. 8. Geol. Survey No. 272, pp. 121-131,
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Daily gage height, in feet, of Spokane River at Spokane,
[A. C. Lingle, observer.]

Wash., for 1910.

125

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.| Sept. | Oct. | Nov. | Dec.
27.3 | 28.3 |23.45|18.55 |18.1 | 17.85]17.55 | 17.6 | 20.6
26.95 | 28.05 | 23.3 | 18.45 | 18.36 | 17.65 | 17.5 | 17.6 | 20.55
26.8 |27.75|23.05 | 18.5 |17.8 | 17.65 | 17.35 | 17.65 | 20.6
26.75 | 27.4 | 22.65 [ 18.25 { 17.7 | 17.5 | 17.7 { 17.65 | 20.55
26.65 | 27.1 |22.35|18.2 |17.65 | 17.35 | 17.75 | 17.65 | 20.55
. 26.5 | 26.85|21.65 18,2 {17.6 | 17.45|17.7 |17.75 | 20.75
. 26.4 | 26.6 |20.95 | 18.45 { 17.6 | 17.45 | 17.65 | 17.5 | 20.55
24.3 |26.5 |26.3520.25 { 18.45 | 17.5 | 17.5 | 17.55 { 17.65 | 20.56
24,5 }26.5 | 26.2520.85)18.35 | 17.65 | 17.5 | 17.7 | 17.6 | 20.55
24.5 |26.7 |26.2 |20.8 |[18.45|17.6 |17.4 |17.356|17.65 | 20.5
24.4 127.1 1262 [20.1 |18.3 |17.55|17.5 |17.55|17.65 | 20.45
24.25 | 27.45 | 26.35 | 20.1 [ 18.4 |17.6 | 17.45|17.56 | 17.65 | 20.4
24.4 | 27.75 | 26.45 | 19.95 | 18.35 | 17.6 | 17.25 | 17.65 | 17.8 | 20.35
24,5 | 28.05 | 26.45 | 19.65 | 18.45 | 17.65 | 17.3 | 17.55 | 17.55 | 20.25
24.6 | 28.2 |26.35|19.4 | 18.55 | 17.55 | 17.25 | 17.65 | 17.7 | 20.15
24.85 | 28.15 | 26.35 | 19.45 | 18.5 | 17.55 [ 17.3 | 17.6 | 18.25 | 20.1
25.3 | 28.0 12615119.4 |18.6 !17.6 |17.4 117.25}18.25119.95
25,55 | 27.85 | 25.95 | 18.9 | 18.5 | 17.55 | 17.3 | 17.7 [18.3 | 20.0
25.8 |27.7 |25.8 |18.9 |[185 |17.6 |17.35)17.7 |18.3 |19.95
26.05 | 27.6 | 25.6 [19.1 |18.5 |17.55|17.4 [17.7 | 19.0 |19.8
26.55 | 27.7 |25.4 [19.25 | 18.4 | 17.65 | 17.25 | 17.7 | 18.85 | 19.6
27.45 | 27.9 | 25.1 |19.3 |18.3517.3 | 17.35|17.65 | 20.2 | 19.35
28,2 |28.0 [24.9 |18.75]18.25|17.35 | 17.35 | 17.3 | 19.85 | 19.3
29.0 |27.95|24.65|18.75 | 18.3 | 17.55 | 17.4 | 17.45 | 20.55 | 19.25
29.25 | 28.0 | 24.56 | 18.75 | 18.25 | 17.45 | 17.55 | 17.55 | 20.6 | 19.1
20.2 | 28.05 | 24.45 | 18.65 | 18.25 | 17.5 | 17.4 | 17.6 | 21.1 | 18.85
29.1 | 28.2 | 24.35 | 18.6 | 18.35 | 17.55 | 17.4 | 17.55 | 21.05 | 19.0
28.9 | 28.45(24.2 |18.5 }18.35|17.5 |17.45|17.6 | 21.0 | 19.05
28.45 | 28.5 [23.9 | 18.5 |18.4 |17.95|17.45|17.6 | 20.85 | 19.1
.128.0 |28.4 |23.8 |18.5 |18.35|17.6 | 17.55 | 17.76 | 20.2 | 18.85
27.65 |.......| 23.6 |....... 18.45 | 17.6 |....... 17.5 J....... 18.85
NoTE.—Thin sheet of ice extending a few feet from bank Feb. 18 to 23.
Daily discharge, in second-feet, of Spokane River at Spokane, Wash., for 1910.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.
3,250 | 3,250 | 22,600 | 25,400 | 12,700 | 3,390 | 2,790 | 2,490 | 2,130 | 2,190 | 6,500
3,980 | 3,120 | 21,700 | 24,700 | 12,300 | 3,250 | 3,120 | 2,250 { 2,070 | 2,190 | 6,500
4,720 | 5,180 | 21,300 | 23,900 | 11,700 | 3,320 | 2,430 | 2,250 | 1,910 | 2,250 | 6,590
4,800 | 7,840 | 21,100 | 22,900 | 10,800 | 2,980 | 2,310 | 2,070 | 2,310 | 2,250 | 6,500
4,880 | 10,300 | 20,900 | 22,100 | 10,200 | 2,920 | 2,250 | 1,910 | 2,370 | 2,250 | 6,500
5,020 | 12,700 | 20,500 | 21,400 | 8,656 | 2,920 | 2,190 | 2,020 | 2,310 | 2,370 | 6,860
4,950 | 14,100 ,200 | 20,700 | 7,240 | 3,250 | 2,190 | 2,020 | 2, 2,070 | 6,500
5,250 | 14,800 | 20,500 | 20,100 | 5,980 | 3, 2,070 | 2,070 | 2,130 | 2,250 | 6,500
5,410 | 15,300 | 20,500 ,800 | 7,060 | 3,120 | 2,250 | 2,070 | 2,310 | 2,190 | 6,500
5,180 | 15,300 | 21,000 | 19,700 | 6,960 | 3,250 | 2,190 | 1,960 | 1,910 | 2,250 | 6,410
5,100 | 15,000 | 22,100 { 19,700 | 5,730 3,050 | 2,130 | 2,070 | 2,130 | 2,250 | 6,320
5,020 | 14,600 | 23,100 | 20,100 | 5,730 | 3,180 | 2,190 | 2,020 | 2,070 | 2,250 | 6,240
4,880 | 15,000 | 23,900 | 20,300 | 5,490 | 3,120 | 2,190 | 1,810 | 2,250 | 2,430 | 6,160
4,880 1 15,300 | 24,700 | 20,300 | 5,020 | 3,250 | 2,130 | 1,860 | 2,130 | 2,130 | 5,980
4,880 | 15,500 | 25,200 | 20,100 | 4,650 | 3,390 | 2,130 | 1,810 | 2,250 | 2,310 | 5,820
4,720 | 16,200 | 25,000 | 20,100 | 4,720 | 3,320 | 2,130 | 1,860 | 2,190 | 2,980 | 5,730
4,650 | 17,400 | 24,600 | 19,600 | 4,650 | 3,460 1 2,190 | 1,960 | 1,810 | 2,980 } 5,490
4,580 | 18,000 | 24,200 | 19,000 | 3,900 | 3,320 | 2,130 | 1,860 | 2,310 | 3,050 | 5,570
4,420 | 18,600 | 23,800 | 18,600 | 3,900 | 3,320 | 2,190 | 1,910 | 2,310 | 3,050 | 5,490
20 4,350 | 19,300 | 23,500 | 18,100 | 4,200 | 3,320 | 2,130 | 1,960 | 2,310 | 4,050 | 5,250
2. .1 3,250 | 4,420 | 20,600 | 23,800 | 17,600 | 4,420 | 3,180 | 2,250 | 1,810 | 2,310 | 3,820 | 4,950
22.. 3,390 | 4,350 | 23,100 | 24,300 | 16,800 | 4,500 | 3,120 | 1,860 | 1,910 | 2,250 | 5,900 | 4,580
23. 3,320 | 4,280 | 25,200 | 24,600 | 16,300 | 3,680 | 2, 1,910 | 1,910 | 1,860 | 5,330 [ 4,500
24 3,120 | 4,120 ,400 | 24,500 | 15,700 { 3,680 | 3,050 | 2,130 | 1,960 | 2,020 | 6,500 | 4,420
25. 3,120 | 4,120 | 28,100 | 24,600 | 15,400 | 3,680 | 2,980 | 2,020 | 2,130 | 2,130 | 6,590 | 4,200
Werereannnnn ,980 | 4,120 | 28,000 | 24,700 | 15,100 | 3,530 | 2,980 | 2,070 | 1,960 | 2,190 | 7,540 | 3,820
b1 SO 3,750 | 4,200 | 27,700 ,200 | 14,900 | 3,460 | 3,120 | 2,130 | 1,960 | 2,130 | 7,440 | 4,050
28iiiannnn X 3,900 | 27,100 | 25,900 | 14,500 | 3,320 | 3,120 | 2,070 | 2,020 | 2,190 { 7,340 | 4,120
.t DR 4,500 |....... y 26,000 | 13,800 [ 3,320 | 3,180 | 2,610 | 2,020 | 2,190 | 7,060 | 4,200
30........ 14420 ... 3 25,700 | 13,500 | 3,320 | 3,120 | 2,190 | 2,130 | 2,370 | 5,900 | 3,820
Blceiaenn... 4,420 | .1 0L 23,600 |........ 13,100 |........ 3,250 | 2,190 |....... 2,070 |....... 3,820
NorE.—Daily discharge determined from a well-defined discharge ra curve.
ﬂ.l:’.% stage below about 4,000 second-

mlé?w-wam determinations liable to some error, due to daily fluctuation
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Monthly discharge of Spokane River at Spokane, Wash., for 1910.

[Drainage area, 4,000 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
Per racy.
Maximum. | Minimum. | Mean. | square igx?aigsagg meeh;
mile. aren.
4,800 3,060 | 3,620 0.905 1.04 | 223,000 | B.
5,410 3,250 4,590 1.15 1.20 255,000 | A.
28,100 3,120 { 17,700 1.42 5.10 [ 1,090,000 | A.
26,000 20,200 > 300 5.82 6.49 | 1,390,000 | B.
25,400 13,100 | 18,800 | 4.70 5.42 | 1,160,000 | A.
12,700 3,320 5,950 1.49 1.66 354,000 | A.
3,460 2,920 3,180 .795 .92 196,000 { B.
3,120 1,860 2,220 .555 .64 136,000 | B.
2,490 1,810 2,000 .500 .56 119,000 { B.
2,370 [ © 1,810 2,170 .542 .62 133,000 | B.
7,540 2,070 3,770 .942 1.05 224,000 | B.
6,860 X 5,430 1.37 1.58 337,000 | A.
28,100 1,810 7,750 1.94 26.48 | 5,590,000

OKANOGAN RIVER BASIN.,
- GENERAL FEATURES.

Okanogan River rises in Okanogan Lake, in British Columbia, and
flows southward, entering Columbia River near Brewster, Wash.
Its course in Canada lies through a series of narrow lakes. The
drainage area is comparatively rough and mountainous, and is tim-
bered except along the river. The rainfall is approximately 20
inches a year.

The principal tributaries in the United States are Similkameen and
Conconully rivers and Sinlahekin, Antoine, Bonaparte, Johnson, and
Salmon creeks. The main stream is navigable from Brewstcr to
Riverside, except during low-water periods, while the tributaries
are used largely for irrigation.

SALMON CREEK NEAR OKANOGAN,' WASH.

This gaging station, which is located in sec. 31, T. 34.N.,R.26 E.,
on the stage road between Malott and Conconully, 14 miles from
Malott, 11 miles from Conconully, and 6 miles above Okanogan,
Wash., at the mouth of the stream, was established May 27, 1903.

The waters of this creek are used for storage in the development of
the Okanogan project of the United States Reclamation Service,
which has recently been completed. About 20,000 acres of land
have been brought under irrigation and are at present open to settle-
ment under the terms of the reclamation act.

The vertical staff gage is on the left bank, opposite the house of
the observer. Discharge measurements are made from a footbridge.

The conditions at the station have npt been favorable for accurate
determination of discharge since 1909, as the bed of the creek is not

1 Formerly described as “near Malott.”
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stable, and the tree to which the gage was attached died and allowed
the gage to become displaced. This station was not visited during
1910. '

The United States Reclamation Service installed a 20-foot Cip-
poletti weir at the Conconully dam and began observations July 6,
1910. The drainage area at the dam is 123 square miles; that at the
station is 152 square miles. As there is probably little inflow from
the intervening area except during the early spring when the snow
is melting, the records at the two points should be nearly comparable.
Comparison of the discharge computed from observations at the
weir with gage heights at the current meter station indicates no
material change in the rating curve since 1909. The daily discharge
up to July 5 has therefore been determined from the 1909 curve;
subsequent determinations have been made from the more reliable
weir records and are presented herewith as tabulated by the United
States Reclamation Service.

Daily gage hetght, in feet, of Salmon Creek near Okanogan, Wash., for 1910.

[Forrest Jones, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
. 6 0.76| 0.75] 0.5 0.8 L5 1.36 | L35 11 0.4 0.4 0.45
.6 .75 1.35 .5 1.1 1.5 1.15} 1.35| 1.0 .4 .4 .45
.55 .7 1.55 .5 1.156| 1.45 751 1.35 .9 .5 .4 .45
.5 .65 1.3 .5 1.35 ) L6 .6 1.35 .95 .35 4 .45
.5 .65 1.15 .5 15 1.5 .6 1.35 .9 .4 4 .45
.45 .65 .9 .5 1.55| 1.45| 135 1.4 .9 .35 4. .45
.4 .65 .65 5 1.55 | 1.5 1.4 1.45 .9 .35 .45 .45
.4 .65 .65 .5 1.5 1.5 1.4 1.4 .65 .35 .4 .45
.45 .66 W7 .5 1.5 1.5 1.4 1.35 .6 .35 .4 .45
.4 .65 .7 .55 | 1.16| 1.5 1.45( 1.4 .5 .35 .4 45
.45 .65 .75 .6 .85 1.5 1.5 1.35 .5 .35 4 .45
.45 .6 .75 .65 1.4 L5 L5 1.4 .5 .35 .45 .45
.5 .6 .85 .65 | 1.0 1.45 | 1.45] 1.35 .5 .6 .4 .45
.5 .6 .85 7 1.1 1.4 1.5 1.35 .5 .6 .45 .45
.5 .6 .85 .65 1.15| 1.3 L5 1.4 .5 .6 .45 .45
.5 .6 .9 .66 | 135 1.3 1.55 | 1.4 .5 .65 .45 .45
.5 .55 .9 .65 1.35( 1.3 1.5 1.4 .5 .65 .45 .45
.5 .56 | 1.05 .65 1.36) 1.35| 1.45( 1.4 .45 .65 .5 .45
.5 .55 1.15 .7 1.4 1.35 | 1.4 1.4 .45 .6 .5 .4
.5 .6 1.2 .7 1.45 ) 1.4 1.45| 1.4 .4 .8 .45 .4
.55 .8 1.2 .65 | L5 1.4 1.4 1.35 .45 .6 4 .4
.6 .6 1.2 .65 | 1.5 1.4 1.4 12 .45 .6 .4 .4
.6 .6 1.2 .66 | L5 1.4 1.4 1.25 .5 .6 .4 .4
.6 .6 .85 651 1.5 1.45( 1.451 1.25 .5 .6 .4 .4
.6 .65 .65 .65 1.5 1.4 1.45| 1.25 .5 .6 4 .4
.65 .65 .65 .65 | L6 1.4 1.5 1.25 5 .6 .4 .4
9 7 .65 .65 1.5 1.3 1.5 1.2 .5 .6 .4 .4
1.0 T .65 .7 1.45 | 1.3 1.5 1.25 .5 .5 .4 .4
.96 |..aens .6 .65 | 1.4 1.36 | 1.4 1.25 .5 .4 .4 4
85 |oaoens .5 .65 | 1.45| 1.4 1.45| L3 .5 .4, .4 .4
IR 0 AR, [ O . 1.5 |....... 1.35 1.25 |eenn... [ T PR .4

Nore.—No lce was reported at this station. Began storing water in Conconully Reservoir Mar. 24,
Date of release of water not given; probably about May 2. Water shut off at reservoir Sept. 1.

Gage heights liable to some error durisg the last half of the year and discharge values determined from
them not considered so reliable as those obtained at the weir,
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Daily discharge, in second-feet, of Salmon Creek near Okanogan, Wash., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May .| June. Day. Jan. | Feb. | Mar. | Apr. | May. | June.
8 14 14 5 17 75 || 16 cecnenn-. 5 8 22 10 60 55
8 14 60 5 37 5 || 17e ceeeennnn 5 8 22 10 60 55
6 12 81 5 42 70 || 18 ccacennnn 5 [ 33 10 60 60
5 10 55 5 60 765 119 ciceannan 5 6 42 12 65 60
5 10 42 5 75 75 (| 20 ceennen.. 5 8 46 12 70 65
4 10 22 5 81 70|} 21, cuaeennns 6 8 46 10 75 66
3 10 10 5 81 51 22.ciaeenn.. 8 8 46 10 75 65
3 10 10 5 75 751 23.ccieenen. 8 8 46 10 75 65
4 10 12 5 76 751 24. . eee.... 8 8 20 10 75 70
3 10 12 6 42 754 25. .cannnn.n R 10 10 10 75 65
4 10 14 8 20 75 10 10 75 65
4 8 14 10 65 75 10 10 75 55
5 8 20 10 29 70 10 12 70 55
5 8 20 12 37 65 8 10 85 60
5 8 20 10 42 55 g 10 7(; 65

...... k3

NoTE.—Daily discharge determined from a rating curve which is poorly defined.

Daily gage height, in feet, and discharge, in second-feet, of 20-foot Cippoletti weir at Con-
conully dam, near Okanogan, Wash., for 1910.

Date. Discharge.
lgwg Lfength Acre-feet
heights. From— To— ofrun-| gecond- | Total |ACyeriee
feet. |acre-feet. month.
Hours.
0.88 | July 6,12a. July 7,128 m....c...... 24 55.6 111.2
1.0 7,12 a. . 11,12 a. m.. 96 67.3 538.4
1.07 11,12 a. 14,12 a. m.. 72 74.5 447.3
1.06 14,12 a. 15,12a. m.. 24 73.5 147.0
1.10 15,12 a. 16,12a. m...........| 24 7.7
1.09 17,12 a. 24 76.6
1.10 18,12 a. m. 24 7.7
.91 20,12 2. m. 48 58.5
.93 21,128 . m. 24 60.4
.92 48 59.4
.93 24 60. 4 .
.95 66 62.3 .
1.05 14 72.4 84.5 [..c..eo...
1.04 25 71.4 148.75 |.iaennnnn
1.12 10 79.8 66.5 |..caceennn
1.1 14 78.7 1) - R
1.03 26 70.4 152.5 |eeeeen...
1.02 37 69.4 213.9 ... ......
1.06 | Aug. 1,12a.m............ Aung. 2,6 p.m 42 73.5
.91 2, 6 p. 4,5 p. m. 47 58.5
.89 4,5p. 4, 8p.m 3 56.5
.86 4,8 p. 5,8 a. m. 412 53.7
.83 5,8a. 6,6 p Moeuenan.... 34 50.9
.86 6,6D. 7,8 p. m 53.7
.89 7,8 Dp. 8.8p. m 56.5
01 8,8p. 10,8 p. m . 58.5
1,07 16,8 p. 11, 7.30 p. .5 74.5
1.08 11, 7.30 13,5 p. m. .5 75.6
1.04 13,5 p. 14, 8.30 p. .5 71.4 163.54 [seceacennn
1.00 14, 8.30 15,8 a. m. 11.5 67.3 3 S PO
K 15,8 a. 16, 8 p. m. 36 64.3 | 192.90 |...cun....
g 16, 8 p. 18,7 p. m. 47 61.4 | 240.5 |.....
. 18, 7P Mecarvcncnnens 19,730 P. Meecceseaedd 245 50.9 106.7 levesnonenn
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Daily gage height, in feet, and discharge, in second-feet, of 20-foot Cippoletti weir at Con-
i ’mgoonully dam, near Okanogan, Wash., fc;r 1910—-Coni£1ued.

Date. Discharge.
e ‘ P Acrefest
helghts. From— To— of TUD.| Second- | Total |40fT e
feet. | acrefeet.| ;.04

Hours.

0.82 | Augl9,7.30p. m.......... 23,8D Meveiunvnannn.| 96.5 50.0 402.1 }...... ceon
.87 23,8p.m..... 26,7p. m... 7 546 32.1 |.cccee....
B 26, 7p. m........ 30,330 p. Muvueenn... 92.5 64.3 533.1 f.eeeeen...
W7 30,3.30 p. Mueeeenen.n 31,12p. M. .cuseennn.| 325 45.5 122,14 ...
3,734.79
.87 | Sept. 1,12a.m.....ccc....| Sept. 1,88, Moveeuuanann.. 8 54.6 36.4 |..oieennns
77 1,88 Myceiucnennnn. 2,8a. m... .- 24 45.5 9L.0 |.ccvvennen
.67 2,88 Muveeeeanann-- 2¢ X 78.8 lieeeeennen
.67 3,8a.m....ccan.... 24 73.8 |.......
.65 4,88.M....coinnnn. 24 70.6 |..conenee.
.66 5 8a m 72.2 |..... P
.40 6,8 a. m... 34.0 |..oiaeaien
.34 7,8a. m... 15.8 |occievinns
.23 8,8a. m... 14.8 |......
.22 9, 8a. m 41.4 [.........
21 12,8a. m 242.6 |..........
766,40
.11 ] Oct. 1,12a.m........... 13.4 |oevennnnn.
.00 3, 4p Muveeiesanne] 11,6 p.M.eaeeaaeaf 194 Jooi i ]iiaaeaa., cevensens
.20 1,6p. Mo eeeee... 119.3 |......
.08 21,430 p. M..ceu..... 30.9 |o.eiiia.e
163. 60
.08 | Nov.1,128. M..cvvereo...| Nov. 30,12 p. m...........| 30 days| 1.5 90.0 |..........
90.00
.08 | Dec. 1,128.M .eeveeee....| Dec. 31,12 p. Macuaee.o.... 31 days, 1.5 93.0 focecuonn..
93.00
Grand total, acre-feet, for 1910, from July....cececeeccocincccnnaanonenanenan teseemanenacan 8,360. 49

Monthly discharge of Salmon Creek near Okanogan, Wash., for 1910.

[Drainage area, 152 square miles.a]

Discharge in second-feet. Run-off.
Month. Per iDe th in Total in
‘e nches on| To
Maximum. | Minimum. | Mean. ag]ti]zgo drainage | acre-feet,
area.
29 3 8.4 0. 055 0.06 516
14 6 9.4 .062 .06 522
81 5 25.4 .167 .19 1,560
12 5 8.6 .057 .06 512
81 17 61.2 .402 .46 3,760
75 55 66.8 439 .49 3,970
71.7 8 61.5 . 500 .58 3,
75.6 50.0 56.8 462 .53 3,490
48.5 6.5 12.9 105 .12 766
6.0 .0 2.67 .022 .03 164
1.5 1.5 1.5 012 .01 90.0
1.5 L5 1.5 .012 .01 .0
7.1 Y I U e 1,020.0

[] Run—oﬂ‘July to Dec. 31 measured just below Conconully dam (drainage area 123 square miles)and mean
per square mile and depth in inches computed on that basis.

50851°—wsp 292—13——9
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METHOW RIVER BASIN.
GENERAL FEATURES.

Methow River rises on the eastern slope of the Cascade Mountaixis,
in the northern part of Okanogan County, flows southeastward and
unites with Columbia River near Pateros. It is about 60 miles long,
and its drainage basin, which lies west of the Okanogan Basin and
east of the basin of Chelan Lake, comprises about 1,700 square miles,
The most important tributaries of the Methow are Chewack Creek,
which joins it near Winthrop, and Twisp River, which enters from
the west at Twisp.

The country is rough and mountainous and lightly forested.- The
mean annual rainfall ranges from 70 to 80 inches on the summit of
the Cascades to about 15 inches at the mouth of the river. Irrigation
is not practiced except on the lands lying contiguous to the stredms.
A project is now under way whereby a large portion of the water will
be used for the irrigation of bench lands in the vicinity of Brewster.
The climatic conditions are favorable for intensive agriculture.

METHOW RIVER AT PATEROS, WASH.

The gaging station, which is located three-fourths milé abové the
old county bridge at Pateros, Wash., in sec. 35, T. 30 N., R. 23 E.,
was established May 3, 1903, at a point one-half mile farther down-
stream and was moved to the present site June 17, 1903.

No tributaries enter in the immediate vicinity of the station.

The gage is an inclined staff, fastened to two pine trees on the left
bank, and is beyond the influence of backwater from Columbia River.

Discharge measurements are made from a cable installed June 4,
1904, at a point 500 feet above the gage. Previous measurements
were made from the county bridge or from a temporary bridge,
which replaced the county bridge when thé latter was washed out
in the summer of 1903.

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

The conditionis of control at this point seem to be permanent, 4
g66d rating curve has been constructed, and the record may bé con-
sidered excellent.

Discharge mheasuremenits of Methow Rivér at Pateros, Wash., in 1910.

-

Date. Hydrographer. Width, | e of hgiag. ehl';ri;c.
Feet. Sq. ft. Feet,, | Sec.-ft.

May 14 o] McGlashan and Ebert. ..ceeeeeceeenceenesrerssnsennneennns 304 %,fm g.50 | 9,870
Det. 11 5] FoC. EDOrteeeeemneemenmeannsessean s vasneaananans 159 4.26 530

e Measured at highway bridge. b Measured at cable.
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Daily gage height, in feet, of Methow River dt Patefos, Wash., foF 1910.
[F. W. Robinson, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.45) 3.88| 4.35| 6.05| 8.45| 8.68| 7.10| 530 4.29 4.%5 4.80 | 4.35
4.40( 3.90| 4.52| 6.00| 825! 8.42| 7.10| 5.28¢ 4.32| 4. 4.77{ 4.36
4.35| 3.90| 4.46| 6.00| 8.10| 8.32| 7.10| 520| 4.34 | 4.30 [ 4.75| 4.39
4.30| 3.94| 431 59| 8.10| 8.08| 7.05| 5.15| 4.30| 4.38| 4.70| 4.36
440 3.98| 4.16| 590 820} 818| 7.00! 5.10| 4.28 | 4.40 | 4.67| 5.31
4.45| 4.06| 4.15| 6.00| 8.55| 830| 6.95! 5.10( 4.27} 4.33| 465 4.32
4.65| 4101 412| 6.00| 9.40| 8.30| 6.95| 5.20| 4.25| 4.42! 4.70 | 434
4.95| 4.12| 4.08| 6.00(10.24 | 8.08| 7.08| 5.15| 4.28 | 4.54| 4.74| 4.3%
£50| 4.17| 4.06| 6.00(10.39 | 8.15| 7.10| 5.15| 4.28 | 4.65| 4.70 [ 4.32
435 4.23| 406! 6.08 |11.17| 8.38| 7.10| 5.20| 4.25| 4.85| 4.65 | 4.28
4.20| 4.27| 4.05| 6.18 [ 11.60 | 8.68| 7.15| 510| 4.22| 4.85| 4.66 | 4.27
£13| 4.30| 4.02] 6.22}10.52 | 9.08| 7.10| 5.02| 4.20| 482 4.62| 424
4.08| 4.30| 410| 6.32| 9.92| 9.45| 7.05| 4.95| 4.20| 4.77| 4.57 | 4.24
4.05| 4.28| 418 6.35| 9.42| 9.30| 6.90 | 4.90( 4.18 | 4.75 | 4.55 | 4.24
4.00| 4.28) 4.30| 6.32| 9.05| 9.05| 6.60 | 4.85 | 4.16 | 4.72| 4.53 | 4.22
3.97| 420| 447 6.30| 8.72| 8.78| 6.55| 4.80| 4.13| 4.80 | 4.50 | 4.22
3.97| 4.28) 4.72| 6.38| 8.82| 8.40| 6.55| 4.70 | 4.18] 4.85| 4.47| 4.21
3.95| 4.25| 4.94| 6.60  9.20 | 8.15| 6.40 | 4.65| 4.23| 4.97| 4.47| 4.16
3.93| 4.35| 5.13| 7.05| 9.22 | 8.00| 6.30 | 4.60 ] 4.20| 4.97| 4.47 4.20
3.93| 443 | 577 7.62| 9.05| 7.85| 6.15| 4.55| 4.18 |-...... 4.50 | 4.18
3.95| 4.43| 6.32{ 7.78| 8.90| 7.70| 6.05| 4.55| 4.18| 4.87 | 4.58| 4.16
3.95| 4.22| 6.48| 7.78|10.00 | 7.556| 6.08) 4.50 | 4.20] 4.80 | 4.60| 4.13
3.96 | 4.38| 6.62 | 7.85/10.25 | 7.35 | 5.98 | 4.47 | 4.22| 4.74| 4.65| 4.14
4.08| 4.45| 6.60 | 8.40(10.53| 7.15] 5.90| 4.43 ) 4.22| 4.70 | 4.50 | 4.14
4.02 | 4.45( 6.55| 9.40 [10.70 | 6.95) 5.85 | 4.40 | 4.18 | 4.80 | 4.42 | 4.08
3.95| 4.43| 6.42110.50 {10.02 | 7.25| 5.75| 4.37| 4.18| 5.12| 4.20 4.02
3.85 | 4.37 | 6.33[10.40 | 9.40 | 7.30 | 5.65| 4.36 | 4.17| 5.07 | 4.31 | 4.07
3.77| 4.35) 6.28| 9.55! 8.78| 7.25( 5.60 | 4.35| 4.16] 4.98| 4.39| 4.08
3.73 oo 6.18| 9.15| 8.38| 7.15| 5.50 | 4.33| £15| 4.97| 438 416
3.80 |-on.-.. 6.12| 8.72| 8.28 | 7.05 | 5.40| 4.30| 4.15| 4.93] 4.36| 4.18
3.86 |-...... 6.08 [....... 830 |.......] 535| 4.27|....... 4.9 ... 4.12

NotE.—River frozen Jan. 1 to Mar. 3. Ics along banks Dec. 23 to 31.

Daily discharge, in sécond-feet, of Methow River at Pateros, Wash., for 1910.

Da¥. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dée.
525 | 201! 480! 2,340 | 7,220 {7,440 |4,270 } 1,300 | 535) 470 565,
502 | 296| 558| 2,250 | 6,760 | 7,150 | 4,270 | 1,280 | 550 | 4b0| 819 | 570
480 | 296 | 520 2,250 | 6,410 [ 6,200 | 4,270 [ 1,190 | 560| 540 805! 585
4501 308 | 545| 2,170 | 6,410 | 6,370 | 4,160 | 1,140 588 | 70| 570
502 | 322 474| 2,090 | 6,640 | 6,500 ; 4,060 | 1,090 | 530 | 590 750 | 545
5251 347| 470 2,250 | 7,440 | 6,870 | 3,960 | 1,090 | 525| 55| 738| 550
627 | 360! 458 2,250 | 9,430 | 6, 3,960 | 1,190 | 515| 60t | 770 | 560
814 | 366 | 442 | 2,250 | 11,400 | 6,370 | 4,230 | 1,140 | 530 69| 798| 560
548 | 382 434 2, 11,800 | 6,520 | 4,270 | 1,140 [ 530 3 770 g&
480 | 404 | 434 2,390 | 13,700 | 7, 4,270 {1,190 [ 515 | 878 744 0
416 430 | 2,560 | 14,800 | 7,740 | 4,380 | 1,090 | 500 | 878 | 744 525
393 | 432 418 2,630 | 12,100 | 8,660 | 4,370 | 1,020 | 499 718 | 510
316 | 432 0 | 2,790 | 10,700 | 9,550 | 4,160 | 958 | 400 | 819| 687 510
366 | 424 2, 9,480 | 9,190 { 3,860 | 915] 482 805 675] 510
348 | 424| 540 2,790 | 8,600 [ 8,600 | 3,280 | 878} 474| 784 63| 500
338 | 392 628| 2,760 | 7,840 7,970 | 3,190 | 840 | 462| 840 | 645| 500
338 | 424 | 784 2, 8,070 | 7,100 | 3,190 | 770 482 | 878 | 628 495
332 412| 949| 3,280 8,950 | 6,520 { 2,930 | 738 | 505 | 974| 628| 474
325 | 452 | 1,120 | 4,160 | 9,000 | 6,190 | 2,760 | 705! 490 | 974| 628
325 | 485 1,900{ 5,360 | 8,600 | 5, 2, 675| 482| 932| 645 482
332 | 485| 2,790 | 5,710 | 8,250 | 5,530 | 2,340°| 675 4f2| 892 €93 | 41
332 | 400 3,070 5,710 | 10,900 | 5,220 | 2, gg 480 83% 7 462
335 | 464 3,320 | 5860 | 11,500 | 4,800 | 2, 500 | 7 738 | 466
376 | 494 | 3,280 | 7,100 | 12,100 | 4,380 | 2,090 | 606 ( 5001 770/| 645 466
355 | 494 3,190 | 9,430 | 12,600 | 3, 2,020 590 483| s840| e601| 42
332 | 485 2,960 | 12,100 | 16,000 | 4,580 | 1 575 | 482 |1,110| 400 418
302 | 460 | 2,900 | 11,800 [ 9,430 | 4,690 | 1,730 | 570 4781, 545 | 438
281 | 452 | 2,730 { 9,790 | 7,970 | 4,580 | 1,660 474 585 | 442
271 .o, 2,560 | 8, 7,050 | 4,380 [ 1,530 | 585| 470 974 | 570| 474
289 |....... 2,450 | 7,840 | 6,820 | 4,160 | 1,410 | 540| 470 | 946| 570 0
304 |....... 2,390 |-....... 6,870 |...... 1,360 | 525 |....... 932 |-......| 458

Nore.—Daily discharge determined from a well-defined rating eurve. Discharge for days in January
reduced 15 per cent from the open-water rating, Februaty reduced 20 per cent from the open-water rating,
léa{o l3 lto 3 reduced 15 per cent from the open-water rating, on account of ice, No reduction made Dec.
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Monthly discharge of Methow River at Pateros, Wash., for 1910.
[Drainage area, 1710 square miles.]

Discharge in second-feet. Run-off.
¢ A
Month. Depth in ceu-
Per h racy.
incheson | Totalin
Maximum. | Minimum.| Mean. sgn??ere drainage | acrefeet.
g area.

814 271 404 .236 0.27 24,800 | C.
494 291 407 .238 . 22,600 | C.
3,320 418 1,420 .830 .96 87,300 | B.
12,100 2,090 4,620 2.70 3.01 275,000 | A.
14,800 6,410 9,350 5.47 6.31 575,000 | A.
9,550 3,960 6,400 3.74 4.17 381,000 | A.
4,380 1,360 3,120 1.82 2.10 92, A,
1,300 k25 865 .506 .58 53,200 | A.
560 462 .292 .33 29,800 | A.
1,110 470 806 471 .54 49,600 | A.
840 490 687 . .45 40,900 | A.
585 418 503 .294 .34 30,900 | B,

14,800 211 2,430 | 1.42 19.31 | 1,760,000

CHELAN RIVER BASIN.
GENERAL FEATURES.

Chelan River forms the outlet of Lake Chelan, in Chelan County,
Wash. The river, which joins Columbia River at Chelan Falls, Wash.,
is only 4 miles long and in this distance has a fall of 380 feet, which as
yet has not been utilized for power development.

Chelan Lake is a narrow body of water, 48 miles long and about
1 mile wide, lying at an elevation of 1,080 feet above sea level. It
is fed by mountain streams which have their sources in the glaciers
of the Cascade Range. Owing to its great depth and to the mild
temperature of the region, the lake is open to navigation for the
whole year. The area contiguous to the lake is exceedingly rugged
and mountainous and is lightly forested. The mean annual rainfall
at Chelan is about 13 inches.

STEHEKIN RIVER AT STEHEKIN, WASH.

This station, which is located at the pipe line trestle of Hotel Fields,
at Stehekin, Wash., three-eighths mile above the head of Lake Chelan,
was established December 6, 1910.

The drainage area above this point is 360 square miles.

Low-water discharge measurements are made by wading. No
equipment has yet been installed for high-water measurements.

The following discharge measurement was made by F. C. Ebert:

December 7: Width, 87 feet; area, 167 square feet; gage height, 1.00 foot; discharge,
665 second feet.
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Daily gage height, in feet, of Stehekin River at Stehekin, Wash., for 1910.
[8. R. Wood, observer.]

Day. | Dee. Day. | Dec. Day. | Dec. Day. | Dec. Day. [ Dec. Day. | Dec.

11.. 1L.1116......0 09]21...... 0.6 || 28.. 0.5
12000, Liplr...... 91022, L6127, .5
13.. 1.0 18.. 7123...... .64 28.. .5
14.. 1L0}i19.. 71| 24. L6129, .5
15.. .9020.. 61125.. .6 30.. R

31...... .6

NoTE.—No ice reported at this station,
LAKE CHELAN AT CHELAN, WASH.

This station, which is located in sec. 13, T. 28 N., R. 22 E., at the
Forest Service boat landing at Chelan, Wash., one-fourth mile above
the highway bridge above the outlet of Lake Chelan on the road to
Lakeside, Wash., was established December 5, 1910, in cooperation
with the United States Forest Service.

The lake is usually free from ice at the gage, but it has been known
to freeze over during short intervals in extremely cold weather.

Daily gage height, in feet, of Lake Chelan at Chelan, Wash., for 1910.

Day. | Deec. Day. Dee. Day. Dec. Day. Dec. Day. Dec. Day. | Dec.

6 1. ..... 1.4 16.. 1.65 || 26. . 1.7
7.. 12.. Ldy17.. 1.6 f27.... L7
8.. 13.. 1.4 || 18.. 1.7 |l 28.. 1.8
9...... 14.. 1.4 19.. 1.7 1129...... 1.8
100 ooifennnaaeff 150 1.5 || 20.. 1.7 4 30.. 1.8

3l.... 1.8

NoTe.—Flashboards put on dam Dec. 14,
CHELAN RIVER AT CHELAN, WASH.

This station, which is located at a highway bridge in sec. 13, T.27
N., R. 22 E., 3,000 feet below the outlet of Chelan Lake, 4 miles
northwest of Chelan Falls, in the town of Chelan, Wash., was estab-
lished November 6, 1903.

Discharge measurements prior to 1906 were made from the new
highway bridge half a mile above the gage and above a dam at the
outlet of the lake. This dam partly controls the flow of the river.
Since 1906 discharge measurements have been made at the lower
bridge where the staff gage is located. The gage datum has remained
unchanged. High-water measurements can best be made at the
upper bridge.
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Dischgrge megsurements of Chelan River at Chelan, Wash., in 1910.
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Daily gage height, in feet, of Chelan River at Chelan, Wash., for 1910.

[Clyde Farley, observer.)
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Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.

Day.

Note.—No ice at this.station,
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Monthly discharge of Chelan River at Chelan, Wash., for 1910.
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RAILROAD CREEK AT LUCERNE, WASH.

This station, which is located at a trail bridge at Lucerne, Wash.,
just above the mouth of the stream, was established December 6,
1910. ’

The entire flow of this stream could be diverted a few miles above
the station into Dumpky Lake for storage. From Dumpky Lake to
Lake Chelan there is a fall of over 1,100 feet in 1} miles.

Low-water discharge measurements are made by wading in the
vicinity of the gage. No equipment has yet been installed for high-
water measurements.

The following discharge measurement was made by F. C. Ebert:

December 7: Width, 36 feet; area, 61 square feet; gage height, 0.70 foot; discharge,
109 second-feet.

Daily gage height, in feet, of Ratlroad Creek at Lucerne, Wash., for 1910,
[Mrs. Barbara Shearer, observer.]

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

11... 21 0.45 || 26. 0.5
2. 22.c..... 5| 27... ... 4
13... 23 6 || 28.. 5
14... 24....... 6 ||29...... 4
15..e.... 25 6 | 30...... 4

3l...... ]

Nore,~—No ice reported at this station.
ENTIAT RIVER BASIN.

GENERAL FEATURES.

Entiat River rises in the Chelan Mountains just east of the main
divide of the Cascades, between the headwaters of Railroad Creek,
tributary to Lake Chelan, and White River, tributary to Lake We-
natchee, flows southeastward, and enters the Columbia at Entiat. Its
drainage basin is relatively long and narrow and most of its tribu-
taries are short, the principal one being Mad Creek, which enters
from the west about 10 miles above Entiat.

Elevations within the basin range from about 700 feet above sea
level at the mouth of the river to more than 9,000 feet in the moun-
tains at the head. The precipitation ranges from about 12 inches in
the valley along the lower river to perhaps 100 inches in the moun-
tains. The upper part of the basin is heavily forested, but in the
lowest parts forests are altogether lacking.

Irrigation is practiced to some extent along the narrow valley bot-
toms, but the quantity of water thus used is probably small.

The principal drawbacks to power development are the lack of
good storage sites and the extremely low flow in winter, as in places
the river may for a month at a time be blocked with ice several feet

thick.
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ENTIAT RIVER AT ENTIAT, WASH,

This gaging station, which is located in sec. 18, T. 25 N., R.
21 E., three-fourths mile above the town of Entiat, Wash., on the
highway running up Entiat Valley, and one-eighth mile below the
auxiliary power house of the Wenatchee Valley Gas & Electric Co.,
was established October 5, 1910, in cooperation with the Wenatchee
Valley Gas & Electric Co.

Discharge measurements are made from a private bridge about 200
feet below the power house and about one-fourth mile above the
gage. Gage heights fluctuate somewhat with changes of load when
the power plant is in operation.

The following discharge measurement was made by F. C. Ebert:

December 2: Width, 54 feet; area, 104 square feet; gage height, 1.55 feet; discharge,
276 second-feet.

Daily gage height, in feet, of Entiat River at Entiat, Wash., for 1910.
[Wenatchee Valley Gas & Electric Co., observer.]

Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec Day. Oct. | Nov. | Dec,
1.5 1.6 16 1.4 2.0 13
L5 1.6 15 1.4 1.9 1.3
1.5 L6 15 1.4 L8 1.3
1.5 1.5 1.5 1.4 L7 1.3
1.45| 1.5 15 1.4 1.7 1.2
L5 1.5 L5 1.4 1.7 1.35
1.5 L5 1.5 1.4 1.7 1.38
1.5 1.5 L5 1.4 1.7 1.36
L6 1.5 15 1.35 L7 1.3
1.6 1.45 1.5 1.3 1.6 l.g

....... 1.

NoTE.—No ice reported at this station.
WENATCHEE RIVER BASIN.
GENERAL FEATURES.

Wenatchee River rises in Cady Pass, at an elevation of 4,500 feet,
flows southeastward, passing through Wenatchee Lake at an eleva-
tion of 1,870 feet, and empties into Columbia River at the town of
Wenatchee, Wash. With its tributaries it drains a stretch of the
eastern slope of the Cascade Mountains about 40 miles long and the
territory north of the Yakima River drainage basin, from which it is
separated by the Wenatchee Mountains.

The river has a number of tributaries, among which may be men-
tioned White River, which flows into Wenatchee Lake near its
head, and Chiwawa, Nason, Chumstick, Icicle, Peshastin, and Mis-
sion creeks. The upper part of the drainage area is heavily forested, -
but the extreme lower part consists of timberless hills and ridges, in
most places covered with sagebrush.

The mean annual precipitation at Wenatchee is 16 inches, a large
part of it being in the form of snow, During portions of the winter
the streams are icebound.
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The data obtained are used in connection with the development of
irrigation and water power. The Great Northern Railway has
recently built a hydroelectric plant at Leavenworth, where about
7,000 horsepower is developed to operate trains through the Cascade
Tunnel. " '

WENATCHEE RIVER NEAR LEAVENWORTH, WASH.

This station, which is located in sec. 12, T. 26 N., R. 17 E., 14 miles
northwest from Leavenworth, Wash., on the Wenatchee Valley &
Northern Railroad, and one-half mile below the mouth ¢f Beaver
Creek, was established November 28, 1910, in cooperation with the
Quincy Valley Water Users’ Association.

Discharge measurements are made from a cable three-eighths mile
above the gage.

The following discharge measurement was made by F. C. Ebert:

November 28: Width, 288 feet; area, 733 square feet; gage beight, 4.34 feet; disl
charge, 2,590 second-feet.

Daily gage height, in feet, of Wenatchee River near Leavenworth, Wgsh.,- Jor 1910.
[R. E. Nickles, observer.)

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

wwos oot
558 LRsRg:

SROWNIG CJ‘:BWND—I
R IR

Note.—No ice reported at this statien.

WENATCHEE RIVER NEAR DRYDEN, WASH,

This station, which is located at the plant of the Valley Power Co.,
in sec. 26, T. 24 N., R. 18 E., at Sherman Spur, a station on the Great,
Northern Railway, near Dryden post office, about 4 miles above
Cashmere, Wash., was established by the company April 27, 1909.
It is about 500 feet below the Great Northern Railway bridge, and
about 1 mile below the head gate of power canal.

The gage is a vertical staff fastened to the eribwork above the
power house and is in the tailrace of one of the turbines in the power
plant. No equipment for measuring discharge has been installed.

Gage heights have been furnished by the Valley Power Co. \
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Daily gage keight, in feet, of Wenatchee River mear Drygden, Wash., for 1910.

[Valley Power Co., observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
1.4 1.35 ] 0.9 2.7 4.45 | 5.4 3.4 19 0.8 0.75 | 1.55] 2.4
1.3 1.3 L6 2.76 } 4.2 5.1 3.45| 1.8 -6 1.35( 1.5 2.1
12 1.25| 1.8 2.60 | 4.15| 4.6 3.45 | 1.65 .6 19 1.5 2.05
1.0 1.2 2.06 | 2.5 4.1 4.35{ 3.4 1.7 .6 2,551 L5 1.9
10 | 1.1 | L8 | 25 | 25| 45 | 3.5 | 17 6 | 25 | 1.45) 19
0.9 1.1 1.8 2.75| 4.8 4.5 3.451 L7 .8 2.45 l.f 1.75

.9 1.2 1.6 2.7551 5.75| 4.5 3751 1.9 -0 4.1 2. 1.75
.9 1.2 1.551 2.75{ 6.3 4.3 3.8 | 1.6 .6 3.55 | 3.5 1.7
.9 1.2 1.5 2.7 6.7 4.1 4.05 ( L7 .5 3.451 2.9 L7
.9 1.1 1551 2.7 7.16 | 4.256| 4.0 18 ] 3.1 2.8 1.6
9 | Lo | 1.8 275| 7.35| 5.0 | 41 | L7 4| 27| 34| 15
9 1.0 L9 3.0 6.751 5.35| 4.25 1.565 3 2.45( 3.0 1.45
.8 1.0 2.2 3.0 6.45 | 475 | 405 | 1% .3 2.1 2.75 | 1.4
.81 10| 25130 57 | 44 | 3.7 | L4 3| 19| 25| 14
.8 1.0 265 2.8} 5.15| 4.25| 3.3 1.4 3 1.75 | 2.1 1.3
.8 1.0 2.95| 2.95| 4.8 4.9 3.3 13 .3 1.7 2.1 1.2
751 10 3.2 3.06 | 4.9 4.0 3.3 L1 351 1.8 2.0 1.2
.76 0.8 3.45| 3.25| 5.46| 3.8 295 L1 451 2.7 1.9 1.1
.9 .76 3.75| 4.05] 5.3 3.55| 276} 0.9 5 2.4 1.8 1.05
.9 75| 47 475 | 49| 3.7 | 2.7 Lo .6 2.2 19 1.1
.8 .8 5.0 4.9 4.9 3.5 2.7 1.05 .6 1951 5.6 1.1
8 .7 465| 4.7 | 5.2 3.25 | 2.7 105 T 1.8 566 L0
L1 .7 4.4 4.8 5.9 3.0 2.6 L0 7 1.5 4.7 1.0
1.7 7| 41| 545] 65 | 3.0 | 22 | 09 8| L5 | 39| 13
175 .7 | 3.7 | 6.45| 6.9 | 3.25| 2.2 8| 6 | 265) 3.4 | 125
1.55 W7 3.4 7.45 1 6.25( 3.65 | 2.2 .8 .6 2.7 3.05( 1.2
L5 .7 | 32| 7.00| 55| 3.8 | 2.1 6| 5| 23| 28| 12
1.4 .8 3.06| 630 49 | 3.6 2.0 .65 451 2.1 265 1.2
13 | 2.9 5.55 | 4.66 [ 3.4 2.0 N 4 195} 2.5 L1
13 2,85 48| 47 | 3.4 | 20 .6 .5 | 180 2.3 | L1
1.45 2.7 oeeeens 49 [....... 1.9 Y O 155 f.ooa... 1.1

Nore.—Gage heights are probably mere or less affeoted by controlled flew.
WENATCHEE RIVER AT CASHMERE, WASH.

This station, which is located at a new highway bridge, called the
upper bridge, in the SW.% sec. 32, T.24 N, R. 19 E,, on the main road
from Cashmere to Leavenworth, was originally estaplished July 26,
1904, at the highway bridge at Cashmere, Wash., one-half mile below
the mouth of Mission Creek and 8 miles above the mouth of the river.

The bridge was rebuilt during the summer of 1907 and the staff gage
removed, readings being taken from the temporary gages set by the
observer. On September 28, 1908, the staff gage was replaced on
the bridge at the same datum and the gage heights for the inter-
vening period were reduced to this datum. These gage heights, how-
ever, are liable to considerable error. Gage readings were resumed
June 20, 1909, and continued until October 12. On October 13,
1909, the station was moved to its present position 1 mile above the
original site. The gage is a chain attached to the bridge.

Discharge measurements are made from the bridge.
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SURFACE WATER SUPPLY, 1910, PART XII.
Hydrographer.

Discharge measurements of Wenatchee River at Cashmere, Wash., in 1910.
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NotE.—8lush ice reported running from Feb. 1 to 25,




NORTH PACIFIC COAST. .

141

Daily discharge, in second-feet, of Wenatchee River at Cashmere, Wash., for 1910,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
) B 1,870 | 1,480 | 1,600 | 4,410 | 12,000 | 12,200 | 5,580 | 2,490 980 750 | 2,020 | 2,940
S 1,480 | 1,420 | 2,330 | 4,410 | 12,000 | 11,800 | 5,970 | 2,410 940 | 1,480 | 2,100 | 2,660
LTI EE ) pie ) da L) S gl i )| v 40
L S ,260 | 1, ) y g , 14 3 3 980 | 3, ,800 | 2,490
Berannnn 1,210 | 1,480 | 2,490 | 4,200 | 7,920 | 7,280 | 5,710 | 2,170 | 980 | 3,800 | 1,870 | 2,330
[ SN I | 1,480 | 2,490 ! 4,410 | 9,500 ! 6,680 | 6,100 | 2,100 940 | 3,800 | 1,870 | 1,600
Teinanneenae] 1,370 | 1,540 | 2,330 | 4,520 | 9,680 | 8,780 | 5,970 | 2,160 940 | 4,000 | 3,600 | 2,170
8..... cee--.| 1,480 | 1,600 | 2,410 | 4.300 | 10,900 | 7,600 | 6,380 | 2,100 940 | 4,840 | 5,580 | 2,100
T V) B8 3R NE) U 13| i dus | i pue
....... el 1, s , 330 'y 3 ) 3 s 900 | 3, 4,000 | 1,870
BS SO 1,420 | 1,480 | 2,490 | 2,660 | 19,800 | 11,800 | 5,840 | 2,250 830 | 3,700 | 4,960 | 1,800
T2 1480 | 1,480 | 2,840 | 3,030 | 18,200 | 11,800 | 6,100 | 2,100 | 725 | 3,220 | 4,520 { 1,800
L 1,370 | 1,480 | 2,840 | 2,750 | 15,000 | 10,500 | 6,240 | 2,100, 775 | 2,750 | 3,600 | 1,660
L P 1,420 | 1,420 | 3,220 | 2,660 | 14,100 | 8,600 | 5,970 | 1,870 725 | 2,580 | 3,320 | 1,600
15...4.......| 1,480 | 1,320 | 3,800 3,220 | 12,700 | 8,260 | 5,080 | 1,800 775 | 2,250 | 3,030 | 1,540
16...ee.e...| 1,320 | 1,260 | 4,620 | 3,220 | 11,100 | 8,260 [ 5,080 | 1,800 | 735 | 2,020 | 2,660 | 1,480
17 . cieee...| 1,870 | 1,480 | 4,620) 5,080 | 10,700 | 7,130 | 5,320 | 1,480 750 | 2,410 | 2,660 | 1,480
8 1,320 | 5,580 | 5,710 | 10,100 | 6,680 | 4,410 | 1,420 | 802 [ 3,600 | 2,580 | 1,480
1,260 | 5,840 [ 7,920 | 10,700 | 6,380 | 3,700 | 1,320 | 750 | 3,120 | 2,410 | 1,420
1,320 | 7,280 [ 9,500 | 11,100 | 6,830 | 3,800 | 1,320 | 900 | 2,660 | 2,410 | 1,420
1,420 | 10,500 | 11,800 ; 10,700 | 5,840 | 4,000 | 1,420 725 ) 2,580 113,200 | 1,370
1,480 | 7,280 | 10,500 | 17,000 | 5,320 | 3,600 | 1,870 | 900 | 2,250 (11,300 | 1,370
1,070 | 7,89 | 19,700 | 18,000 | 5080 | 3,600 | 1,200 | 1,030 | 3,030 | 6380 | 1,40
1,210 | 6,380 | 14,300 | 17,200 | 5,320 [ 3,030 | 1,120 | 980 | 3,800 | 5,080 | 1,540
1,260 | 6,100 | 20,500 | 16,500 | 6,240 | 2,940 | 1,160 940 | 3.800 | 4,300 | 1,480
1,260 | 6,100 | 18,200 | 11,800 | 5,840 | 2,840 | 1,020 900 | 3,220 | 4,000 | 1,370
1,160 | 5, 11,800 | 11,800 | 5,710 | 2,840 940 865 | 2,750 | 3,410 | 1,370
2,750 980 830 | 2,580 | 3,220 | 1,370
2, 660 ggg 802 %,% 3,030 %,%
....... , ceenned] 1
Nore.—Daily discharge determined from a well-defined rating curve. No reduction made in daily
discharge during February on account of slush ice.
Monthly discharge of Wenatchee River at Cashmere, Wash., for 1910.
[Drainage area, 1,200 square miles.]
Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per racy.
: . incheson | Totalin
Maximum. | Minimum. | Mean. s&q}f;‘e drainage | acre-feet.
JAIUATY ... oeeeereerneennnn. 2,660 1,210 1,500 1.32 ne2| 97,80 A
February....... 1,600 1,070 1,390 1.16 1.21 77,200 | B.
March...cenveencccencnnen .- 10, 500 1,600 4, 550 3.79 4.37 280,000 | A.
-8 1 o | 20, 500 2, 580 7,270 6.06 6.76 433,000 | A.
MAY . eeeeeennnnnnnannnens 20,000 7,920 | 13,100 | 10.9 12.57 806,000 [ A.
JUDC..ccrvenecenrroncnannan .. 12,200 5,080 7,700 6.42 7.16 458,000 | A.
July..... cereereenannnen 6,680 2,580 4710 3.92 4.52 290,000 | A.
T retl ) G iel a) mamd
Ocyober. ... 4,840 750 | 2,870 2.39 276 | 176,000 | A.
November....ceeucecaaannn. 13,200 1,800 4,100 3.42 3.82 244,000 | A.
December.....evceecevecnnn 2,940 1,320 1,750 1.46 1.68 108,000 | A.
The year............. 20, 500 725 4,320 3.60 48.79 | 8,120,000
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CHAB CEREK BASIN.
GENERAL FEATURES.

The streams of the large area of the Columbia Plains embraced in
the great sweep of the river, bounded on the north and west by the
Columbia, on the south by Snake River, and on the east by the one
hundred and eighteenth meridian, are insignificant. The only one
that maintains a perennial flow along the greater portion of its
channel is Crab Creek, which rises in the vicinity of Davenport,
Wash., at an elevation of about 2,500 feet. The real channel of Crab
Creek is along the Great Northern Railway as far as Adrian. It
then turns abruptly southward, flows through the easterly tier of
sections in Tps. 21 and 22 N., R. 27 E., to about sec. 12, T. 21,
thence diagonally southeastward in & fairly straight course to the
head of Parker Horn of Moses Lake. This portion of the stream
may be designated upper Crab Creek. Along the greater part of
this stretch, above Wilson Creek, the surface flow is perennial, though
the chanrel is at times dry from an unknown distance above Odessa
to a point about 3 miles below, where the stream emerges from the
gravels in considerable volume. The water sinks again below Wil-
son Creek, except for a few weeks during the spring high water.
About 15 miles below the lake the stream again takes a westerly
direction, flowing in a broad-bottomed, steep-walled canyon. At
sonie point néar the middle of this lower coursé Crab Creek sinks
finally, and it delivers no surface water to the Columbia at the
mouth of its canyon, except at times of freshets. This section of
the stream below Moses Lake may be designated lower Crab Creek.

Crab Creek has only a few branches that contribute to its surface
flow throughout the year and d few mniore that flow during the rainy
sédason, but it has a great number of deep tributary canyons, many
of ther scores of miles in length, which dare dry éxcept at periods of
unusually héavy rainfall. These canyons, dry or containing only
small streams disproportionate to their size, are known as coulées.
They have all the topographic characters of stream-carved valleys,
but evidéntly could not have been formed by stréam erosion under
preserit conditions. Their origin must be referred to a prehistoric
period ini which the région had an abundant rainfall and was well
wateréd by surface streams. Thesé branching systems of dry ean~
yons represent ancient river systems.

The most important of the branches of the ancient Crab Creek sys-
tem, except Grand Coulee, is Lind Coulee, in which the Northern
Pacific Railway runs from Providence to Ritzville.

Providence Coulee, in which Hatton, Scott, and Connell are situ-
ated, is now devoid of flowing water, though it once formed the trunk
of a river system almost as considerable as that for which Crab Creek
is the master stream.
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Of dll thié dbandenied catiyons of the Coluribid Pldins, howeéver, theé
gréatést arnd most rémarkable is Grand Coulee. Not only does it
possess many features of scenic grandeur, but its geologic history is
6t the highest interest. This great chasm was carved by Columbia
Rivér dt 4 time when its profound gorgé was dammed by a great ice
lobe that camé down the valley of the Okanogan dnd pushed south-
ward some 30 miles dcross the plateau south of the master stream.
The waters of thé Columbia, deflected by the great glacier, flowed
#long its edstern face, and corntinuing southward in what is now the
bed f?f Crab Creek regained their proper channel just above Sentineél
Bluffs

Lakes, most of thém smsll and shallow and sl situdted in coulées
are numerous in the northern portion of the region. Theéir basins
were formed by the erosion of former stréams or dammed by wind-
bBlown materials, and they are thereforé usually elongated in forim
and separated by stretches of dry or meddowy land. The most
important series of lakes in this region is that which lies in the bottom
of thé Grand Coulée and which ificludes Moses Lake, the largest sheet
of water in the Columbia Plains.

Most of the lakes in this arid region hdve no outlets; others over-
flow only in the rainy sesdson; as & consequence the sriall amounts of
salfs' co‘n’tainéd in all suffrxce wdtei‘s dare (iénc’entrate‘d in the lak‘é
Moses Laké contdining dbout 0.32 gram of total solids per liter of
wdter.!

The lakes in the lower section of the Grand Coulee dré successively
higheér from south to north, and the northern lakes occasionally over-
flow to the south at seasons of high water. It follows that whilé the
watér of the northérnmost of these lakes is compardtively fresh dnd
palatable, the waters of the others become succéssively niore alkalirié
to the south. Soap Lake, the most southerly, being extremely
alkaline.

The annual rainfall in this area is from 10 to 20 inches, most of
which fall§ during the wintér months. On the higher larids, which
réceive more rainfall than the valley lands, great quantities of wheat
are grown; on the lower lands successful agriculture is not possible
without irrigation. Some development by pumping from Moses Lake
and from wells has proved fairly successful. About 1,000 acres of
land between Adrian and Ephratd are irrigated by a gravity system
that takes water from upper Crab Creek.

TUPPER CRAB CREEK AT ADRIAN, WASH.

This station, which is located just above Adrian, on the line 6f
the Great Northern Railway dand just above the point where tle
Connell & Northern bra,nch of the Northern Pamﬁc crosses Crab

1 Ann. Rept. Geol. Survey Washi#gtoR, vol. 1, 1901, p. ﬁf
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Creek, was established December 9, 1909, but no records were obtained
until 1910, as the water runs at this station only when the snow is
melting during the winter and spring.

Observations at this point do not determine the amount of water
entering Moses Lake, as the stream divides a short distance below
Adrian, part of the water following a southward course into the head
of Parker Horn of Moses Lake and part following westward along the
line of the Great Northern Railway into a large depression. In the
earlier part of a flood most of the water takes the latter course and it
continues to flow in this direction until the depression is filled,
forming a lake sometimes 2 to 3 miles long. When this has happened
most of the water turns and goes down the other channel.

The creek channel is here considerably higher than the bed of
Rockyford Creek, which lies to the west, and it is not unlikely that a
considerable part of the water seeps into the porous lava and finds
its way underground to the springs which form the head of Rockyford
Creek.

Two gages were installed 500 feet apart, set at the same datum,
and read simultaneously, the intention being to determine the slope
and cross section of the stream and estimate the discharge by means
of Kutter’s formula. Discrepancies in the determination of slope
have prevented fulfillment of this intention, but a fairly good rating
curve for the upper gage has been obtained by means of the discharge
measurements made by wading. The results are only approximate,
as the stream is flashy, the channel over which it flows is wide and
rough, and measurements covering extreme high stages are lacking.

The following discharge measurement was made by H. D.
McGlashan:

April 5: Width, 80 feet; area, 107 square feet; gage height, upper gage, 0.63 feet;
gage height, lower gage, 0.01 feet; discharge, 83 second-feet.

Daily gage height, in feet, of upper Crab Creck at Adrian, Wash., for 1910.
[Upper gage.]

Day. Jan. | Feb. May. Day. Jan. [ Feb. | Mar. | Apr. | May.

3
]
B
k]

HEEND WWWHO

agumg .ug:ooog: cm—-ga

L e

NorE.—Cresk dry Jan. 1 to 26, Feb. 7 to 28, andafteraboutMay? Noreadmgsmadeuar 27 to 31,
Discharge probabiy fairly steady duringt.his
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Daily discharge, in second-feet, of upper Crab Creek at Adrian, Wesh., for 1910,

Day. Jan. | Feb, | Mar. | Apr. Day. Jan. | Feb. | Mar. { Apr. | May.

¥
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Nore.—Discharge determined from a rating curve is fairly well defined below 300 second-feet, and approx-
imate above that point.

Discharge Mar. 27 to 31 intergolatad.

There may have been small discharge subsequent to May 7, but it probably was negligible.

Monthly discharge of upper Crab Creek at Adrian, Wash., for 1910.

Discharge in second-feet.
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