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SURFACE WATER SUPPLY OF NORTH PACIFIC DRATN—
AGE BASINS, 1912,

AUTHORIZATION AND SCOPE OF WORK.

The data presented in the surface water-supply reports of the
United States Geological Survey for 1912—Water-Supply Pap:
321 to 332—were collected under authority implied in the org
law (20 Stat. L., p. 394), which contains the following paargraph

Provided, That this officer [the Director] shall have the direction of the geol

survey and the classification of public lands and examination of the geological
ture, mineral resources, and products of the national domain.

1895, successive sundry civil bills passed by Congress have ¢
© the following item and appropriations:

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 watetr resources.

Annual appropriations for the fiscal years ending June 80, 1895-1914.

1 F:L T S $12, 500
1896« e eeee e e et e 20,000
1897 10 1900, inclusive...... ... ... liiiiiiiiiiiiiiiiiaaaa. 50, 000
1901 t0 1902, inclusive. ..o oo iint e *100, 000
1903 t0 1906, inclusive...... ... ... ... L. .iiiiiiiiiiii.l.. 200, 000
111 S 150, 000
1908 t0 1910, inClUSIVe. ... v eno oo 100, 000
1911 t0 1914, SNCIUSIVE. - oe v e e e vee e eae e eaeeaaeaias 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting financially
in collecting the data. Acknowledgments for cooperation of the
first kind are made in connection with the description of each station
affected and of the second kind on pages 10 and 11.

Measurements of stream flow have been made at about 2,000 points
in the Uhited States and also at many points in small areas in Seward
Peningula and the Yukon-Tanana region, Alaska, and in the Hawaiian

‘Islands. During 1912 gaging stations were maintained by the
1
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Survey and the cooperating organizations at about 1,500 points,
and many discharge measurements were ade at other points. In
connection with this work data were also collected 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 water-supply papers from time to time.

PUBLICATIONS-

A report for each year has been prepared ‘embodying the stream-
flow data collected during that year. An index to the reports con-
taining stream-flow measurements prior to 1904 has been published
as Water-Supply Paper 119. Circulars are also available giving
complete lists of the gaging stations maintained by the Survey to
date and a list of the reports relating to the water supply of the
country. ,

Prior to 1901 gage heights and discharge measurements were
published in water-supply papers or bulletins and .estimates of
monthly discharge in annual reports; since 1901 both classes of
data have been published in water-supply papers, and they are
now being published in 12 parts, as shown in the following table:

Papers on surface water supply of the United States, 1912.

)
-
®
g

Title.

321 | North Atlantic basins.

322 | South Atlantic and eastern Gulf of Mexico basins.

323 | Ohio River bagin.

526 | Donen Missqxzs%wie{lbasm. d Hudson Bay basins.
per ver and Hu ay bas!

M?s.souri River l?asin.

Lower Mississippi River basin.

328 | Western Gulf of Mexico basins.

329 | Colorado River basin.

330 | Great Basin.

331 | Pacifie basins in California.

832 | North Pacific basins.

EEN§§§§4ZEﬂH
§

a For the gur of uniformity in the gresentation of reports, a general plan has been agreed upon by
the United ta%es 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
b?etge divided into 12 parts, whose boundaries coincide with natural drainage lines, indicated by the parts
o report.
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A list of reports containing stream-flow data is presented in the

following table:

Stream-flow data in reports of the United States Geological Survey.
.[A=Annual Report; B==Bulletin; W8=Water-Supply Paper.]

Report.

Character of data.

Year.

10th A, pt. 2....
11th A, pt. 2....

12th A, pt. 2..........].
13th A, pt.3...ooennn

h A, pt.2..........

Gage he

Mean discharge in second-feet. ... .......coooeiooiiiiaiaiiaaa.

Monthly discharge (long-time records, 1871 to 1893)

Description, measurements, gage heights, and ratings.
Descriptlve information onl
tions memurememts, gage heights ratmgs, and monthly
also many data covering earlier years).
ts for earlier years)
ratmgs, and monthly discharge
(also similat data for some earlier
Descnptions measurements, and gage he his, eastern United
ea,si';ern Mississippl River, and issouri River above
junction with
i!ptwns, measurements and gage heights, western Missis-
gpng River below junction ‘of Missouri, and Platte and western

measurements ratings, and monthly discharge
ong-time records)
and gage heights, eastern Umted States,
iver, and Missouri River.
Measurements, rat; and gage heights, Arkansas River and
western United Sta

Monthly discharge (also ‘for many earlier years)
mi)tmns, measurements, gage heights, and ratings
y discharg e........t.s.......ﬁ.. hts-gmd ......
tions, measurements, gage heig ratings
%ontbi)ytr dlséharg s W ts, vt
escriptions, measurement e heights, and ratings.....
Monthly dis éhm'ge s Bag s ngs

Mgas'l;lrem;‘niss 4 rai;:)
eastern 1SS g:gs

....do
Complete data, except d
Gomplebe data.

........... crevess

- 1884 to Sept.

1884 to June 30,
1801,

1884 to Dec. 31,

1888 to Dec. 31,
1803.

1893 and 1894,

1895,

18096,
1805 and 1896,
1897,

1897,

Nore.—No data regar

ding stream flow are given in the 15th and 17th annual reports.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface water supply published from 1899
to 1912. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for any station in the area covered by Part I
are published in Water-Supply Papers 97, 124, 165, 201, 241, 261, -
281, 301, -and 321, which contain records for the New England
streams from 1903 to 1912. The year covered by the report is indi-
cated at the head of the column in which the paper is listed.
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“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” (depth in inches) is the depth to which the drainage
area would be covered if all the water flowing from it in a given
period were conserved and uniformly distributed on the surface.
It is used for comparing run-off with rainfall, which is usually ex-
pressed in depth in inches.

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

CONVENIENT EQUIVALENTS.

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

Table for converting discharge in second-feet per square mile into run-off in depth in inches

over the area.
Discharge Run-off in inches.
in second-
feet per
squaremile.| 1day. 28 days. 29 days. 30 days. 31 days.
1,041 1,079 1,116 11,153
2.083 2.157 2,231 2. 306
3.124 3.236 3.347 3. 459
4,165 4.314 4,463 4.612
5.207 5.393 5.578- 5. 764
6.248 6.471 6. 694 6.917
7.289 7.550 7.810 . 8.070
8.331 8.628 8.926 9.223
9.372 9.707 10,041 10.376

Norte.~For part of a month multiply the run-off for one day by the number of days.

Table for converting discgarge in second-feet into run-off in acre-feet.

Run-off in acre-feet.
Discharge
in second-
feet. 1 day. 28 days. 29 days. 30 days. 31 days.
1,983 55, 57.52 59,50 61,49
3.967 111.1 115.0 119.0 123.0
5. 950 66. 6 172.6 178.5 184,5
7.934 222.1 230.1 238.0 246.0
9,917 277.7 287.6 297.5 307.4
11.90 333.2 345.1 357.0 368.9
13.88 388.8 402.6 416.5 430. 4
15. 87 444.3 460.2 476.0 491.9
17.85 499.8 517.7 535.5 5563.4

Nore.—For part of a month multiply the run-off for one day by the number of days.

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).
1 second-foot-equals 38.4 Colorado miner’s inches.
1 second-foot equals 40 Arizona miner’s inches.
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1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year covers 1 square mile 1,131 feet or 13.572 inches deep.

1 second-foot for one year equals 81,536,000 cubic feet.

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

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for
one day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month,

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

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

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 for one day equals 5.17 acre-feet.

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

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

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

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

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

1 acre-foot equals 325,850 gallons,

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

1 inch deep on 1 square mile equals 0 0787 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 of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: Sec.-ft.xﬁ,ll n feei;—net; horsepower on water

wheel realizing 80 per cent of theoretical power.
EXPLANATION OF DATA.

For each regular gaging station the following data are given so far as
available: Description of the 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 equipment
of gaging stations, the descriptions give information in regard to
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any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shifting
channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy of the data.

The table of daily gage height records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually 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 appli-
cable 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 rela-
tion to zero flow or the bottom of the river. Iu general, the zero is
located somewhat below the lowest known flow, so that nggative read-
ings shall not occur.

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

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not
published in this report, but can be determined from the tables of
daily gage heights and daily discharge by plotting gage heights in
feet as ordinates and discharge in second-feet as abscissas.

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

In the table of monthly discharge the column headed ‘“Maximum”’
gives the mean flow, as determined from the rating table, for the
day when the mean gage height was highest. As the gage height is
the mean for the day, it does not indicate correctly the stage when the
water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum’’ the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed “Mean’’ is the average flow in cubic feet for each second
during the month. On this the computations for the remaining col-
umns, which are defined on Ppages 5-6, are based.

The base data presented in this report, unless otherwise stated in
description of station, have been collected by the metheds commonly
~used at current-meter gaging stations and described in standard text-
books.









ACCURACY OF FIELD DATA, 9

Plate I shows typical gaging stations. Plate IT shows the current
meter used in the work.

ACCURACY OF FIELD DATA AND COMPUTED 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.

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
curves 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
probable reliability of the observer, and knowledge of local conditions.
In this column, A indicates that the mean monthly flow is probably
accurate within 5 per cent; B, within 10 per cent; C, within 15 per
cent; D, within 25 per cent. Special conditions are covered by
footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors which result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use, and they should, therefore, be considered as only approximate,
particularly for periods of irrigation or of low water. For these
errors it is as a rule not feasible to make adequate correction.

In general, the base data collected each year by the Survey engi- -
neers are published, not only to comply with the law, but also to
afford any engineer the means of examining and adjusting to his own
needs the results of the computations. The table of monthly dis-
charge is so arranged as to give only a general idea of the flow at the
station and should not be used for other than preliminary estimates.
The determinations of daily discharge allow more detailed studies of
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the variation in the flow by which the period of deficiency may be
determined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and pubhshed and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such ad]ust-
ments for earlier years as may.seem necessary.

COOPERATION.

During the year ending September 30, 1912, the work in Mon-
tana, Oregon, Idaho, and Washington has been done under coopera-
tive agreements between the United States Geological Survey and
the States.

The United States Reclamation Service, the Office of Indian
Affairs, the Forest Service, and the Weather Bureau also cooperated
with the Survey in the collection of records.

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
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 col-
lected—field notes, maps, etc.—but this material is open at all times
to inspection by the State officials, and if not satisfactory the a.gree—
ments 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.

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

Special acknowledgments are due to A. W. Mahon, State engineer
of Montana, to A. E. Robinson, State engineer of Idaho, to John H.
Lewis, State engineer of Oregon, and to Henry Landes, State geolo-
gist of Washington, for the very efficient manner in which they
represented their States in the cooperative investigations.
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Acknowledgments are also due to the engineers and employees of
the United States Reclamation Service, the United States Forest
Service, and the United States Office of Indian Affairs for assistance,
suggestions, and the freest use of data gathered exclusively for them
and paid for by them. Acknowledgments are also due to the Corps
of Engineers, United States Army, and to the officers of the United
States Weather Bureau for hydrographic and climatologic data.

The following cities, private companies, and individuals have
cooperated in the collection of records by paying expense of work
or by assisting in the collection of records: The city of Seattle, Wash.;
Twin Falls North Side Land & Water Co.; Twin Falls Canal Co.;
I. B. Perrine; Burbank Power & Water Co.; Owsley Carey Land &
Irrigation Co.; Portneuf Marsh Valley Irrigation Co.; city of Poca-
tello, Idaho; Louis Desportes; Twin Falls Oakley Land & Water
Co.; Archibald Maxwell; Twin Falls Salmon River Land & Water
Co.; Idaho Irrigation Co.; Bray Lake Reservoir Co.; King Hill
Extension Irrigation Co.; J. M. Waterhouse; Grandview Canal Co.;
Palmer & Parks; J. M. Wise; Vale-Oregon Irrigation Co.; Willow
River Land & Irrigation Co.; Long Valley Light & Power Co.;
Weiser Valley Land & Water Co.; Mann Creek Water Users’ Asso-
ciation; Idaho Industrial Institute; Powder Land & Irrigation Co.;
Keating Carey Land Co.; Lewiston-Clarkston Improvement Co.;
city of Union, Idaho. '

| DIVISION OF WORK.

The field data werL collected by F. F. Henshaw, W. A. Lamb, and
G. C. Baldwin, district engineers, assisted by G. L. Parker, E. S.
Fuller, Howard Kimble, F. B. Storey, R. W. Davenport, R. C.
Pierce, J. E. Stewart, Charles Leidl, John Dubuis, W. O. Harmon,
B. E. Jones, A. B. Purton, H. L. Stoner, Lynn Crandall, L. W.
Jordan, and T. A. Purton; by Forest Service hydrographers B. F.
Heintzleman, W. W. Clifford, H. C. Hanson, E. W. Kramer, J. C.
Beebe, and F. E. Bonner; and by the State hydrographer of Mon-
tana, C. S. Heidel.

The ratings, special estimates, analyses, computations, and final
preparation of the completed data for publication were made under
the direction of F. F. Henshaw, G. C. Baldwin, and W. A. Lamb, dis-
trict engineers, by E. S. Fuller, office engineer, assisted by A. H.
Tuttle, Howard Kimble, F. B. Storey, and R. C. Pierce, and by
G. C. Stevens, assistant engineer, assisted by B. E. Jones, H. D,
Padgett, J. G. Mathers, H. J. Dean, M, 1. Walters, C. L. Batchelder.
A. B. Purton, and Lynn Crandall.

The manuscript was edited by Mrs. B. D. Wood.
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GAGING STATION RECORDS.
QUENIULT RIVER BASIN.
QUENIULT RIVER AT QUINIAULT, WASH.

Location.—In the SW. % sec. 8, T. 23 N., R. 9 W., at Quiniault post office, on
Queniult Lake, at the mouth of Canoe Creek, about 19 miles northwest of Hump-
tulips.

Records available.—October 29, 1911, to September 30, 1912.

Drainage area.—273 square miles.

Gage.—Vertical staff in two sections. Original gage was at Ingram’s Hotel, across
the lake from the present gage. All readings have been reduced to the datum of
the present gage.

Channel.—At the outlet of the lake, rocky; practically permanent.

Discharge measurements.—Made from a cable half a mile below the outlet of the
lake and about 4 miles below the present gage. ’

Accuracy.—Results good.

The following discharge measurement was made by G. L. Parker:
October 29, 1911: Gage height, 0.93 foot; discharge, 803 second-feet.
Daily gage height, in feet, of Queniull River at Quiniault, Wash., for the year ending
Sept. 30, 1912.
[J. A. Ingram, observer.]

BRV/O HEDLL ROONO HOROR OWoHD

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.8 2.8 2.0 5.1 19| 1.4 2.4 2.2 1.7{ 11 1.
31 2.6 1.8 4.3 1.8 1.4 2.2{ 21 1.7] 1.0 2.
.7 2.4 1.7 3.8 1.71 1.5 2.1 2.1 1.8] 1.0 2.
.7 2.3 1.6 3.4 1.6} 1.6 1.9 2.0} 1.7 95| 2.
L5 2.6 17| 3.1 1.6 1.7 1.8 21 L7 90 2.
.85 3.0] 16| 30 1.4) 1.6 1.8| 2.3 1.7 .90 1.
2.2 2.9 1.6 3.1 1.4| 1.6 1.8 2.4 2.0 .82 1.
2.9 35| 1.5 4.1 1.4 1.6 2.1 2.6} 1.5 851 2.
2.8 4.4 1.7] 5.0 1.4| 1.6 28| 26| 1.5 9541 2.
2.4 4.0 2.2 6.4 1.3} 1.6 2.2 2.4 1.4] 1.1 2.
2.1 3.7 2.2 6.0 1.3 1.5 2.2 2.4 1.4 1.4 1.
2.1 3.4 3.1 5.0 1.2 L5 2.1 2.6 1.4] 1.5 1.
2.6 3.1 4.7 4.6 1.2 1.4 2.2 2.8 .51 1.5 1.
3.8 2.8 7.1 5.2 1.21 1.4 2.4 2.7 1.5{ 1.3 1.
4.4 2.61 6.4 5.4 1.3 1.3 2.7 2.5 L.5] 12 1.
3.9 2.6 5.0 6.4 1.4| 1.2 2.6 2.3 1.6] 1.5 1.
4.7 2.5 4.1 5.9 1.4 1.2 2.4 221 1.5| 19 1.

. 9.8 2.4 3.5 5.2 1.4 92 2.2 2.2 1.5]| 1.9 1.

.| 10.8 2.6 3.0 4.7 1.4 L1 2.2 2.3 1L.85] 1.7 1.
9.4 2.7 3.3 4.0 1.4 1.2 2.21 2.4 1.4] 1.6 |. 1
7.9 2.5 4.1 3.6 1.4 1.2 2.4 2.6 1.4] 1.5 1.
6.2 2.7 4.0 3.4 1.4 1.1 2.4 2.5 1.3] 1.4 .
5.1 4.5 3.6 3.2 1.3 1.2 2.3 2.4 1.3] 1.3 .
4.1 3.5 4.8 2.9 1.3} 1.2 2.2 2.4 1.3] 1.2 .
3.9 3.5 8.8 2.7 1.3 1.2 2.1 2.2 1.4 11 <80
5.1 3.0 7.1 2.5 1.2 1.2 2.2 2.4 .51 1.1 .80
4.3 2.9{ 5.9 2.3 1.3| 1.2 25| 2.4 1.4] 1.0 .70
3.7 2.8 5.4 2.2 1.4 1.4 2.7 2.2 1.4 .95 .68
3.2 2.6t 69| 20 1.4 2.0 2.6 20§ 1.3 .90 .68
3.0 2.5 8.3 [ceeunnn 1.4 2.4 2.4 1.9 1.2 .90 .75
....... 2.2 6.6 (..c....] L4l 2.8[......] L1 095 Jenenes




QUENIULT RIVER BASIN. 13

Daily discharge, in second-feet, of Qm{ult River at Quiniault, Wash., for the year ending
Sept. 30, 1912.

L] -

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. § July. | Aug. | Sept.
940 | 1,010

80| 1,
80| 2,190
851{ 1,070
800,| 1,670
800 | 1,400
752 | 1,580
770 ' 2,080
1,970
940 | 1,770
1,160 | 1,580
,240 | 1,400
1,240 | 1,320
1,080 | 1,240
1,010 | 1,160
1,240 { 1,240 | 1,080
1,240 | 1,580 | 1,010
1,240 1 1,580 | 1,010
1,240 | 1,400 940
1,160 [ 1,320 | 940
1,160 | 1,240 870
1,080 | L160| 800
1,080 | 1,080 | 770
1,080 | 1,010 770
1,160 940 740
1,240 940 740
1,160] 8| 680
1,160] 835| 668
1,080 | 800| 668
1,000| 80| 710
940 835 1.......

Nore.—Discharge determined from a rating curve well defined below 8,000 second-feet.

Monthly discharge of Queniult River at Quir;iaul , Wash., for the year ending Sept. 30,
1912.

Discharge in second-feet.
Month. (totalin [Accu-
Maximyim. | Minimum. | Mean, | 30re-feet).

g

276,000
170, 000
200,000
255,000
71,300
70,
119,
120,
75,600
62,700
72,600

888
e

1, 580, 000
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SURFACE WATER SUPPLY, 1912, PART XII.
ELWHA RIVER NEAR PORT ANGELES, WASH.

Olympic Power Co., in Elwha Canyon, 7 miles above Port Angeles.

Records available.—April 10, 1911, to September 30, 1912.

Drainage area.—308 square miles.

Location.—In sec. 15, T. 30 N., R. 7 W., about 200 yards below the plant of the
Estimates withheld for additional data.

Gage.—Standard chain,

Channel.—Bowlders and coarse gravel

Date.

14

Discharge measurements.-—Made from a bridge near the gage.
Cooperation.—Gage-height record furnished by the Olympic Power Co.

Discharge measurements of Elwhe R
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PUGET SOUND DRAINAGE BASIN. 15

-

DUCKABUSH RIVER NEAR DUCKABUSH, WASH.

Location.—In the SW. § sec. 1, T. 25 N., R. 8 W, three-fourths of a mile above the
Duckabush ranger station and about 6 miles above Duckabush.

Records available.—August 19, 1910, to December 31, 1911.

Drainage area.—81 square miles. .

Gage.—Vertical staff, in two sections, on left bank. Gage heights for 1911 are re-
ferred to a datum 0.73 foot lower than that used for 1910,

Channel.—Coarse gravel and small bowlders; shifting.

Discharge measurements.—Made from cable 100 feet above the gage.

Accuracy.—Results fair,

The following discharge measurement was made by W. W. Clifford:
November 16, 1911: Gage height, 2.84 feet; discharge, 228 second-feet.

Daily gage height, in feet, of Duckabush River near Duckabush, Wash., for the year ending
Sept. 30, 1912,

Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. |Nov. | Dec.
3.25 3.4 4.35] 2.63
3.3 3.35 3.8.1 3.2
3.6 3.1 .1 3.8 3.38
3.85 2.84 -13.8 3.3
4.5 2.80 .18.7 3.2
5.1 2.78 3.7 2.98
4.8 2.72 3.6 2.88
4.4 2.70 3.5 | 2.8
4.2 2,65 3.4 |......
3.85 2.64 3.251 2.84

...... 2.80

Doasly discharge, in second-feet, of Duckabush River near Duckabush, Wash., for the year
ending Sept. 30, 1911 and 1912,

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

40
470
500
500
560

690
500
440
440
415
390
390
390
560
690
760
680
585
586
585

620
560 585
560 470
440 420
440 370
420 320
560 345
560
620
655
500

v
.
.
s
.
1}
.
h

B88EE




16 SURFACE WATER SUPPLY, 1912, PART XII.

Daily discharge, in second-feet, of Duckabush River, near Duckebush, Wash., for the year
ending Sept. 30, 1911 and 1912—Continued.

Day. Oct. | Nov. [ Dec. Day. Oct. |Nov. | Dec. Day. Oct. | Nov. | Dee,

) T 107 169
2e0ennnn 107 |. 394
3. 107 472
4, 96 |. 445
5. 96 394
6. 85 296
7. 85 255
8. 96 244
9. 160 242
10. 282 240
225

NoOTE. -—stchm-ge Dec 1910, to Dec. 81, 1911, determined from two rather poorly defined rati em-ves
using indirect methods sﬁi chmnelsMar 1to May 26 and July 17 to Sept. 13,1911. Mean
Apr. 4-14, estimated 360 seeond-feet May 11-26, 540 seoond-feet Sept. 1-13, 17 second- -feet; Oct. 15~31 120
socond-fest: and Nov. 1-5, 160 seeond-feet~ from h drograph eompansons with the records of Dose lips
Wash,  Discharge in tetf for all

River at other days during 1911 when no gage height was
reported.
Monthly discharge of Duckabush River near Duckabush, Wash., for the year ending Sept.
30, 1911.
Discharge in second-feet, Runoft [,
Month. (totel in |50
Maximum. | Minimom. | Mean, | 8cre-feet).
912 50,700 | C.
216 13,300 | B.
13 6,280 | B.
19,800 | C.
337 20,100 | D.
851 52,300 | D.
833 49,600 | C.
470 28,900 | C.
177 10,900 | C
177 10,600 | D,
.......... 262,000

Monthly discharge of Duckabush River near Duckabush, Wash., for the year ending
Sept. 80, 1912.

Month. (total In_[Roo0
Maximum, | Minimum, | Mean, | 8cre-feet). ’

149 9,160 | D.
. . 3,530 556 33,100 { C.
DOCOmMDEr eeeerreenrrenniiicniieitanctenrrennnnen ) 1,880 69| 519 31,900 | B.

The petiod........ SRR AEUUUURRN SRS OO DT 74,200
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Dis-
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June. | July.

May.

[~ 3= 1-1.-F-Y~]

30, 1912.

—-_OOO
< vl

Sept. 30, 1912.
Jan. | Feb. | Mar. | Apr.

[Carl Clifford, observer.}

Hydrographer.

Dec.

PUGET SOUND DRAINAGE BASIN.

NISQUALLY RIVER NEAR ASHFORD, WASH.

Oct. | Nov.

tion.—Gage-height record furnished by officers of the national park.

e area.—73 square miles.
Estimates withheld for additional data.

Gage.—A reference point on a footbridge.

Channel.—Sand and gravel; shifting.

Day.

of Mount Rainier National Park, and about 7 miles east of Ashford.
Records available.—October 28, 1910, to September 30, 1912; fragmentary.

Loeation.—Inthe SW. }sec. 33, T. 15 N, R. 7 E., half a mile below the west boundary
Date.

Discharge measurements of Nisqually River near Ashford, Wash., in the year ending Sept.
Dasly gage height, in feet, of Nisqually River near Ashford, Wash., for the year end

Discharge measurements.—Made by wading.

Dec. 24 | W. W, Clifford.

Coopera

Drainag




18 SURFACE WATER SUPPLY, 1912, PART XII.

NISQUALLY RIVER NEAR LA GRANDE, WASH.

Location.—In sec. 82, T. 16 N., R. 4 E., at the site of the Tacoma municipal power
plant at the lower end of Nisqually Canyon at La Grande.

Records available.—September 5, 1906, to December 31, 1911.

Drainage area.—294 square miles.

Gage.—Vertical staff on right wall of canyon at power house site read since January
1, 1910. From September 5, 1906, to September 8, 1910, the gage was a vertical
staff in two sections on the right bank, in sec. 9, T. 15 N., R. 4 E,, just below the
diversion dam at the head of Nisqually Canyon, and about 4 miles above La
Grande.

Channel.—Gravel; somewhat shifting.

Discharge measurements.—Made from bridges near the upper gage.

Cooperation.—Field data, except discharge measurements of 1910 and 1911, fur-
nished by the city of Tacoma.

Estimates withheld for additional data.
No discharge measurements made during the year.

Dasly gage height, in feet, of Nisqually River near La Grange, Wash., for the year ending
Sept. 30, 1912.

Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
1127 1148 13.6 | 16.0 14.4 | 18.0] 14
12.9 114.8 13.6 | 15.7 1445 17.0 | 14.4
4127 1149 13.7 | 15, .l 14.4 16.0
.} 12,65 | 14.8 14.0 ) 18.8 14.2 15.51......
12,65 | 14.8 13.9 | 17.6 13.65 | 15.8 |......
J12.7 1153 13.9 | 16.0 14.0 | 15.4| 14.4
. 12.8 [16.2 14,0 | 17.7 14.0 | 150 14.2
.1 13.0 {16.75 14.0 | 22.5 14.4 15.2 | 14.2
13.1 }(16.9 14.2 | 24.8 - 14.4 15.0| 15.0
13.85 | 16.5 14.3 1 20.0 145 | 14.8] 14.3
.| 14.6 ....... 14.0

PUYALLUP RIVER NEAR ELECTRON, WASH.

Location.—In the NE. } NW. }sec. 3, T. 16 N, R. 6 E., just above the intake of the
Puget Sound Traction, Light & Power Co.’s flume, one-fourth mile below Mowich
River, and about 10 miles southeast of Electron.

Records available.—January 1, 1909, to September 30, 1912.

Drainage area.—91 square miles.

Gage.—Friez automatic gage, referred to a vertical staff.

Channel.—Gravel and bowlders; shifting.

Discharge measurements.—Made from a gaging bridge near the gage. \

Accuracy.—Results fair.

Cooperation.—Gage height records furnished by Puget Sound Traction, Light &
Power Co.

Discharge measurements of Puyallup River near Electron, Wash., in the year ending Sept.

2

Date. Hydrographer. hgﬁ%_ chlgtisgﬂe
Feet. Secft.
Oct. 28 0.68 160
Jan, 3 .70 1900
Mar. 4 .50 212
May 14 1.83 044
June 14 1.95 991




PUGET SOUND DRAINAGE BASIN, 19

Daily gage height, in feet, of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1912.

[H. A. Waite, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.66| 1.20 0.74] 1.40| 0.60| 0.57| 0.78| 1.40| 1.60| 1.75 1.85
.65] 1.15 .681 1.25 .54 .71 L7501 1.40| 1.35| 1.85 1.65
771 110 .70 1.15 .50 B .76 1.35( 1.30{ 1.45 1.35
.76 1.05 71 110 .47 .68 .73 1.45] 1.30| L35 1.20
991 L1 771 1.20 .47 .62 72| 1.651 1.40} 1.35 1.10
91 115 .73) 1.20| .47| .58 .78{ 1.95| 1.40| 1.45| 1.20
1L90| 115 .70 1.30 .46 .66 91| 2.20f 1.835] 1.55 1.45
L70] 1.45 .68 1.25 .42 67! 1.30| 2.15| 1.30] 1.90 1.40
1.40| 1.40 .81 1.60 .40 70{ 1.40| 1.90| 1.40| 1.55 1.25
1.15| 1.35 .78 | 1.80 .39 .83 1.30¢ 1.75] L55] 1.76 1.25
1.06| 1.35( .74| 1.55| .36| .80] 1.25] 1.75]| 1.55| 1.50| 1.20
1.06} 1.25] 1.85] 1.30 .36 L73) 1.357 2.25] 1.60| 1.40 1.20
1.156| 1.15} 2.7 1.20 .35 .68] 1.60| 2.10| 1.60| 1.40 1.35
.50 L10} 3.1 1.10 .34 .62]1 190! 1.95] 1.60( 1.50 1.35
1.25] 1.35} 2.30] 1.20 .36 .60] 1.95} 1.65| 1.75| 1.65 1.20
1.30| 1.25| 1.90| 1.40f .36] .59 1.56| 1.50| 1.95]| L.75| 1.15
2.45]| 1.15{ 1.55| 1.45 .35 .59 1.40| 1.50{ 2.10| 1.55 115
3.8 1.05| 1.30} 1.50 .36 .64] 1.40| 1.656| 2.20| 1.30 1.10
4.3 1.15] 1.15] 1.25 .33 .61 1.50¢F 2.00| 2.05{ 1.25 1.05
2.8 1.05] 1L.45] 1.10 .30 .57 2.00} 2.30{ 2.00] 1.30 1.00
2.15 091 1351 1.00 .28 .54 1.85( 2.10] 1.85| 1.35 1.05
1.76| 1.15] L25]| 1.00 .28 521 1.50) 1701 1.55] 1.55 1.05
1.50¢ 1.10] 1.20 .97 .29 .59 1251 1.80| 1.45| 1.70 .88
1.35| 1.00| 2.05 .89 .31 .60 1.20| 2.20| 1.40( 1.65 .85
1.90 .981 2.35 i .31 .581 1.35] 2.35| 1.356| 1.65 .8@
1.80 .96 1.9 77 .32 A7 1.70] 2.30| 1.23] 1.45 .94
1.55 .94 | L.60 70 .48 W57 1.95] 2.10] 1.26| 1.25 .99
1.40 .90 2.25 67 .55 61| 1.60| 1.60§ 1.30| 1.05 1.00
1.30 .93 2.20 .64 .53 74| 1.50| 1.33| L.40 .96 1.05
1.25 801 2.10....... .49 81| 1.30| 1.40| 1.65( 1.50 1.15
....... L9 L0 ... 48 ... L25|.......] 1.80| 2.5 |.......

second-feet, of Payallup River near Electron, Wash., for the year ending
Sept. 80, 1912.

Nov. | Dee. { Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
153 39| 203| 640 | 247) 236| 297] 640 770| 880 960
150 365 184 561 226 289 305 640 610 738
188 340 190 495 212 207 610 580 672 610
185 320 193 468 202 217 297 672 580 610 522

340 213 522 202 203 805 640 610 468
236 365 522 202 240 7 1 1,040 672 522
750 365 190 580 199 270 373 11,240 610 738 672
620 518 184 551 186 274 580 | 1,200 1,000 640
450 490 227 770 180 285 1,000 640 738 551
330 216 920 177 338 580 880 738 880 551
290 465 738 169 325 551 880 738 705 522
200 415| 765( 5801 169{ 297] 610[1,2801 770] 640 522
330 365 | 1,450 522 166 277 770 | 1,160 770 640 610
506 340 1 1,830 468 163 1,000 | 1,040 770 7056 610
375 465 | 1,320 522 169 247 1 1,040 805 880 805 523

415 1 1,000 6% 169 244 738 705 | 1,040 495

1,170 738 6 166 244 640 705 | 1,160 738 495

2,460 320 580 706 166 262 640 805 | 1,240 580 468

2, 365 495 551 160 251 705 ] 1,080 | 1,120 551 442

191 | 1,540 320 672 468 152 236 | 1,080 | 1,320 | 1,080 580 416
990 296 610 416 147 226 960 | 1,160 960 610 442

698 365 551 416 147 219 705 840 738 738 442

545 340 522 402 150 244 551 672 840 359

466 300 | 1,120 364 155 247 522 | 1,240 640 805 346

800 202 | 1,360 313 155 240 610 | 1,360 610 805 346

730 28411, 313 158 236 1,320 539 672 7

65 575 276 770 206 236 | 1,040 | 1,160 551 551 411
156 490 260 § 1,280 274 230 251 770 442 416
440 272 11,240 262 222 301 705 598 640 397 442

415 223 | 1,160 |....... 209 329 580 805 705 495
....... 220 ceeeces| 206 j.......] 551 .......] 920]1,500|.......

NoTE.—Discharge Oct. 1, 1911, to Jan. 14, 1912, determined from two poorly defined rating curves. Dis-
chargg .}gg} 15 to Sept. 30, 1912, determined from a rating curve fairly well defined between 200 and 1,000
second-feet.
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Monthly discharge of Puyallup River near Electron, Wash., for the yea;' ending Sept. 30,
19

[Drainage area, 91 square miles.]

Discharge in second-feet. Run-off.
Month, Depth in Acou-
Per s racy,
in on | Totalin
Maximum. | Minimum. { Mean, sgt;zlaée drainage | acrofeet.
October....oooveiinannnnnc. 425 156 214 2.35 2.71 13,200 | A.
November..........ccoo.o... 2,960 150 660 7.25 8.09 39,300 | C.
518 220 352 3.87 4.46 21,600 | B.
1,830 184 694 7.63 8.80 42,700 | B.
920 262 515 5.66 6.10 ,600 | A.
247 147 183 2.01 2.32 11,300 | A,
338 219 264 2.90 3.24 15,700 | A.
1,080 293 632 6.95 8.01 38,900 | A,
1,360 950 10.4 11.60 56,500 | A.
1,240 539 762 8.37 9.65 ,900 | A.
1,500 397 723 7.95 9.16 44,500 | A,
960 346 516 5.67 6.33 30,700 | A.
2,960 147 538 5.91 80. 47 391,000

CARBON RIVER AT FAIRFAX, WASH.

sLocation.—In T. 17 N., R. 7 E., at the Northern Pacific Railway bridge at Fairfax,
Records available.—November 23, 1910, to July 12, 1912.
Drainage area.—79 square miles.
Gage.—Vertical staff attached to a wing dam just above the bridge.
Channel.—Gravel; shifting in extreme floods.
Discharge measurements.-—Made from the railway bridge.
Accuracy.—Results good.
Cooperation.—Gage-height record furnished by officers of Mount Rainier National
Park. -

Discharge measurements of Carbon River at Fairfax, Wash., in the year ending Sept. 30,
: 1912.

Date. Hydrographer. h(e%%et. 0&%’& Date. Hydrographer. hgg&‘ ch]:risg'e.

) Feet. | Sec.-Ft. Feet. |Sec~Fi.

Jan., 6| W. W, Clifford......... 6.61 151 i May 7| H.C.Hanson.......... 6.65 450

Mar. 6)..... [ 1) 5.48 158 [t June 12 |..... L5 8.30 1,000
May 7| H.C.Hanson.......... 6. 49 393
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Daily gage height, in feet, of Carbon River at Fairfax, Wash., for the year ending Sept. 30,
1912.

[F. E. O’Farrell, observer.]

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

6.8 6. 60

6.8 6. 50

[ . P P 5.0 6.7 6. 50
L S, 5.1 5.1..... ...| 6.50
. 6. 60

6. 60

6. 55

6. 55

6.70

6.70

6. 60

8.0

3 8.6

14......... ceerewnenn 5.3 6.0 cvncnen 1.0
7.5 9.1

7.3 &2

7.1 7.5

7.1 7.2

7.1 7.3

7.0 7.4

6.9 7.2

7.1 7.2

27,2

8.2

7.6

7.4

8.8

8.6

9.0
7.9 |..

30, 1912.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May, | Jume. | July.
144 74 215 150 686 266 24 280 6€9 686
134 86 215 126 584 256 268 304 686 618
124 98 180 126 543 239 195 342 703 788
114 114 153 126 502 221 122 380 720 37
114 132 126 150 686 203 172 418 895 636
98 444 126 150 618 185 223
106 755 238 165 550 162 228
114 755 350 165 618 158 234
128 530 255 180 890 155 279
142 305 215 180 856 150 324
155 480 198 150 822 145 370
156 650 180 870 652 142 413
132 820 150 | 1,290 562 140 456
155 460 350 | 2,110 472 137 345
155 640 550 | 1,300 456 128 24
185 820 450 962 890 118 228
156 | 1,100 350 720 926 118 223
1321 1,730 350 618 962 117 223
123 | 2,840 350 652 686 108 228
114§ 2,010 300 686 502 99 234
141 1,220] 255 " 618] 487 108 230
106 870 350 618 618 114 226
98 550 400 618 518 104 223
98 300 350 618 418 104 223
98 670 300 962 317 104 223
98 500 255 754 306 116 298
85 350 230 686 296 137 370
85 255 205 | 1,180 286 155 319
92 255 180 { 1,110 276 172 268
98 25 215 | 1,260 186 317

cemren 86 [.eenennn 150 856 |. 201 jeenenn..

Nore.—Discharge Oct. 1 to Nov, 18, 1911, determined froin a rating eurve well defined below 800 second-
feet. Discharge Nov. 19, 1911, to Jan, 13, 1912, determined from a poorly defined rating curve. Discharge
Jan. 14 to July 12, 1912, determined from a rating curve well defined below 1,000 second-feet. Discharge
interpolated for days when no gage height was reported. :

18826°—wsp 332—16——38
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Monithly discharge of Carbon River at Fairfax, Wash., for the year ending Sept. 30, 1912.

[Drainage area, 79 square miles.}

Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per P Facy.
+ incheson | Totalin
Maximum. | Minimum. | Mean. sggﬁx:e dl_:ig: go | acre-feet.
1,53 176 7,440 | B.
8.46 9.44 39,700 | C.
3.34 3.86 16,200 | B.
8.23 9.49 40,000 | C.
7.42 8.00 33,700 | B.
1.94 2.24 9,410 | B.
3.34 3.73 15,700 | B.
9.85 11.36 47,800 | B.
12.0 13.39 56,500 | B.
8.46 3,78 15,900 | B.
...................... 282. 000

WHITE RIVER NEAR ENUMCLAW, WASH.

Location.—In the SE. }sec. 14, T. 19 N, R. 9 E., three-eighths of a mile below West
Fork, about 10 miles below the Mount Rainier National Park boundary, and about
18 miles east of Enumclaw.

Records available.—September 6, 1911, to May 5, 1912; fragmentary.

Drainage area.—212 square miles.

Gage.—Vertical staff, on right bank.

Channel.—Gravel and bowlders; shifting in floods.

Discharge measurements.—Made by wading or from a foot log near the gage.

Accuracy.—Results good for days when gage heights were reported.

Drischarge measurements of White River near Enumclaw, Wash., in 1911-12.

Date. Hydrographer. hﬁgﬁ; c&sg'e‘

Feet. Sec.ft.
2.53 527
1.98 321
2.93 664
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Daily gage height, in feet, and discharge, in second-feet, of White River near Enumclaw,
Wash., for the year ending Sept., 30, 1912. .

[Coke Ewing, observer.]

December. January. February. Mareh. April. May.

Day.
Gage | Dis- | Gage | Dis- Ga.%le Dis- .| Gage | Dis- | Gage | Dis- LhGage Dis-
heiag%t. charge. |height.|charge. [height.| charge. |height.| charge. height. charge. (height.|charge.

Norte.—Discharge determined from a rating curve well defined between 500 and 700 second-feet. Esti-
mates of monthly discharge withheld.

GREENWATER RIVER NEAR ENUMCLAW, WASH.
LS

Location.—In the NW. } sec. 11, T. 19 N, R. 9 E., one-fourth mile southeast of the
Christoff ranger station, 1 mile above the mouth, and about 17 miles east of
Enumclaw.

Records available.—September 6, 1911, to August 9, 1912; fragmentary.

Drainage area.—76 square miles.

Gage.—Vertical staff, on left bank.

Channel.—Rocks and gravel; practically permanent.

Discharge measurements.—Made from a foot log 40 feet below the gage.

Accuracy.—Results fair.

Discharge measurements of Greenwater River near Enumclaw, Wash., tn 1911-12.

Date. Hydrographer. . hg et ch]grisg-e.

Feet. Sec.ft.
1. 59.4

1.97 51.0

2.60 245
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Daily gage height, in feet, of Greenwater River near Enumclaw, Wash., for September, 1911,
to August, 1912.

[Coke Ewing, observer.]
Jan, | Feb. | Mar, | Apr..| May. | June. | July, | Aug.
....... 2.10
....... 2.10
....... 2.10
2.05
. 06
L91 2.251....... 2.08
. 2.04
. 2.00
. 1.99
2.04 1.98
2.00 1.98
1.96 2.20
195 2.95
1.98 4.1
1.96 3.70
1.94 3.356
1.94 3.10
1.93 2.88
1.92 2.76
1.90 2.65
1.90 2.69 . .
1.90 2.65 3
1.88 2,65 .
1.90 2.68 ]
1.90 2.72 4
L8514....... 2.32,) 2.75 2.00
L8 |....... 2.30 | 2.79 1.99
1.85 [....... 2.25 | 3.20 1.95
1.8 |....... 2.20 | 3.60 1.95 |.
1.85 |.caenen 2,10 | 3.60 1.92
1.8 . ..o... 2.04 | 3.30 1.90

NoTE.—Gage height of Nov. 19, 1911, estimated as crest of flood from water marks.

Daily discharge, in second-feet, of Greenwater River near Enumclaw, Wash., for September,
1911, to August, 1912.

Deec. | Jan, | Feb.

560
398
362
306
265

245
226
221
290
380

NoTe.—Discharge determined from a rating curve fairly well deflned below 400 second-feet. Discharge
M%{il?llctlo Apr. 2, 1912, interpolated. Monthly estimates for September, 1911, and for May to August, 1912,
withheld. .



PUGET SOUND DRAINAGE BASIN. 25

Monthly discharge of Greenwater River near Enumclaw, Wash., for the year ending Sept.
30, 1912.

' [Drainage area, 76 square miles.]

Discharge in second-feet. Run-off.

Accu-
Month, Depth in
Per h in |TacY.
- inches on | Total in
Maximum. | Minimum. | Mean. sgglaere drainage | acre-feet.
g area.
Qctober....cccvceveirncanns 66 37 46.6 0.613 0.71 2,870 | B.
November 1-14..... 270 37 125 1.64 .85 3,470 | B.
December 12-31.. 245 66 163 2.14 1.59 6,470 | B.
January.. 1,540 56 372 4.89 5.64 ,900 | C.
February. 710 125 314 4,13 4,45 18,100 | B.
March. ... 142 52 79.5 1.05 L21 4,800 | C.
April1-14... 265 141 185 2.43 1.26 5,140 | B.

CEDAR RIVER NEAR RAVENSDALE, WASH.

Location.—In sec. 19, T. 2 N., R. 7 E,, at the diversion dam of the Seattle water
supply, 8 miles north of Ravensdale, and about 15 miles below Cedar Lake.

Records available.—March 24, 1901, to April 30, 1912, '

Drainage area.—149 square miles.

Gage.—Vertical staff.

Channel.—The control is the steel-shod crest of a timber dam; practically permanent.

Discharge measurements.—Made from a cable 600 feet above the dam. ILow-
water measurements made from a cable just below the dam prior to November,
1906.

Diversion.—Water is diverted above the dam for water supply of Seattle, The
amount diverted is considered in making estimates so that values represent ap-
proximately the natural flow.

Accuracy.—Results fair.

Discharge measurements of Cedar River near Ravensdale, Wash., in the year ending Sept.

- 80, 1912.
Date. Hydrographer. hgig i_ ct?a;sg-e. Date. Hydrographer. h(e}i;%%. ch]z;sg-e.
Feet. | Sec-ft. .Feet. | Secft.
Jan. 15 | W. W. Clifford......... 2.84 2,260 || May 15} H.C. Hanson.......... 1.92 1,460
Mar, 11 |..... Lo [+ DO, .97 436 || Aug. 1} F. B. Storey........... .62 310
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Daily gage height, in feet, of Cedar River near Ravensdale, Wash., for the year ending Sept.
30, 1912.

[Geo. Landsburg, observer.]

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.

0.58 0. 56 1.40 105 2.3 1.20 0.84

57 .55 1.45 105 2.0 1.15 .
.55 .59 1.30 110 1.85 1.10 .8
.57 .56 .30 1.05| 1.60| 1.05 .86
. .61 1.35 1.00 1.50 1.40 .94
.61 .58 140 L9 150 1.30 .93
.59 .67 110 .99 1.35 1.05 .90
. .64 1.20 .98 1.45 1.00 .91

.57 .67 1.25 .94 1.50 .99 .
.50 .64 1L40| 1.00| L75 .98 .91
66 .61 1.70 1.10 1.90 1.05 1.00
.65 L6071 L70| 110} 1,85 .89 1.05
.61 .90 1L60| 1.55| L75 .91 1.10
.60 1.45 1.55 2.8 .91 1.15
.59 L8| 155 3.0 .92 1,15
.60 170 1. 60 2.6 .92 1.10
.581 190 150} 2.4 .91 1.00
.56 5.5 140 2.0 .91 1.05
.58 9.7 1.35 1.80 .90 L15
. 6.5 1.35| 1.60 .90 1.05
.56 4.3 1.35] L1.55 .90 1.05
.57 3.2 1.40 L50 .83 1.00
.61 2.5 1.30| L45 . 1.00
.55 2.1 1.30 1.60 .84 1.00
.59 2.2 130 1.90 .84 1.05
.59 2.2 1.25 1.95 .84 1.05
.58 2.0 1.25 1,95 .86 1.00
.56 1.85 1.10 2.1 .75 1,05
.54 L.70 1.15 2.4 .86 1.05
.48 1.50 115 2.7 .88 L156
1% 0 PO 1.10 2.5 |. W90 [l

Daily discharge, in second-feet, of Cedar River near Ravensdale, Wash., for the year ending
Sept. 30, 1912.

Jan. Feb. | Mar. | Apr.
575 | 1,620 680 431
75 | 1,320 645 431
610 | 1, 610 437
575 985 575 444
540 905 830 498
533 905 755 491
533 763 575 470
526 867 540 477
498 905 533 470
540 | 1,100 526 477
610 | 1,240 575 540
610 [ 1,200 463 575
945 | 1,100 477 610
2,150 | 1,000 477 645
2,380 | 1,020 484 645
1,920 | 1,420 484 610
1,720 | 1,620 477 540
1,320 | 1,720 477 575
1,160 § 1,320 470 645
9! 1,240 470 575
945 | 1,1€0 470 575
905 | 1,100 425 540
867 | 1,100 425 540
985 985 431 540
1,240 905 431 575
1,280 867 431 575
1, 793 444 540
1,420 755 373 575
1,720 755 444 575
2,040 |........ 457 645
15:7.1 i P 470 |....... .

Nore.—Discharge determined from a rating curve fairly well defined below 2,500 second-feet.
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Monthly discharge of Cedar River near Ravensdale, Wash., for the year ending Sept. 80,
: 1912.

[Drainage area, 149 square miles.}

Discharge in second-feet. Run-off,

Depth in Accus

ini incheson | Totalin |F8¢Y-
Maximum. | Minimum. | Mean. sglqar.e drainage | acre-foet.

Month.

105,000 | A.
49200 | B.
67,000 | A.
31.600 | B.
32.300 | B.

365,000

SOUTH FORK OF SKYKOMISH RIVER NEAR INDEX, WASH.

Location.~—In the NE. } sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, 2
miles above North Fork of Skykomish River and about 2 miles southeast of
Index.

Records available.—October 7, 1902, to September 30, 1905; April 26, 1911, to
October 21, 1912,

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Solid rock at control; practically permanent.

Discharge measurements.—Made from a suspension bridge half a mile below gage.

Accuracy.—Results'good.

Discharge measurements of South Fork of Skykomish River near Index, Waskh., in the year
ending Sept. 30, 1912.

Date. Hydrographer. noie. | cha,

Feet. | Sec.ft.

Fob. 28 | W. W, CHIOTAn . oo eoeoreenmeeneeee e e e eenenenena e e e eaeanaanenenas 3.7 1,980
May 17 | R.C. Pieree e v ettt iiie e ciiee i ieee e e 6.01 3,760
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Dasly gage height, in fect, of South Fork of Skykomish River near Index, Wash., for the
year ending Sept. 30, 1912. :

[O. C. Stoddard and C. H. Tyrel, observers.]

Day. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. } Sept. | Oct.
l......] 0.9 0.1 4.4 1.7 4.8 1.9 2.8 3.9 7.1 4.6 1.8 5.9 2.1
.8 .1 3.9 1.6 4.1 1.7 3.0 3.4 6.2 4.5 1.6 4.1 2.4
.7 .1 3.6 1.5 3.7 1.5 3.6 3.2 5.8 4.2 1.6 4.4 3.0
.7 -4 3.3 1.2 3.0 1.4 3.8 3.3 5.8 4.2 1.4 3.8 3.6
.6 .7 3.3 1.0 2.5 1.4 3.4 3.4 6.2 4.8 1.3 3.3 2.4
.6 1.9 3.3 1.0 2.0 1.4 3.3 3.8 7.1 4.1 1.2 2.0 2.7
.5 8.3 3.1 1.5 1.8 1.3 3.2 3.4 7.8 3.9 1.2 3.0 1.2
.4 6.4 4.6 1.9 1.6 1.1 3.1 6.7 8.0 3.8 2.0 3.8 3.5
.4 5.3 6.0 2.0 5.1 1.1 3.4 7.7 7.3 3.8 2.2 3.4 3.8
.4 3.8 5.6 3.9 5.8 1.1 4.6 7.0 6.6 3.8 2.1 2.2 2.1
.5 3.5 4.9 5.8 5.1 1.1 4.5 6.4 6.8 3.8 2.0 2.0 2.4
.5 3.5 5.2 6.5 4.9 1.0 4.0 7.2 7.0 3.7 1.6 2.4 2.6
.4 2.9 4.4 7.9 4.7 1.0 3.8 8.0 6.6 3.7 1.4 2.5 2.9
1.3 5.8 3.9 9.1 4.5 1.0 3.5 9.0 7.1 3.5 1.2 -2.4 1.0
2.3 4.7 3.6 6.9 4.4 1.1 3.1 8.5 5.8 3.5 1.4 2.2 1.1
16...... 1.9 3.7 3.9 5.8 6.9 .1.2 3.0 7.4 5.0 3.4 2.0 2.1 2.0
17...... 1.4} 10.4 3.4 5.2 6.4 1.3 3.1 7.3 5.4 3.4 2.8 2.0 4.6
18...... 1.1 12,5 3.1 4.0 5.8 1.6 3.0 7.1 6.2 3.3 1.0 1.0 4.9
19...... .91 16.0 3.0 3.5 5.2 1.4 3.0 7.0 7.0 3.2 1.8 1.1 4.0
20...... .8] 1.5 2.7 3.5 4.5 1.3 2.7 9.1 7.4 2.9 1.6 1.2 5.0
21...... .6 8.5 2.5 3.6 3.7 1.2 2.5 9.1 7.0 2.8 1.4 1.2 3.3
22...... .4 6.7 2.7 3.3 3.6 1.3 2.5 7.6 5.6 2.6 1.4 L3 j......
23...... .4 5.5 4.8 4.2 3.5 1.4 2.7 6.0 5.6 2.5 1.3 L4f.......
24...... .5 4.8 3.7 4.8 2.9 1.4 2.4 5.6 6.6 2.3 1.2 L4 ......
25..... .6 7.7 3.6 6.4 2.8 15 2.5 6.4 6.5 2.3 1.2 L5 .eea..
%...... .50 80| 35| 55| 25{ Lo| 26 70| 66| 21| Lo| 1L
27...... .4 6.8 3.0 5.1 2.3 2.5 2.8 71 6.0 1.9 1.0 1
28...... .3 5.5 2.4 6.2 2.1 2.7 3.0 6.8 4.9 1.8 .8 1
29...... .3 4.6 2.2 7.3 2.0 3.0 3.8 6.5 4.3 1.7 .7 1
30...... .2 4.5 2.0 7.3 |eeere.. 2.8 4.5 5.7 3.8 L7 .8 1
3l...... 52 PR 1.7 5.6 [....... 2.6 |...u-- 5.6 |eeue.] 17 1.6 |......

Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., for
the year ending Sept. 80, 1912, :

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1,440 | 2,080 | 4,820 { 2,560 | 980 | 3,650 | 1,100
1,540 | 1,780 | 3,920 | 2,480 [ 900 | 2,200 | 1,240
1,900 | 1,660 | 3,560 | 2,270 | 900 | 2,410 | 1,540
2,020 | 1,720 | 3,560 | 2,270 | 820 | 2,020 | 1,900
1,780 | 1,780 | 3,920 | 2,7 780 | 1,720 [ 1,240
1,720 | 2,020 | 4,820 | 2,200 | 740 | 1,060 | 1,390
1,660 | 1,780 | 5,520 | 2, 740 | 1,540
1,600 | 4,420 | 5,820 | 2,020 | 1,060 | 2,020 | 1,840
1,780 | 5,420 | 5,020 | 2,020 | 1,140 | 1,780 | 2,020
2,560 | 4,720 | 4,320 | 2,020 | 1,100 { 1,140 | 1,100
2,480 | 4,120 | 4,520 | 2,020 | 1,060 | 1,060 | 1,240
2,140 | 4,920 | 4,720 | 1,960 | 900 | 1,240 | 1,340
2,020 | 5,820 | 4,320 | 1,960 | 820 | 1,200 | 1,490
1,840 | 7,020 | 4,820 | 1,840 740 | 1,240
1,600 | 6,420 | 3,560 | 1,840 | 820 | 1,140 700
1,540 | 5,120 | 2,880 | 1,780 | 1, 1,100 | 1,060
1,600 | 5,020 | 3,200 | 1,780 | 1,440 | 1,060 | 2,560
1,540 | 4,820 | 3,920 | 1,720 660 | 2,800
1,540 § 4,720 | 4,720 [ 1,660 | 980 | 700 | 2,140
1,390 | 7,150 | 5,120 | 1,490 | 900 740 | 2,
1,290 1 7,150 | 4,720 1,440 [ 820 740 | 1,720
1,290 | 5,320 | 3,380 (1,340 | 820 | 780 [.......
1,390 | 3,740 | 3,380 | 1,290 780 | 820 |.......
1,240 | 3,380 | 4,320 [ 1,190 { 740 | 20| ......
1,290 | 4,120 | 4,220 | 1,190 | 740 | 860 |.......
1,340 | 4,720 | 4,320 | 1,100 | 660 | 860 |...... .
1,440 | 4,820 | 3,740 | 1,020 660 | 900 |.......
1,540 | 4,520 | 2,800 | "980 [ 590 900 |.......
2,020 | 4,220 | 2,340 | 940| 560 | 900 [.......
2,480 | 3,470 { 2,020 | 940 | 590 | 900 |.......
...... ,380 -......] 940 900 |.......|.......

Nore.—Discharge determined from a rating curve well defined below 5,000 second-feet.
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for 1911-12,

Discharge in second-feet. ) Run-off rccn.
Month, (total in racy.
Maximum. | Minimum. | Mean, | 3ore-feet).
1911-12.
October..eeeerreneinnnnnn. seemesearesee 1,190 420 571 35,100 | A.
. 16,100 395 3,991 237,000 | B.
3,740 940 1,950 120,000 | A.
7,150 660 2,700 166,000 | A,
4,620 900 2,190 26, A.
1, 660 890 54,700 | A,
2,560 1,240 1,700 101,000 | A.
7,150 1,660 4,240 , A,
5,820 2,020 4,080 243,000 | A,
2, 940 1,710 105,000 | A.
1,440 560 852 52,400 | A.
3,650 660 1,280 76,200 | A,
16,100 395 2,170 | 1,580,000
2,880 660 1,560 65,000 | A

FOSS RIVER NEAR SKYKOMISH, WASH.

Location.—In sec. 32, T. 26 N., R. 12 E., half a mile below the Great Northern Rail
way crossing, three-fourths of a mile above the mouth, and about 3 miles east of
Skykomish.

Records available.—May 18 to December 31, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff. :

Channel.—Gravel and bowlders; shifting in floods,

Discharge measurements.—Made from cable half a mile below gage.

Accuracy.—Results, fair.

Discharge measurements of Foss River near Skykomish, Wash., n the year ending Sept. 30,
1912.

Date. Hydrographer. hgiag % chEi?e.

Feet. Seec.~ft.
Oct. 9| R.C. PIerCe....cieirieiceucacaacccccaacnasaacacacaececacanccannscssssnsn 1.21 124
Nov. 28 | W, W, CHIOra . . oo e it ie et i e ccaae e aaeeaescnaan 2.39 419
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Daily gage keight, in feet, and discharge, in second-feet, of Foss River near Skykomish,
Wash., for the year ending Sept. 30, 1912.

[T. J. Kirby, observer.}

October. November. December. October. November. | December,
Day. ] . Day.
Gage | Dis- | Gage | Dis- | Gago | Dis- Gage | Dis- | Gage | Dis- | Gage | Dis-

height.|charge./height.|charge. height.|charge. eight.[charge./height.'charge. height. charge,
1....] 13 138 1.0 94 2.1 3251 16....] 1.5 174 2.5 460 1.8 240
2....| 1.3 138 .9 83 2.0 295 || 17....] 1.4 156 3.5 890 1.7+ 216
3.... 1.3 138 .9 83 1.9 266 || 18... 1.3 138 4.8 | 1,640 1.7 216
4....] 1.2 122 .9 83 1.9 266 ey L3 138 6.2 2,620 1.6 194
5....] 1.2 122 1.0 94 1.8 240 1| 20....} 1.2 122 4.6 | 1,510 1.6 194
6....] 1.2 122 1.4 156 1.8 240 || 21....] 1.2 122 3.7 990 1.6 194
7 ... 1.2 122 2.9 620 1.7 216 || 22....] 1.2 122 2.9 620 1.6 194
8.... 1.2 122 2.8 580 2.1 325 () 23.... 1.1 107 2.6 500 1.6 194
9....] 12 122 2.5 460 2.4 424 |1 24.... 1.1 107 2.4 424 1.5 174
10....1 1.2 122 1.9 266 2.3 390 |f 25....] 1.1 107 2.3 390 1.4 156
11.... 1.2 122 1.7 216 2.2 357 || 26.... 1.1 107 3.6 940 1.4 156
12....0 1.2 122 3.7 216 2.2 3BT H27....0 1.1 107 2.7 540 1.4 156
13....| L2 122 .7 216 2.0 295 || 28... L1 107 2.5 460 1.4 156
14.... 1.4 156 2.4 424 1.9 266 || 29.... 1.0 94 2.3 390 1.4 156
15....] L5 174 2.2 357 1.8 240 {1 30....] 1.0 94 2.2 357 1.4 156
31.... 1.0 21 3 RN R, 1.3 138

Daily discharge, in second-feet, of Foss River near Skykomish, Wash., for the year ending

Sept. 80, 1911.

Day. | May. | June. { July. | Aug. | Sept. Day. May. Jung. July. | Aug. | Sept.
390 325 295 216 580 216 620
424 325 295 216 620 216 460
424 325 266 216 660 216 357
424 325 266 216 580 194 205
424 357 266 216 500 216 295
424 390 266 240 424 104 295
460 424 266 266 390 194 266
460 424 266 266 390 216 240
460 390 240 266 390 216 216
424 390 240 240 390 216 216
390 390 240 240 390 216 194
3% 357 240 216 357 216 174
390 325 240 390 325 216 174
357 325 240 295 295 216 156
357 357 216 500 325 216 156

325 b2 (30 P

NotE.—Discharge determined from a rating curve fairly well defined between 100 and 500 second-feet.
Monthly discharge of Foss River near Skykomish, Wash., for the years ending Sept. 30,

1911 and 1912.

Month.

Discharge in second-feet.

Maximum.

Minimum,

Mean.

Run-oft
(total in
acre-feet).

Accu-

HEEE

wEw
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\

MILLER CREEK NEAR BERLIN, WASH.

Location.—In the NE, 1 sec. 33, T. 26 N., R. 11 E., 1} miles above Berlin and the
mouth of the creek.

Records available.—May 24, 1911, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Rocky; shifting in extreme floods.

Discharge measurements.—Made from a cable 900 feet above the gage, or by
wading.

Accuracy.—Results, fair.

Cooperation.—Gage heights for a portion of the year were furnished by the United
States Forest Service.

Discharge measurements of Miller Creck near Berlin, Wash., tn the year ending Sept. 30,
1

912.
Date. Hydrographer. hg_a °t. ch]:;.risg-e. Date. Hydrographer. _ hgé ¥ ch]g.;sg-e.
Feet. | Sec.-ft. Feet, | Secft.
Oct. 10 | R. C. Pierce............ 0,47 55.8 || Dec. 5| W. W Clifford......... 117 178
Nov. 26 | W, W, Clifford......... 2.53 996 Feb. 21 |.....d0u.cmiricacncannan 1.34 240

Daily gage height, in feet, of Miller Creek near Berlin, Wash., for the year ending Sept. 30,

1912.
[A.TJ. Jackson, H. D, Pugsley, and H. R. Williams, observers.]
Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.
1.50| 0.75| 1.40| 1.50 ( 2.2 1.75°{ 0.78 1.20
1.40 .70 | 1601 1.45| 2.1 1.65 P 31 PO .
1.35| .70 | 1.65] 1.40| 2.0 | 1.60 |eccuuauleencnns
1.20 .65 1.50{ 1.40( 2.2 1.60 .60 1.35
.00 .60| 1.50| 1.50 | 2.0 | 1.75[.......] 115
1.20 70 110 .60 1.40] 2.0 2.3 1.60 18,1} AR .
1.50f .75| 1.05( .60| 1.35| 2.6 | 20 | 1.50| .50| 1.15
2.0 W75 1.50| .58 | 1.50( 2.8 | 2.5 | 1.45| .50 1.56
2.3 51 2.7 .55 1.65) 2.8 2.1 1.50 .90 ).......
1.90| .80 2.2 B2 160 2.4 | 2.3 | 1.50 |ccaeeecfennnns .
1.90 90| 2.0 50| 150 2.4 2.4 1.45
1.70 | 1.15| 1.80| .58 | 1.55| 2.3 | 2.4 | 1.45
1.60| 2.0 1.50 .55 1 150 2.6 2.2 1.65
1.60| 3.2 1.80 581 1.40( 2.5 2.0 1.60
1.60| 2.5 1.70 .60 | 1.30( 2.4 1.90 | 1.50
1.40| 2.0 2.8 .55 1.30| 2.4 1.70 | 1.45
120} 1.756| 2.2 70 1.30] 2.2 1.90} 1.40
1.10} 1.50} 1.70 .78 130 2.4 2.3 1.35
1.20 1.40| 1.70 . 1.20 | 2.3 2.5 1.25
1.35 | 1.30} 1.50 .68} 1.25] 2.5 2.4 |..o....
1.40| 1,30 | 1.30 .68 1.10] 3.0 2.0 1.10
1.50 | 1.256| 1.26 J70| 1107 3.0 1901 1.00
1.80| 1.20| 1,20 .75| 1.15| 2.8 | 1.90| 1.10
1.75| 150 | 1..10 .80 | 1.20| 2.8 2.0 .90
1.50 | 2.2 ) 1.05| 1.00}| 1.20) 2.6 2.1 .95
1.30| 1.80| 1.00| 1.10| 1.20| 2.4 2.0 .90
1.05| 175 .90 1,301 1.15( 2.3 2,0 |.ene..-
.00} 2.0 .82 1.05; 1.40( 2.0 1.9 R
.50 | 2.6 .80} 1.15| 1.90( 2.1 1.9 .72
45| 2.6 [eae... 1.25| 1.75| 2.9 | L8 |.......
40 2.1 [eae.... 1.30 [eee.... 2.7 feeacunn .72
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Daily discharge, in second-feet, of Miller Creek near Berlin, Wash., for the year ending
Sept. 30, 1911.

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

1 1,620 414 92 495 40 1,500
2 1,190 440 79 410 36 957
3 0 520 76 326 36 414
4 520 520 76 308 36 346
5 414 580 70 256 112 309
6. 492 650 64 225 82 272
7 580 730 72 150 64 234
8 520 465 72 161 51 197
9 580 416 64 172 48 161
10 1,000 367 58 172 46 139
11 220 346 51 150 40 17
12 1,740 440 51 134 36 95
3 1, 500 452 46 121 34 95
14, 1,190 465 46 112 32 79
15. 1,090 42 12 31 o]
98 31 |.......

Daily discharge, in second-feet, of Miller Creek near Berlin, Wash., for the year ending

Sept. 30, 1912.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
67 40 260 95 289 104 256 289 650 390 109 197

64 40 260 104 256 95 326 272 580 346 104 212

61 40 250 104 240 95 346 256 520 326 92 226

58 40 240 112 197 87 289 256 650 326 79 240

51 465 220 95 150 79 289 289 520 390 72 184

51 272 197 95 172 79 256 520 730 326 64 184

54 | 2,340 289 104 161 79 240 | 1,000 520 289 64 184

67 |1, 520 104 289 76 289 1 1,190 910 272 64 308

60 465 730 104 | 1,090 72 346 | 1,190 580 289 130 252

64 345 465 112 650 67 326 820 730 289 151 196

51 225 465 130 520 64 289 820 820 272 172 140

51 200 367 1 414 76 308 730 820 272 121 121

51 500 326 520 289 72 239 | 1,000 650 346 95 104

320 | 1,000 326 | 1,620 414 76 256 910 520 326 82 95

289 | 1,800 326 910 367 79 225 820 465 289 240 79

238 900 256 520 | 1,190 72 225 820 367 272 440 74

188 | 3,560 197 390 650 95 225 650 465 256 289 68

138 | 4,740 172 289 367 109 225 820 730 240 214 63

87 | 4,740 197 256 367 95 197 730 910 211 140 58

79 | 3,700 240 225 289 92 211 910 820 192 126 58

64 | 1,980 92 172 ] 1,390 520 172 112 54

64 | 1,400 95 172 | 1,390 465 150 95 51

64 800 104 184 | 1,190 465 172 79 50

64 200 112 197 | 1,190 520 130 72 49

79 | 2,300 150 197 [ 1,000 580 140 64 46

64 1 1,500 172 197 820 520 130 64 42

51 3 225 184 730 520 120 58 40

46 310 161 256 520 465 109 51 39

43 300 184 465 580 465 98 58 37

30 40 260 211 390 | 1,290 414 98 64 38
3l.. .- 40 |oeaenen 225 [veeun.e| 1,000 f....... 98 690 I..... .

Norte,—Discharge determined from & rating curve well defined below 1,000 second-feet. Discharge
interpolated for days when no gage height was reported, except in October, November, and December,
1911, when discharge was estimated by hydrograph comparison with records of adjacent strears.
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Monthly discharge of Miller Creek near B;:gin, Wash., for the years ending Sept. 30, 1911
and 1912.

Month.

Discharge in second-feet.

Maximum.

Minimum. | Mean.

Run-off -
{totalin *};g;}
acre-feet). .

®

‘»&

8
sdddd

5

2

(=]
PPEpEPEEEEOR

NORTH FORK OF SKYKOMISH RIVER AT INDEX, WASH.

Location.—In sec. 17, T. 27 N., R. 10 E., at Index, 1 mile above the mouth.
Records available.—August 24, 1910, to September 30, 1912,
Drainage area.—Not measured. ’
Gage.—Vertical staff on wing dam 300 yards above the railroad bridge. August 24
to October 25, 1910, gage was located 100 feet above the tramway bridge.
Channel.—Rocks and gravel; shifting.
Discharge measurements.—Made from a cable 300 feet below the gage.

Accuracy.—Results good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., in the year

ending Sept. 30, 1912.

Date. Hydrographer. h(e}iZ%et. clPa;Sée. Date. Hydrographer. h(e}ij.g e chIa)ge.

' Feet, | Sec.-ft. Feet. | Sec.-ft.
Oct. 12 | R, C. Pierce............ 1.75 197 || Nov. 23 | W. W. Clifford......... 3.54 1,620
14 ... [ (s 2.95 847 || May 18 | R. C. Pierce............ 4,11 2,000
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Daily gage height, n feet, of North Fork of Skykomish River at Index,

ending Sept. 80, 1912.

Wash., for the year

[Lee Pickett, observer.]

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. Aug. | Sept.
1.9 1.6 3.0| 1.50] 8.10 | 1.62| 2.45| 2.75 3.2 1.88 3.1
1.9 1.6 2.7 150 2.80 | 1.50 | 2.50 | 2.60 3.0 L5 2.60
1.9 1.8 2,6 1.50| 2.55| 1,48 2.55| 2.65 3.8 1.62 2.30
1.8 1.9 2.6 145 2.50 | 1.42{| 2,60 | 2.65 3.6 1.45 2,90
1.8 2.4 2.5| 1,40 | 2.35| 1.40] 2.40| 2.70 3.6 1.32 1.76
1.8 2.4 2,41 1,35 2.30| 1.35{ 2.30 | 2.70 3.2 1.25 1.60
1.8 5.3 2.6 1.30| 2.40| 1.35| 2.35] 4.1 3.2 1.22 1.70
1.7 4.0 2.8 1. 2.45 | 1.32| 2,40 4.4 . 3.3 1.20 180
1.7 3.4 3.8 140 2.95| 1.30}] 2.60 | 4.2 4.5} 3.2 1.90 1.65
L7 2,8 3.4] 1.60| 3.8 1.25 | 3.2 3.8 4.4 3.2 1.7 1.68
1.7 2.7 3.6 L.55| 3.1 1.26 | 2.95| 4.2 4,41 3.5 1,50 1.50
1.7 2.5 3.0| 1.60| 2.25| 1.25( 2.70 | 4.4 4,6 3.6 1.48 1.55
1,7 3.1 2.8 2.95| 3.0 1.25 | 2.60| 5.2 411 3.2 1.40 1.48
2,8 4.2 2.6 50 3.4 1.22 | 2,50 5.4 4,0 2,80 | L45 1,456
2.6 4.8 2.8 4.2 3.6 1.30 | 2,45| 5.6 4,0 2,75 | 1.42 1.40
2.4 3.2 3.0| 3.5 4,2 1,30 ] 2.40 | 4.4 3.6 270 1.80 1.30
2.1 7.0 2.4 3.1 4.0 1.30 | 2.30 4.3 3.8| 2.70 | 2.50 1.25
2.0 9.5 2.2 2.8{ 3.7 1.32| 2,30 | 4.2 4.7 2,651 2.00 1.22
1.9 9.9 2.3 | 2.40| 3.4 1.26 | 2.20| 5.0 56| 2,65 | 1.8 1.20
1.9 10.1 2,1 2,55 2.90 1.25| 2.20) 5.6 4.8 1.60 1.05
1.8 6.9 2.2| 2.60| 2.65| 1.22| 2.10| 5.1 4.5 1.56 1.08
1.9 4.5 2.2| 2,65 1.30( 2.00 | 4.0 3.9 1. 50 1,02
1.9 3.3 3.4 2.70 1.38 | 2.156| 4.2 4.1 1,48 1,00
1.9 2.6 2.9 3.8 1.40 | 2.20 | 4.2 4.4 1.48 1.00
1.9 5.3 2.4 4.4 1.52 | 2,20 | 3.8 4.5 1.35 1.00
1.9 4.4 2,1 3.5 1.851 2.20 | 3.8 4.1 1.20 .98
1.8 3.3 2,0 | 2.60 2,30} 2.20 | 4.0 3.8 1.25 .98
L7 3.3 1.9} 3.6 2,35 2.50 | 4.0 3.5 1.12 .95
1.7 3.0 1.8] 4.1 2,251 3.2 4.0 3.1 1.05 .90
1.6 3.0 L7 3.9 2,201 3.1 3.7 2.9 1.00 .85
1.6 |....... 1.6 | 3.4 2,10 |....... 3.6 2,55 [o.o.e..

" Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for the,

year ending Sept. 30, 1912.

Dec. | Jan. | Feb. | Mar. | Apr. | May. Aug. | Sept.
415 | 865 | 1,050 549 | 1,280
359 895 955 4556 955
350 926 985 415 780
324 | 9551 985 337 | 1,140
315 8356 | 1,020 281 480
204 780 | 1,020 254 405
294 808 | 2,000 243 455
281 | 835 | 2,240 235 505
273 955 | 2,080 560 430
254 | 1,340 | 1,770 480 445
254 | 1,180 | 2,080 359 359
254 | 1,020 | 2,240 350 382
254 955 | 2,900 315 350
243 |* 895 | 3,080 337 337
273 865 | 3,240 324 ans
273 | 835 | 2,240 505 273
273 780 | 2,160 895 254
281 780 | 2,080 615 243
254 | 725 | 2,740 505 235
254 725 | 3,240 405 186
243 670 | 2,820 382 195
273 615 | 1,920 359 177
307 698 | 2,080 350 171
315 | 725 | 2,080 350 171
368 | 725 | 1,770 294 17
532 725|1,770 235 166
780 | 725 | 1,920 254 166
808 895 | 1,920 208 158
752 | 1,340 | 1,920 186 144
725 | 1,280 | 1,700 17 132
670 |..eunnt 1,620 925 |.eeoo..

NoTE.—Discharge Oct. 1 to Nov. 26, 1911, determined from a rating curve well defined between 150
1 1912, determined from a rating curve weil

and 1,000 second-feet. Discharge Nov. 27,
defined between 300 and 2,500 second-feet.

911, to Sept. 30,
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Monthly discharge of North Fork of Skykomish River at Index, Wash., for the year ending
Sept. 30, 1912.

[]
Discharge in second-feet. Runoff |,
Month. ; (total in r:g;t
Maximum. | Minimum.| Mesn, | 8cre-feet).
830 144 276 17,000 | A.
9,720 1441 2,370 141,000 | C,
1,770 405 948 58,300 | A,
2,740 273 s , AL
g 455 1,080 62,100 | A.
243 372 22, A,
615 878 52,200 | A,
3,240 1,900 | 122,000 | A,
)2 1,140 2,170 129, Al
1,770 1,050 ; Al
925 171 391 24,000 X
1,280 132 382 22,700 | A,
9,720 182 1,00 | 780,000

SOUTH FORK OF STILAGUAMISH RIVER NEAR SILVERTON, WASH.

Location.—In the SE. § sec. 28, T. 30 N., R. 9 E., at the Silverton ranger station,
one-fourth mile above Blackjack Creek, half a mile below Martin Creek, and about
5 miles above Gold Basin.

Records available.—September 1, 1910, to September 30, 1912; fragmentary.

Drainage area.—Not measured. »

Gage.—Vertical staff, on right bank.

Channel.—Gravel; shifting in floods.

Discharge measurements.—Made from a cable or by wading near the gage.

Estimates withheld for additional data,
The following discharge measurement was made by W. W, Clifford:
November 3, 1911: Gage height, 0.97 foot; discharge, 45.8 second-feet. ~

Daily gage height, in feet, of South Fork of Stilaguamish River near Silverton, Wash.,
Jor the year ending Sept. 30, 1912.

Day. Oct. | Nov.
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Jor the year ending
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May. | June. | July. { Aug. |Sept.

1ly permanent.
Sept. 80, 1912.
Sept. 30, 1912.

1Ca.

e e e dededided ciededcied oSeieddiel eleiwidded
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Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
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CANYON CREEK NEAR GRANITE FALLS, WASH.

miles above the mouth, and 4 miles northeast of Granite Falls,,

Records available.—September 4, 1911, to September 30, 1912.

Drainage area.—Not meagsured.

Location.—In sec. 4, T. 30 N., R. 7 E., half a mile below the Mud Lake outlet, 3
Gage.—Vertical staff.

Large bowlders; pract
Discharge measurements.—Made from a cable just below the gage,

Channel.

near the gage.
Cooperation.—Gage-height records furnished by the city of Everett, Wash.

Estimates withheld for additional data.

Discharge measurements of Canyon Creek near Granite Falls, Wash

Date.

Oct. 31 | W, W, Clifford.
May 24 | H.C. Hanson.e.veeenccairrnnaacnnannn-

Daily gage height, in feet, of Canyon Creek near Granite Falls, Wash.,

Sept.

Day.

260 ...
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v

ing

Sept.

Aug,

July.

June,

May.

Mar. | Apr.

Feb,

Sept. 30, 1912.

Jan,

[Charles B. Emery, observer.]

Dec.

PUGET SOUND DRAINAGE BASIN.

Nov,

SKAGIT RIVER NEAR MARBLEMOUNT, WASH.
Gage height, 5.85 feet; discharge, 6,830 second-feet.

Oct.

.
.

T
Comma oremn
o . .
vl v v el ededeieied 2

H
0O L= W10 e T-1-1-
e 1t ed v e = el e

of the Skagit Power Co., 1 mile above Goodell Creek, 63 miles below Stetattle

Creek, and about 16 miles above Marblemount.
Records available.—December 21, 1908, to September 30, 1912.

Drainage area.—1,090 square miles.
Gage.—Vertical staff, on right bank.

Day.

The following discharge measurement was made by H. C. Hanson:

Location.—In the SE, % sec. 21, T. 37 N, R. 12 E., at the proposed power-house site
June 4, 1912

Cooperation.—Gage-height record furnished by the Skagit Power Co.
Daily gage height, in feet, of Skagit River near Marblemount, Wash., for the year end:

Channel.—Heavy bowlders; shifting in extreme floods.

Discharge measurements.—Made from a cable at the gage.

Accuracy.—Results good.

KRREIB

|

18826°—wsp 882—16——4




38 SURFACE WATER SUPPLY, 1912, PART XII.

Deily discharge, in second-feet, of Slca_c}it River near Marblemount, Wash., for the year
ending Sept. 30, 1912.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. | Sept.
6,620 | 5,196 | 2,000
7,720 | 4,440 | 2,000
7,060 | 4,080 | 1,780
7,060 | 3,580 | 1,680
7,060 | 3,420 | 1,490
6,410 | 3,270 | 1,490
5,090 | 3,420 | 1,890
5,58 | 4,080 | 1,800
5,990 | 4,440 1,780
6,200 | 4,030 | 1,780
6,410 | 4,260 | 2,110
6,410 ( 3,420 | 2,110
7720 | 3,270 | 2,470
7,280 | 3,580 | 2,230
7,060 { 5,190 { 1,890
7,280 | 4,440 | 1,680
6,840 | 3,420 { 1,780
7,980 | 3,270 | 1,780
7.280 | 3,420 | 1,580
6,840 | 3,580 | 1,490
6,200 | 4,080 | 1,49
5780 | 4,080 | 1,650
5,380 | 4,080 | 1,490
5,000 | 4,260 | 1,320
5190 | 4440 | 1,170
4,440 | 3,270 | 1,170
3,910 1 2,710 | 1,240
3,720 | 2,350 | 1,240
3,910 | 2,000 | 1,240
4080 | 1,890 | 1,320
4810 | 25000 |..."...

Nore.—Discharge determined from a rating curve well defined between 1,000 and 14,000 second-feet.

Monthly discharge of Skagit River near Marblemount, Wash., for the year ending Sept. 30,

1912.
[Drainage area, 1,090 square miles.)
Discharge in second-feet. Run-off.
: Accu-
Month, Depth in
: : Per | incheson | Totalin |T3¥.
Maximum. | Minimum. | Mean. sl%tha;e drainage | acre-feet.
area.
1,680 920 1,250 115 1.33 76,900 | A.
4,810 1,900 1.74 1.94 113,000 | A.
2,230 1,170 1,620 1.49 172 99,600 | A.
3,910 970 1,560 1.43 1.65 05,900 | A.
2,840 1,490 2,270 2.08 2.24 131,000 | A.
1,780 920 1,210 1,11 1.28 74,400 | A.
3,580 2,110 2,890 2.65 2.96 72,000 | A.
18,900 3,120 2,970 9.15 10.55 613,000 | A.
16,200 6,840 1,800 10.8 12.05 702,000 .
7,720 3,740 6,080 5.58 6.43 374,000 | A.
5,190 1,890 650 3.35 3.86 224,000 | A,
2,470 1,170 1,680 1.54 1.72 100,000 | A.
The year............. 18,900 880 3,820 3.50 47.73 | 2,780,000
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PUGET SOUND DRAINAGE BASIN,

SKAGIT RIVER NEAR SEDRO WOOLLEY, WASH.

t above Sterling Bend, 1} miles south of Sedro Woolley, and about 25

.

ge Jus

miles above the mouth.
Records available.—May 1, 1908, to September 30, 1912.

Drainage area.—2,930 square miles.

Location.—In the NE. } sec. 36, T. 35 N., R. 4 E., at the Northern Pacific Railway
brid;

Discharge measurements.—Made from the railway bridge.

Gage.—Vertical staff, on center pier of draw span.
Accuracy.—Results good.

Channel.—Gravel; shifting in floods.

g

Sept. 80, 1912.

Discharge measurements of Skagit River near Sedro Woolley, Wash., in the year end;

Dis.

hG'a%?;. charge.

Hydrographer.

Date.

Gage Dis-
height. [ charge.

Hydrographer.

Date.

.

ling

, tn feet, of Skagit River near Sedro Woolley, Wash., for the year end
Sept. 80, 1912.

Daily gage height

[E. J. Woods, observer.]

July. | Aug. | Sept.

May. | June.

Apr.

Mar.

Feb.

Jan.

Dec.

Oct. | Nov.

Day.




40 SURFACE WATER SUPPLY, 1912, PART XII.

Duily discharge, in second-feet, of Skagit River near Sedro, Woolley, Wash., for the year
ending Sept. 30, 1912.

1

Day. | Oct. ; Nov. | Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7,240 | 18,600 | 7,600 | 7,340 { 10,900 | 20,000 | 21,200 | 15,000 | 8,520
6,760 | 16,200 | 7,340 | 8,160 | 9,960 | 19,500 s 14,200 | 9,300
6,520 | 14,600 | 7,080 | 8,740 | 9,640 | 19,100 | 23,200 | 12,700 | 10, 500
,6,290 | 13,400 | 6,820 | 9,340 ! 9,640 | 19,100 | 21,700 | 12,000 | 8,260
6,060 | 12,300 | 6,560 | 9,040 | 9,960 | 20,900 | 21,200 | 10,500 | 7,040
6,060 | 12,300 | 6,560 | 9,960.| 10,300 | 24,700 | 22,200 | 10,200 | 6,360
5,830 | 12,700 | 6,320 | 7,880 { 11,600 { 30,200 | 19,800 | 9,880 | 6,140
5,600 | 13,400 | 6,080 | 8,160 | 16,600 | 37,100 | 19,300 | 10,900 | 8,780
5,600 ,800 | 6,080 | 8,160 | 24,700 { 34,900 | 18,400 | 15,400 | 8,520
6,760 | 24,200 | 5,620 | 9,040 | 23,300 | 30,200 | 19,800 | 13,100 | 7,520
6,520 | 20,400 | 5,620 | 11,300 | 20,900 | 30,200 | 20,200 | 16,200 | 7,040
7,240-| 18,200 | 5,400 | 10,600 | 21,400 | 31,200 | 20,200 | 13,500 | 7,520
10,800 | 15,800 | 5,180 | 10,300 | 25,200 { 36,600 | 20,700 | 10,900 | 8,260
18,900 | 16,200 | 5,180 | 9,640 | 31,200 | 31,700 | 23,200 { 10,500 | 8,000
18,000 | 15,400 | 5,180 | 9,040 | 41,100 | 27,200 | 20,700 | 10,900 | 7,520
15,900 | 17,400 | 5,400 | 8,740 | 33,800 | 21,400 | 23,200 | 17,500 | 6,580
14,000 | 18,200 | 5,400 | 8,740 | 25,700 | 20,400 | 22,700 | 15,000 | 6,140
11,400 | 18,600 | 7,080 | 8,740 | 21,800 | 25,700 | 22,700 | 11,200 | 6,140
10,400 | 17,800 | 6,500 ( 8,440 | 22,300 | 32,300 { 23,200 ( 11,200 [ 5,940
9,500 | 15,400 | 5,400 | 8,440 | 27,700 | 41,700 | 22,200 | 10,900 | 5,540
11,800 | 13,800 | 5,180 | 8,160 | 39,400 | 43,200 | 19,800 | 10,900 | 5,340
12,800 | 12,300 | 4,960 | 7, 32,800 | 36, 18,400 | 11,200 | 4,980
11,800 | 12,000 | 4,960 | §,160 | 26,200 | 31,500 | 17,000 | 12,000 | 5,160
11,100 | 11,300 | 5,180 | 8,740 | 21,800 | 37, 16,600 | 11,200 | 4,

3 10,300 | 5,180 { 8,740 | 13,100 | 40,800 | 18,400 | 12,000 | 4,460
20,200 | 9,640 | 5,180 | 8,740 | 25,200 | 44,4Q0 | 15,800 | 10,900 | 4,300
16,400 | 9,340 | 6,080 | 8,160 { 31,200 | 40,200 | 14,200 | 9,300 | 4,300
14,700 | 8,740 | 6,560 | 8,440 | 27,700 | 32,600 | 12,700 ,260 | 4,300
16,800 | 8,160 | 7,600 | 9,040 ,800 | 24,200 | 12,300 | 7,280 | 4,

31,500 f.co.n.-- 7,600 | 10,900 | 20,400 | 21,200 | 12,300 | 6,800 | 4,300
23,800 |........ 7,080 {-ennen.n 600 |........ 12,700 | 6,800 |.......

Note.—Discharge determined from several rather poorly defined rating curves.

Monthly discharge of Skagit River near

Sedro Woolley, Wash., for the year ending Sept.

30, 1912.
[Drainage area, 2,930 square miles.]
Discharge in second-feet. Run-off,
. Accu-
Month. Depthin
Per N racy.
Maximum. | Minimum. | Mean. s;lmq?ge igfcéx&gg a{gff]e;?.
area.

October...o.ooveeeeineann. 8,500 3,400 5,020 17 1.97 309,000 | A.
61, 600 3,250 16,400 5.60 6.25 976,000 | B.
17, 600 7,760 11,600 3.96 4.56 713,000 | B.
31, 500 5,600 12,300 4.20 4.84 756,000 | B.
24,200 8,160 14,500 4.95 5.34 834,000 | A.
7,600 4,960 6,070 2.07 2.39 373,000 | A,
11,300 7,340 8,890 3.03 3.38 529,000 | A.
41,100 9,640 22, 200 7.58 8.74 | 1,360,000 | A.
44, 400 19,100 30, 200 10.3 11.49 ,800,000 | B.
, 12,300 19,300 6.59 7.60 | 1,190,000 | C.
17,500 6,800 11,600 3.96 4.56 713,000 | C.
10, 500 4,300 6,530 2.23 2.49 389,000 | C.

61, 600 3,250 13,700 4.68 63.61 | 9,940,000
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. Sept. 30, 1912.

PUGET SOUND DRAINAGE BASIN.
Hydrographer.

CASCADE RIVER NEAR MARBLEMOUNT, WASH.

present gage, and the second from April 1 to May 24, 1909, being located abous

6 miles below the present gage and set to read the same.

the first from March 8, 1908, to March 31, 1909, being located 500 feet below the
Channel.—Gravel and cobblestones; shifting in extreme floods.

and 8 miles above Marblemount.
Records available.—March 8, 1908, to September 30, 1912.

Drainage area.—222 square miles.

Location.—At a proposed site for a dam and power plant, 8 miles above the mouth
Date.

Gage.—Vertical staff on the right bank. Prior to May 25,1909, two gages were used,

Discharge measurements.—Made from a cable 100 feet below the gage.
Discharge measuremenis of Cascade River near Marblemount, Wash., in the year ending

Accuracy.—Results good.
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Dmly discharge, in second-feet, of Cascade River near Marblemount Wash., for the year
ending Sept. 30, 1912.

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

locoeiiieeaaa 305 225 512 305 860 305 365 490 | 1,720 | 1,720 | 1,600 535
250 225 560 305 710 305 405 445 | 1,720 | 1,970 | 1,490 645
225 305 615 275 | .645 305 445 445 | 1,490 | 1,970 | 1, é% 445

225 335 490 250 535 275 365 490 | 2,750 | 2,100 lj720 335

710| 320| 468 | 335| 860 | 250 | ‘365 | 4,250 | 2,620 [ 2,750 | 2,880 | 710

405| 365| 385 275 | 365 2,490 | 2,490 | 3,450 | 1,300 | 645

405| s20| 385 250 | 365 | 1,720 | 3,450 | 3,160 | 1, 585

275 | 2,230 | 335 250 | 365 | 1,970 | 4, 3,160 | 1,290 | 585

200 [ 3,160 | 365 250 | 335 2,230 | 6,380 | 3,020 [ 1,390 | 535

335 | 2,100 | 385 250 | 335 | 2,620 | 5,750 | 2,490 | 1,490 | 535
335

225 |.oeoant 305

Nore.—Discharge determined from a rating curve fairly welldefined below 3,000 second-feet.

Monthly discharge of Cascade River near Marblemount, Wash., for the year ending Sept.

30, 1912.
{Drainage area, 222 square miles.]
Discharge in second-feet. ’ Run-off.
Month, Per i])e th in Potali %;cc;-
. ) nches on otal in .
Maximum. | Minimum. | Mean. s%l:ire drainage | acre-feet.
- area.

710 212 312 1.41 1.63 19,200 | A.
3,160 225 729 3.28 3.66 43,400 | A.
200 1.91 2.20 26,000 | A,
1,490 250 500 2.25 2.59 ,700 | A,
1, 305 705 3.18 3.43 .600 | A,
335 225 274 1.23 1.42 16,800 | A.
585 335 393 1.97 1.98 23,400 | A.
4,250 445 2, 9.23 10.64 126,000 | A.
6,380 1,490 3,760 16.9 18.86 224,000 | A.
-3, 450 1,020 2,120 9.55 1101 130,000 | A,
2,880 445 1,370 6.17 .1 84, A.
780 275 473 2,13 2.38 28,100 | A.

6,380 212 1,090 4.91 66. 91 792, 000
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SAUK RIVER ABOVE CLEAR CREEEK, NEAR DARRINGTON, WASH.

Location.—In sec. 31, T. 32 N, R. 10 E., just above Clear Creek, 1 mile below Cougar
Creek, 2 miles below Goodman Creek, 7 miles below Whitechuck Creek, 10 miles
above Suiattle River, and about 2} miles above Darrington.

Records available.—August 28, 1910, to December 19, 1911; fragmentary.

Drainage area.—Not measured.

Gage.—Inclined staff, on left bank.

Channel.—Rocks and gravel; shifting in floods.

Discharge measurements.—Made from a cable 300 feet above the gage.

Accuracy.—Results good, except for periods when no observer was available.

The following discharge measurement was made by W. W. Clifford:
December 19, 1911: Gage height, 1.29 feet; discharge, 983 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of Sauk River above Clear Creek,
near Darrington, Wash., for the year ending Sept. 30, 1912.

Gage Dis- Gage
Date. height. | charge. Date. height. | charge.

R st
NNNOwSH
=3

%005 I~
o

Lot

NortEe.—Discharge determined from a rating curve well defined between 900 and 6,000 second-feet.

SAUK RIVER NEAR SUIATTLE CROSSING, NEAR SAUK, WASH.

Location.—In sec. 13, T. 34 N., R. 9 E., 4 miles above Sauk, 6 miles below Suiattle
Crossing, and about 8 miles below Suiattle River.

Records available.—August 27, 1910, to August 3, 1912.

Drainage area.—Not measured. .

Gage.—Standard chain., Prior to March 3, 1911, several gages in the vicinity of
Suiattle Crossing, 6 miles above the present gage.

Channel.—Gravel; shifting in floods.

Discharge measurements.—Made from a cable at Suiattle Crossing, 6 miles above
gage.

Accuracy.—Results good.

Discharge measurements of Sauk River near Suiatile Crossing, near Sauk, Wash., in the
year ending Sept. 30, 1912.

Gage Dis- 5 Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.-fi. Feet. | Secoft.
Nov. 6| W. W, Clifford......... 1.78 1,550 || Feb. 28 | W. W, Clifford ........ 2.08 2,040
Dec. 15 |..... [+ (S, 2,251 2,730 || June 1| H.C.Hanson ......... 3.48 5,510
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Daily gage height, in feet, of Sauk River near Suiattle Crossing, near Sauk, Wash., for
the year ending Sept. 80, 1912,

[Mrs. E. H. Miller, observer.]

Oct. | Nov Dec. | Jan. | Feb, | Mar. | Apr May. | June. | July. | Aug.
1.5 1.3 2.6 1.80 3.2 1.95 2.10 2.25 3.4 3.6
1.5 1.3 2.5 1.70 2.9 2.00 2.30 2.20 3.7 3.7
1.5 1.3 2.4 1.65 2.7 1.85 2.25 2.05 3.5 3.5
1.4 L5 2.4 1.60 2.5 1.90 2.20 2.30 3.7 3.5
1.4 L5 2.5 1.55 2.40 1.90 2.15 2.20 3.9 3.7
1.4 1.8 2.3 1.60 2.5 1.80 2.10 2,40 4.4 3.5
1.4 3.4 2.6 1.50 2.7 1.85 2.10 2.9 4.6 3.6
15 2.9 2.9 1.45 3.9 1.80 2.10 3.6 5.8 3.5
L5 2.2 3.2 1.70 4.1 1.65 2.20 3.6 5.3 3.4
1.4 1.9 2.8 1.75 3.9 1.80 2.6 3.4 4.4 3.4
1.4 1.6 26| 1.8 8.7 165 2.5 3.3 4.5 3.6
1.4 1.7 2.5 1.90 3.2 1.70 2.40 3.6 5.1 3.6
1.4 2.2 2.4 2.40 3.1 1.70 2.30 4.1 4.8 e,
2.0 3.1 2.4 3.9 3.2 1.65 2.20 |oeoean.t 4.7 3.5
2.1 2.6 2.5 3.3 3.1 1.80 215 5.4 3.5 3.6
2.0 2.2 2.4 3.1 3.4 170 2.20 4.2 3.8 3.7
1.8 4.3 2.3 2.6 3.5 1.75 2.20 3.6 3.9 3.8
1.6 6.2 2.2 2.40 3.4 1.85 2.10 3.6 4.8 4.1
1.6 7.0 2.3 2.5 2.8 1.75. 2.10 4.0 5.3 3.8
1.5 5.3 2.2 2.7 2.7 1.70 2,05 5.3 5.5 3.3
1.4 4.2 2.1 2.6 2.6 1.70 2.15 5.2 4.9 3.3
1.4 3.5 2.5 2.5 2.5 1.85 2.20 4.2 4.4 3.2
1.4 3.2 2.3 2.6 2.40 1.70 2.05 3.0 5.8 3.1[.
L5 2.6 2.5 3.4 2.30 1.65 2.15 3.4 5.6 3.0 |.
1.5 4.1 2.3 4.9 2.30 1.80 2.05 3.7 5.0 2.9 |.
L5 4.0 2.2 3.4 2.35 1.90 2.10 4.4 5.1 2.7
1.4 3.6 2.2 3.7 2.15 1.85 2.10 4.2 | 5.1 2.5
1.4 2.9 2.1 3.1 2.10 2.10 2.10 4.1 3.9 2.6
1.4 2.7 2.0 3.6 2.10 2.10 2.40 3.7 3.3 2.6
1.3 2.5 2.0 4.8 |eeee.o. 1.90 2.45 2,9 3.5 2.8 .
L3 [eemnnns 2.0 3.5 Jeieeean. 2.05 Juerannns 3.8 [eeeennn 3.0

Daily discharge, tn second-feet, of Sauk Rz”ve{' near Sutattle Crossing, near Sauk,
Jor the year ending Sept. 30, 1912.

Day Oct. | Nov Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug.
1,050 7801 3,730 | 1,620 5,320
1,050 780 | 3,450 | 1,410 | 4,360
1,050 3,170 | 1,320 | 3,760
900 1,050{ 3,170 | 1,220 | 3,200
900 | 1,050 | 3,450 | 1,140 | 2,920
90| 1,620 | 2,900 1,220 3,200
900 | 6,230 | 3,730 | 1,050 | 3,760
1,050 | 4,610 | 4,610 975 | 7,740
1,050 | 2,630 | 5,560 | 1,410 | 8,460
900 | 1,850 | 4,310 | 1,520{ 7,740
90| 1,220 3,730 | 1,620 | 7,020
900} 1,410} 3,450 1,850} 5,320
900 | 2,630 | 3,170 | 3,170

4020 | 2100} 6,660 2
80..2000 7s0| 3450 | 20100 | 11,100 |.M0L
s owse L 2,100 | ‘6,320 |..o10000

Nore.—Discharge Oct. 1, 1911, to Jan, 25, 1912, determined from a rating curve well defined between
1,400 and 18,000 second-feet. Dischar%e Jan, 26 to June 15, 1912, determined from a poorly defined ratin
gepertve. Discharge June 16 to Aug. 3, 1912, determined from a rating curve well defined below 7,000 secon:
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Monthly discharge of Sauk River near Sutaitle Crossing, near Sauk, Wash., for the year
ending Sept. 30, 1912.

Discharge in second-feet.
Month. (total in e:ccf;-
Maximum. | Minimum, | Mean. acre-feet). '

October. . ......... 2,360 780 | 1,100 67,600

g g g g

CLEAR CREEK NEAR DARRINGTON, WASH.

Location.—In sec. 31, T. 32 N., R. 10 E., at the ranger station just above the mouth
of the creek, 24 miles above Darrington.

Records available.—August 28, 1910, to December 19, 1911; fragmentary.

Drainage area.—Not measured.

Gage.—Vertical staff, on left bank.

Channel.—Gravel; shifting in floods.

Discharge measurements.-—Made from wagon bridge at gage.

Accuracy.—Results poor on account of backwater from Sauk River.

The following discharge measurement was made by W. W. Clifford:
December 18, 1911: Gage height, 1.57 feet; discharge, 143 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of Clear Creek near Darrington,
Wash., for the year ending Sept. 30, 1912. .

0y

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
ul ®
.9 .
1.2 95 1.0 65
13 % 3 o
AR 79 1.6 177
1.1 79 1.7 201

Norte.~Discharge determined from a poorly defined rating curve.
BAKER LAKE NEAR CONCRETE, WASH.

Location.—At the fish hatchery on Baker Lake, 174 miles above Concrete.
Records available.—October 2, 1910, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff, in two sections.

Cooperation.—Gage heights furnished by the United States Bureau of Fisheries.
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Daily gage height, in Jeet, of Baker Lake near Concrete, Wash., for the year ending Sept.

0, 1912.

Sept.

Aug.

July.

May. | June.

Apr.

Mar,

Feb.

Jan.

Dec.

Oct. | Nov.

Day.

WASH.

i

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE

one-fourth mile above the Baker River ranger station, and 11 milesabove Concrete

Records available.—September 10, 1910, to September 30, 1912.

Location.—In the SE. % sec. 30, T. 37 N., R. 9 E., 100 feet below Anderson Creek,
Drainage area.—184 square miles.

Gage.—Inclined staff, on left bank since December 9, 1910. September 10 to

October 22 to November 19, 1910, a vertical staff at same location as

present gage but with datum 4.1 feet higher.

Channel.—Gravel; shifting in floods.

November 19, 1910, vertical staff at trail bridge one-eighth mile above Anderson

Creek.

Dis-
charge.

2,240

Sec.-ft.

age
t.

G
hei;

4,
4.

Feet.

¢

the year ending Sept. 30, 1912.

Hydrographer.

Discharge measurements.—Made from a cable 300 feet above the gage.
Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash., in

Accuracy.—Results good.

Date.

Dec. 14 | W, W, Clifford............
May 30 | H. C. Hanson.....
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Daily gage height, in feet, of Baker River below Anderson Creek, near Concrete, Wash., for
the year ending Sept. 30, 1912.

{G. C. Burch, observer.}

g
z
2
g
g

Day. Jan.
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05000
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Daily discharge, in second-feet, of Baker

River below Anderson Creek, near Concrete, Wash.,
ending Sept. 30, 1912.

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

for the year
Day. Oct. | Nov. | Dec. | Jan.
1,510 | 784
1,510 | 750
1,410 | 686
1,510 686
1,610 | 686
1,660 | 686
,720 626
2,030 | 572
2,340 | 626
080 626
1,900 | 626
1,720 | 890
1,560 | 1

-
-
—
=]

ek e ek

Rartariantan

o
1=
SO0 1 -t et
g52d ERERE 28588

g
IOL0L0 000 1D
~3 ot
-~
==

818

2,080 | 890 | 1,050 | 1,410 | 2,340 | 3,070 | 2,210 | 1,510
1,800 | 800 | 1,230 | 1,410 | 2,230 | 3,000 | 2,240 | 1,410
1,510 | 890 | 1,410 | 1,410 | 2,210 | 2,920 [ 2,280 | 1,310
1,510 | ®18 | 1,310 | 1,310 | 2,770 | 2,770 | 2,310 | 1.
1,510 | 818 | 1,130 | 1,310 | 3,300 | 2,770 | 2,340 | 1,250
1,680 | 750 | 1,090 | 1,510 | 3,740 | 2,620 | 2,340 | 1,220
1,840 | 750 | 1,050 | 2,770 | 3,920 | 2,770 | 2,080 [ 1,840
20210 | 718 | 1,050 | 3,740 | 4,020 | 2,840 | 2,480 | 1,660
'560 | 686 | 1,050 | 3,400 | 4,110 | 2,920 | 2,770 | 1,490
3,070 | 686 | 1,410 | 3,070 | 3,920 | 2,920 | 4,110 | 1,720
2,920 | 686 {1,220 | 2,770 | 4,500 | 2,920 | 2,620 | 1,720
2340 | 626 1,220 [ 3,070 | 6,040 | 3,070 | 2,530 | 1,720
2,210 | 626 | 1,220 | 3,740 | 5,130 | 3,230 | 2,440 | 1,720
2, 656 | 1,130 | 4,110 | 4,300 | 3,410 | 2350 | 1)720
2,620 | 686 | 1,050 | 3,500 | 3,230 | 3, 2, 1,780
2,770 | 686 | 1,130 | 3,070 | 3,560 | 3,860 | 2,170 | 1,840
2,620 | 686 | 1,130 | 2,480 | 4 4,030 ] 2,080 | 1,680
2,480 | 686 1,130 | 3,150 { 5:130 | 4,110 | 2,080 | 1530
2160 | 626 | 1,130 | 3,820 | 5,580 | 3,740 | 2,080 | 1,380
1,830 | 626 | 1,050 | 4,500 | 5,810 | 3,110 | 2, 1,220
1,510 | 626 | 1,050 | 4,300 | 5,130 | 2,480 | 2,620 | 1,130
1,510 | 626 | 1,000 | 3,740 | 3,920 | 2,480 | 2,350 | 1,000
1410 | 6261130 | 2,770 | 4,750 | 3,230 | 2,080 | 1,050
1 626 | 1,220 | 2,480 | 5,580 | 3,390 | 2,210 | 1,010
1,130 | 686 | 1,050 | 2, 6,280 | 3,230 | 1,960 | 966
1,050 966 | 2,870 | 5,350 | 2,480 | 1,960

6| 818| 966 3,070 | 4, 1,960 | 1,610 | 1,050
966 1,050 | 2,620 | 2,920 | 1,960 | 1,310

290 | 890 | 1,610 | 2, 2,450 | 2210 | 1,050 | 890
....... 890 | 1)510 | 2,210 | 2,780 | 2,620 | 1220 | @
....... 890 |.......| 2,770 [.......] 2,480 | 1,510 |.......

Norte.—Discharge determined .rom a well-defined rating curve,
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Monthly discharge of Baker River below Anderson Creek,near Concrete, Wash., for the year
- ending Sept. 80, 1912.

{Drainage area, 184 square miles.]

Discharge in second-feet. Run-off,
Accu-
Month, Depth in
Per h racy.
N s incheson | Totalim
Maximum. | Minimum,. | Mean, sgglaere inage | acre-foet.
g area. -

2,080 572 926 5.03 5,80 56,900 | A.
5,580 524 1,970 10,7 11,94 117,000 | A.
2,340 818 1,440 7.83 9,03 88,500 | A,
3,560 572 1,610 8,75 10.09 99,000 | B.
3,560 890 1,920 10.4 11.22 110,000 | B.

966 626 736 4,00 4.61 45,300 | B.
1,610 966 1,160 6.30 7.03 69,000 | B.
4,500 1,310 2,830 15,4 17.75 174,000 | A.
6,280 2,210 4,140 22.5 25.10 246,000 | A.
4,110 1,960 2,980 16.2 18,68 183,000 | A.
4,110 ,050 2,190 1.9 13.72 135,000 | A,
1,840 890 1,370 7.45 8.31 81,500 | B.

The Jear....ceeeene-- 6,280 524 1,940 10.5 143,28 | 1,410,000

BAKER RIVER AT CONCRETE, WASH.

Location.—In sec. 11, T. 35 N., R. 8 E., at the highwaybridge in Concrete, about
one-fourth mile above the mouth.

Records available.—September 11, 1910, to September 30, 1912.

Drainage area.—270 square miles.

Gage.—Staff, in two sectiong; the lower section inclined, the upper vertical.

Channel.—Gravel; shifting in floods.

Discharge measurements.—Made from bridge 50 feet above the gage.

Accuracy.—Results good.

Discharge measurements of Baker River at Concrete, Wash., in the year ending Sept. 30,
: 1912.

Date. Hydrographer. hg}ig %_ ch’iarigg-e. Date. Hydrographer. hgig t-;“ Dls-e.

Feet. Sec.??. Feet. 3
Nov. 5| W.W. Clifford......... 2.96 1,150 || May 22 | H. C. Hanson.......... 4.70 4,520
Dec. 12 |..... L T, 3.78| 2,130 31 |..... L L, 3.85 2,370
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Daily goge height, tn feet, of Baker River at Concrete, Wash., for the year ending Sept. 30,
1912,

{Chas. Olsen, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
Tevereencnenas| 2.8] 2.4 3.8( 2.70| 44 | 2.70] 2.90]| 3.301 3.8| 4.4 3.6 3.30

2.8 2.3 3.8| 2.60| 4.0 2.751 8.06| 3.18 4.0 4.71 3.6 4.1
2.7 2.6 3.7 2.66| 3.7 2.70¢ 3.20| 3.20 4.0 4.61 3.6 3.6
2.6 2.6 3.6| 2.60} 3.6 2.65] 3.10{ 3.20 4.1 4.4 3.40 3.20
2.6 2.7 3.7| 2.60] 3.6 2.60 | 3.00| 3.30 4.4 421 3.30 3.05
2.6 2.8 3.8| 2.55}| 3.8 2.65 ] 2.90| 3.40 46 421 3.25 2.80
2.6 2.9 3.7 2.50| 3.9 2.60 ] 2.90] 3.8 5.2 4.1] 3.35 2.90
2.6 3.0|" 40| 2.50]| 4.0 2.55 ] 3.00| 4.6 5.4 3.9 3.7 3.30
2.6 3.4 4.4 2.50} 4.2 2.551 3.30 | 4.4 5.0 4.01 4.0 3.25
2.7 3.1 4.3 2.60| 4.7 250 3.30 ] 4.3 4.8 4.1] 4.4 3.15
2.7 2.9 4.0 2.80| 4.5 2.50] 3.15{ 4.2 4.9 411 4.1 3.00
3.2 2.9 3.81 3.20} 4.3 2.50{ 3.00| 4.3 5.9 4.4 3.6 2.90
3.8 3.0 3.4| 3.8 4.1 2.451 2.95| 4.6 5.3 4.3 | 3.45 2.75
3.9 3.2 3.4} 4.4 4.2 2,501 2.90| 5.2 5.1 421 41 2.70
3.9 3.8 3.3| 4.2 4.5 2.50 1 2.90| 5.5 4.5 4.4f 3.9 2.60
3.8 4.2 3.3 41 4.6 2.50 | 2.90| 4.6 4.3 441 3.6 2.60
3.7 6.4 3.2 3.9 4.6 2.50 | 2.90| 4.1 4.6 4.31 3.6 2.55
3.5 8.0 3.2 3.6 4.4 2.60 | 2.90] 4.0 5.0 4.41 3.6 2.50
3.5 6.8 3.5 3.30| 42 2.55| 2.90] 4.6 5.4 431 3.6 2.50
3.4 6.4 3.3] 40 3.9 2.50| 2.80| 5.1 5.6 4.2 3.5 2.40
3.3| .5.5 3.3 3.9 3.7 2.50 | 2.80| 5.2 5.6 4.1 3.6 2.45
3.1 4.9 3.2} 3.7 3.6 2.42| 2.801 5.6 4.7 40] 3.6 2.4
3.2 4.4 3.11 3.7 3.5 2.50 2.80| 4.2 5.0 3.9 3.6 2.50
2.9 3.8 3.1} 4.2 3.30| 2.50| 2.90| 4.0 5.3 3.8] 3.6 2.55
2.7 5.5 3.0{ 5.4 3.20| 2.50| 2.95| 43 5.4 3.6 | 3.6 2.50
2.5 4.8 2.9 4.9 3.05| 2.55| 2.90| 4.6 5.6 3.6{ 3.30 2.50
2.5 4.0 2.9 4.2 3.00| 270 2.80| 5.2 5.2 3.5| 3.05 2.50
2.5 4.1 2.8] 4.4 2.95| 2.70| 2.90| 4.7 4.4 3.5] 2.90 2.60
2.4 4.0 2.8 5.2 2.80 | 2.70] 3.20| 4.3 4.0 3.6 2.80 2.60
2.4 3.9 2.81 5.6 |....... 2.751 3.5 4.0 4.1 3.6 2.85 2.75
2.4 |eeeeee] 2.7 46 ... 2.70 [.ceen..| 3.8 foo.... 3.6 3.6 [..... .

Daily discharge, in second-feet, of Baker River at Concrete, Wash., for the year ending Sept,

30, 1912,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug | Sept.
2,190 | 960 | 3,570 | 1,000 | 1,280 | 1,740 | 2,450 | 3,570 | 2,140 | 1,740
2,190 | 890 | 2,800 § 1,140 | 1 1,600 | 2,800 | 4,200 | 2,140 { 2980
2,050 | 925 {2,290 | 1,000 | 1,620 { 1,620 | 2,800 | 3,990 { 2,140 [ 2,140
1,910 | 890 2,140 | 1,050 | 1, 1,620 | 2,980 | 3,570 | 1,870 | 1,620
2,050 | 890 | 2,140 | 1,010 | 1,390 | 1,740 | 3,570 | 3,170 | 1,740 | 1,
2,190 | 855 2,450 | 1,050 | 1,280 | 1,870 | 3,990 | 3,170 | 1,680 | 1,180
2,050 [ 820 {2,620 | 1,010 | 1,280 | 2,450 | 5,330 | 2,980 | 1, 1,280
2,500 | 82012,800 ] 9701 1,390 | 3,990 | 5,790 | 2,620 | 2,200 | 1,740
3,220 820 { 3,170 970 | 1,740 | 3,570 | 4,870 | 2,800 | 2 1,680
3,030 | 890 | 4,200 | 930 | 1,740 | 3,370 | 4,420 | 2,980 | 3,570 | 1,
2,500 | 1,040 | 3,780 | 930 | 1,560 | 3,170 | 4,640 [ 2,980 | 2,980 | 1,39
2,190 { 1,430 | 3,370 | 930 | 1,390 | 3,370 | 7,020 | 3,570 | 2,140 | 1,280
1,660 | 2,190 | 2,980 895 {1,340 | 3,990 } 5,560 | 3,370 | 1,940 | 1,140
1,660 | 3,220 | 3,170 | 930 | 1,280 | 5,330 | 5,100 | 3,170 | 2,980 | 1,090
1,540 | 2,850 | 3,780 | 930 | 1,280 | 6,030 | 3,780 | 3,570 | 2,620 | 1,010
1,540 | 2,670 | 3,990 930 | 1,280 | 3,990 | 3,370 | 3,570 | 2,140 | 1,010
1,440 | 2,340 1 3,990 | 930 { 1,280 | 2,980 | 3,990 | 3,370 | 2,140
1,440 | 1,910 | 3,570 | 1,010 | 1,280 | 2,800 { 4,870 | 3,570 | 2,140 930
1,780 | 1,540 | 3,170 | 970 | 1,280 | 3,990 | 5,790 | 3,370 | 2,140 930
1,540 | 2,500 | 2,620 930 | 1,180 | 5,100 | 6,270 | 3,170 | 2, 860
1,540 12,340 (2,200 | 930 | 1,180 | 5,330 | 6,270 | 2,980 | 2,140 895
1,440 | 2,050 | 2,140 | 874 | 1,180 | 6,270 | 4, 2,800 | 2,140 260
1,330 { 2,050 | 2,000 | 930 [ 1,180 | 3,170 | 4,870 | 2,620 | 2,140
1,330 12,850 { 1,740 930 | 1,280 | 2,800 | 5,560 | 2,450 | 2,140 970
1,230 | 5,330 | 1,620 | 930 | 1,340 | 3,370 | 5,790 | 2,140 | 2,140
1,140 | 4,230 | 1,440 | 970 [ 1,280 | 3,990 | 6,270 | 2,140 | 1,740 930
1,140 | 2,850 ) 1,390 | 1,090 | 1,180 | 5,330 } 5, 2,000 { 1,440
1,040 | 3,220 | 1,340 | 1,090 | 1,280 | 4,200 | 3,570 | 2,000 | 1,280 | 1,010
1,040 | 4,800 1 1,180 { 1,090 | 1,620 | 3,370 | 2,800 | 2,140 | 1,180 | 1,010
1,040 | 5,780 1..0.... 1,140 | 2,000 | 2,800 | 2,980 | 2, 1,230 | 1,

960 | 3,990 [.-..... 5090 |. ... 2,450 |....... 2,140 | 2,140 |...". ..

Nore.—Discharge Oct. 1, 1911, to Jan. 30, 1912, determined from a well-defined rating curve. Discharge
Jan. 31 to Sept. 30, 1912, determined from a pooriy defined rating curve.
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Monthly discharge of Baker River at Concrete, Wash., for the year ending Sept. 80, 1912.

'

{Drainage area, 270 square miles.]

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

Per : . |racy.

incheson | Totalin

Maximum. | Minimum.| Mean. sg;ai?;e drainage | acre-feet.

g area.

2,340 750 1,260 4.67 5.38 71,500 | A.
12,400 700 3,060 11.3 12.61 182,000 | A.
3,220 960 1,740 6.44 7.42 107,000 | A.
5,780 820 2,260 8.37 9.65 139,000 | A.
4,200 1,180 2, 9.93 10.71 154,000 | A.
1,140 874 992 3.67 4,23 61,000 | A.
2,000 1,180 1,380 5.11 5.70 82,100 | A.
6,270 1,600 3,460 12.8 14.76 213,000 | A.
7,020 2,450 4,570 16.9 18.86 272,000 | A.
4,200 2,000 2,980 10.0 12.68 183,000 | B.
3,570 1,180 2,100 7.78 8.97 | . 129,000 | B.
2,980 860 1,250 4.63 5.17 74,400 | C.

12,400 700 2,310 8.56 116.14 | 1,670,000

WHATCOM CREEK NEAR BELLINGHAM, WASH.

Location.—In sec. 28, T. 38 N., R. 3 E., at the Northern Pacific Railway siding
bridge opposite Larson’s station on the Bellingham Electric Railway, one-eighth
mile below Lake Whatcom, within the limits of the city of Bellingham and about
31 miles above the mouth.

Records available.—November 1, 1910, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Gravel and sand; practically permanent.

Discharge measurements.—Made from a gaging bridge on the upstream side of
the railway bridge.

Regulation.—The level of the lake is controlled by a dam at the outlet.

Diversions.—The city of Bellingham gets its water supply from the lake. The
amount of this diversion has not been determined.

Accuracy.—Results good.

Cooperation.—Gage-height records furnished by the city of Bellingham, Wash.

Discharge measurements of Whatcom Creek near Bellingham, Wash., tn the year ending
Sept. 30, 1912.

Date. Hydrographer. hﬁ@i"t. c&sg-e.
Feet. Sec.ft.
Oct. 4| W. W, ClFOrd. .. cciiaeiiiiie e iiieccccaneccneanaceaaaanaansostonnacann 3.02 46.3
May 18 | H. C. HADSO0M. eu e e e ceevneeenarenaacnaecnnaaecaacnacnsacnasaanananncannnn 3.22 65.3
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Daily gage height, in feet, of Whatcom Creek near Bellingham, Wash., for the year ending
Sept. 30, 1912.

[C. H. Lusby, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,85 | 2.49| 4.80 | 4.30| 4.50| 4.156( 3.35| 3.40( 3.50{ 2.90 | 2.40 2,72
2.63| 2.45| 4.75| 4.30 | 4.45( 4.15| 3.30 3.50| 3.40| 2.92| 2.40 2:38
2.63| 2.43| 4.70 | 4.20( 4.50 | 4.10] 3.30| 3.50| 3.40 | 2.90| 2.40 3.00
2,58 | 2.39| 4.60| 4.15| 4.40| 4.25| 3.30| 3.50| 3.40| 2.92| 2.32 3.00
2.63| 2.42| 4.60| 4.156| 4.35| 3.95| 3.30| 3.50| 3.35 2.92| 2.30 3.00
2.58 | 2.48| 4.60| 4.15| 4.30| 3.90| 3.30| 3.50| 3.30 | 2.90{( 2.30 3.00
2.83 |eeenn.n 4.65{ 4.10( 4.30( 3.85| 3.30| 3.50| 3.30| 2.90| 2.30 3.00
2.44| 3.20| 4.70] 4.05| 4.30| 3.80{ 3.30] 3.40! 3.25| 2.88( 2.30 3.06
2.481 3.50| 4.70| 4.056| 4.35] 3.70| 3.30| 3.40| 3.25| 2.82| 2.50 3.10
2.49 f....... 4.70 | 4.00| 4.35] 3.70{ 3.25| 3.40| 3.20 | 2.82| 2.45 3.10

3.50| 470 4.00] 4.35| 3.70{ 3.30! 3.40| 3.20( 2.80{ 2.50 3.05
3.50| 470 4.10] 4.35] 3.65| 3.30| 3.25| 3.20| 2.76| 2.50 3.06
3.65| 4.65]| 4.20( 4.40| 3.60| 3.30| 3.30| 3.20] 2.80 | 2.50 3.00
3.85 | 4.60 {.eu.... 4.40| 3.55] 3.30| 3.30| 3.20| 2.75! 2.50 3.00
4.00| 4.60) 4.40| 4.40| 3.60 | 3.30} 3.30| 3.20| 2.70| 2.75 3.00
4.00 | 4.55| 4.45]| 4.45| 3.60( 3.30| 3.30| 3.20| 2.70| 2.90| 3.00
4.20 | 4.50| 4.45) 4.50| 3.60( 3.30 | 3.25| 3.10 | 2.70| 2.90 2.95
4.90| 4.50]| 4.45| 4.50| 3.60( 3.30 | 3.20; 3.05§ 2.68 | 2.90 2.92
5.40 | 4.55| 4.40| 4,50 | 3.60| 3.30) 3.20] 3.00{ 2.68| 2.90 2.90
5.50( 4.565| 4.40 4.50| 3.55| 3.30 | 3.40 | 3.10| 2.65| 2.90 2.88
550 4.50 4.35| 4.50| 3.50 | 3.30 | 3.50| 3.15| 2.60 | 2.92 2.88
5.45 | 4.50 | 4.30| 4.50 | 3.50| 3.25 3.60( 3.06| 2.60 | 2.92 2.85
5.35| 4.60| 4.30| 4.45| 3.50| 3.30( 3.60| 3.00| 2.60| 2.92 2.82
530 | 4.60| 4.30| 4.40( 3.45| 3.30| 3.60{ 3.05| 2.601 2.92 2.82
5.25 |e.....t 4.30 ( 4.35| 3.40| 3.30| 3.60 3.00| 2.55| 2.95 2.72
wee-...|] 4.50| 4.354 4.30| 3.40| 3.25| 3.55| 3.00| 2.50] 2.851.......
5.20| 4.50 | 4.35| 4.20| 3.40| 3.25| 3.55| 2.98| 2.48 | 2.78 2.72
5.10 | 4.50} 4.35| 4.25| 3.40| 3.30| 3.60 | 2.98| 2.42) 2.72 2.70
5.00 | 4.50 | 4.40 | 4.18| 3.40! 3.30| 3.60| 2.95| 2.40| 2.68 2.70
4.90 | 4.40 | 4.50 |....... 3.35| 3.40| 3.60| 2.92| 2.38) 2.60 2.70
.............. 4.50 [oeen..t 35 |eeenand] 3,50 f.......] 2.40) 2.62.......

Daily discharge, in second-feet, of Whatcom Creek near Bellingham, Wash., for the year
ending Sept. 30, 1912.

Day. Oct. | Nov. | Dec. | Jan. | Feb.| Mar. | Apr. | May. | June. | July. | Aug. | Sept.
37 18| 412 252 310 | 216 76 81 93 40 13 29
24 16 394 252 295 216 70 93 81 41 13 39
24 14 376 227 310 204 70 93 81 40 13 46
22 13| 342 216 280 | 240 70 93 81 41 10 46
24 14 3421 216 266 172 70 93 76 41 9 46

18 93 376 266 115 70 66 61 31 18 50
34 115 359 221 280 107 70 70 61 34 18 46
11 151 342 254 280 100 70 70 61 31 18 46
18 182 342 280 280 107 70 70 61 28 31 46
18 182 326 295 295 107 70 70 61 28 40 46
18 310 295 310 107 70 53 28 40 43
16 451 310 295 310 107 70 61 50 27 40 41
13 684 326 280 310 107 70 61 46 27 40 40
17 739 326 280 310 100 70 81 53 26 40 39
16 739 310 266 310 93 70 93 57 23 41 39
17 712 310 252 310 93 66 107 50 23 41 37
17 658 342 252 295 70 107 46 23 a1 35
17 632 342 252 280 87 70 107 50 2 41 35
17 608 326 252 266 81 70 107 46 20 43 29
17 596 310 266 252 81 66 100 46 13 37 29
18 583 310 266 227 81 66 100 45 17 33 29
16 537 310 266 240 81 70 107 45 14 29 28
18 493 310 280 81 70 107 43 13 27 28
18 451 280 310 |....... 76 81 107 41 12 23 28
| L5 P . 310 |....... 76 |.enn.. 93 |-nevn.n 13 24 f.......

Nore.—Discharge determined from a rating curve well defined below 500 second-feet.
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Monthly discharge of Whatcom Creek near Bellingham, Wash., for the year ending Sept.

30, 1912.
Discharge in second-feet, Run-off Aco.
Month, (total in Tacy.
‘| Maximum. | Minimum, | Mean, | 8cre-feet).
37 1n 19.0 1,170 | B.
739 13 310 18,400 | A.
412 280 | 341 21000 | A.
310 182 249 15,300 | A.
310 222 278 ,000 | A.
240 76| 1z 7,440 | A,
81 66 70.0 4,170 | A.
107 61 87.5 5,380 | A.
93 41 5%.4 3,530 | A.
41 12 28.5 1,750 | A.
43 9 2.9 1,590 | A
53 28 40.6 2,420 | A.
739 9 135 98, 200

UPPER COLUMBIA RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

Location.—In sec. 3, T. 30 N., R. 31 W., at the highway bridge opposite the Great
Northern Railway station at Libby, Mont., about one-fourth mile from the town
“and post office. .

Records available.—October 13, 1910, to September 30, 1912.

Drainage area.—11,000 square miles.

Gage.—Standard chain, in the left span of the highway bridge. Previous to the
completion of the bridge a temporary staff gage, fastened to an old stump. In
February, 1918, gage datum was lowered 2 feet; all readings previous to the
change have been reduced to the new datum.

Channel.—Channel permanent; broken by two piers. Bed of stream composed of
small rocks; current fairly swift and uniformly distributed.

Discharge measurements.—Made from the bridge; made prior to erection of
bridge from the ferry cable.

Winter flow.—Seriously affected by ice.

Diversions.—None of importance.

Accuracy.—Rating curve based on measurements made during 1910 to 1913; records
considered excellent.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Kootenai River at Libby, Mont., in the year ending Sept. 30,
1912.

Date. Hydrographer. hgiziet. ch]gsg-e.

: Feet. Sec.-f2.
Oct, 10 [ J. 0 Belbe e et iacieiitiscasitnncsncenasioasancancnsncnan 3.34 5,630
May 6|..... s L T N 4.80 10, 700
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Doaily gage height, in feet, of Kootenat River at Libby, Mont., for the year ending Sept. 30,
1912.

[W. A. Otis, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.6 2.6 2.2 2.7 4.8 7.2 6.8 5.7 4.7
3.6 2.5 2.0 3.0 4.8 6.9 6.7 5.6 4.6
3.6 2.5 2.1 3.3 4.7 6.8 6.5 5.6 4.5
3.6 2.5 2.2 3.6 4.6 6.6 6.4 5.6 4.5
3.5 2.2 2.2 3.8 4.7 6.5 6.4 5.6 4.4
3.5 2.2 2.2 3.6 4.8 6.5 6.2 5.8 4.4
3.5 2.2 2.2 3.4 4.9 6.4 6.4 5.7 4.3
3.4 2.3 2.2 3.4 5.3, 6.6 6.6 5.5 4.4
3.4 2.3 2.1 3.7 6.0 7.1 7.0 5.2 4.6
3.4 2.2 2.1 4.1 6.9 7.8 7.4 5.1 4.7
3.4 2.3 2.1 4.6 7.3 8.1 7.5 5.2 4.7
3.3 2.2 2.0 5.0 7.2 8.1 7.5 5.2 4.6
3.4 2.3 2.2 5.0 7.1 8.2 7.6 5.2 4.8
3.3 2.2 2.2 4.9 7.3 8.7 7.9 5.2 4.7
3.3 2.2 2.0 4.8 8.0 8.7 8.2 5.0 4.8
3.3 2.3 2.0 4.7 8.9 8.4 7.9 4.9 4.6
3.3 B2 |eeeiiiifeanaiii]iaaanns 2.0 4.6 9.5 8.6 7.5 4.9 4.5
3.3 3.2 |iciiiilipeecac|onaaann 2.0 4.6 9.5 9.2 7.1 4.9 4.4
2% 2 - 1 3 PO DO 2.0 4.7 9.0 9.4 6.7 5.0 4.3
3.3| 34) L9|....j.... 2.2 47| 86| 93| 64 50| 4.2
331 3.56] 20 .cc.icfoena.. 2.2 4.7 8.5 9.2 6.4 5.0 4.1
3.3 321 L7 eeceiifecai-n. 2.1 4.7 8.2 9.0 6.4 5.0 4.0
3.3 2.5 2.2 2.1 4.7 7.9 8.7 6.3 5.0 3.9
3.2 2.5 2.2 2.0 4.7 7.8 8.5 6.3 5.0 3.9
3.2 2.5 2.2 2.1 4.7 7.7 8.2 6.2 5.0 3.9
3.2 2.5 2.1 2.3 4.7 7.6 8.0 6.3 5.0 3.8
3.2 2.5 2.3 2.2 4.7 8.0 7.8 6.5 5.0 3.8
3.2 2.5 2.1 2.4 4.6 8.6 7.6 6.3 4.9 3.7
3.1 2.5 2.2 2.6 4.7 8.5 7.5 6.1 4.7 3.7
3.1 2.8 {eeennnn 2.7 4.8 8.0 7.2 5.9 4.6 3.6
3.0 2.6 |....... 2.7 |eaeunnn 7.5 eveennn 5.8 4.7 lececnnn

NotE.—Gage heights affected by ice Nov. 27 to about Feb. 29.

Daily discharge, tn second-feet, of Kootenai River at Libby, Mont., for 1912.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jumne. | July. | Aug. | Sept.
4,020 | 10,800 | 21,900 | 19,800 | 14,600 | 10,400
4,800 | 10,300 | 20,300 | 19,200 | 14,100 | 10,000
5,670 | 10,400 | 19,800 | 13,200 | 14,100 | 9,650
6,590 | 10,000 | 18,700 | 17,800 | 14,100 | 9,650
7,230 | 10,400 | 18,200 | 17,800 | 14,100 | 9,280
6,590 | 10,800 | 18,200 | 16,300 | 15,000 | 9,280
5,970 | 11,200 | 17,800 | 17,800 [ 14,600 | 8,920
5,970 | 12, 18,700 | 18,700 | 13,700 | 9,280
6,910 | 15,900 | 21,300 , 12,400 | 10,000
8,230 | 20,300 | 25,200 | 23,000 | 12,000 | 10,400
10,000 | 22,400 | 27,000 | 23,500 | 12,400 | 10,400
11,600 | 21,900 | 27,000 | 23,500 | 12,400 | 10,000
11 21,300 | 27,600 | 24,100 | 12,400 | 10,000
11,200 | 22,400 | 30,700 | 25,800 | 12,400 | 10,400
10,800 | 26,400 | 30,700 | 27,600 | 11,600 | 10,800
10,400 | 32,000 | 28,800 | 25,800 | 11,200 | 10,000
10,000 | 36,100 | 30,100 | 23, 11,200 | 9,650
10,000 | 36,100 | 34,000 | 21,300 | 11,200 | 9,280
10,400 | 32,700 | 35,400 | 19,200 [ 11,600 | 8,570
3 30,100 | 34,700 | 17,800 | 11,600 | 8,570
10,400 | 29,500 | 34, 17,800 | 11,600 | 8,230
10,400 | 27,600 | 32,700 | 17,800 | 11,600 | 7,890
10,400 | 25,800 | 30,700 | 17,300 | 11,600 { 7,560
10,400 | 25,200 | 29,500 | 17,300 | 11,600 | 7,560
10,400 | 24,700 | 27,600 | 16,800 | 11,600 | 7,560
10,400 | 24,100 | 26,400 | 17,300 | 11,600 | 7,230
10,400 | 26,400 | 25,200 | 18, 11,600 | 7,230
10,000 | 30,100 | 24,100 | 17,300 | 11,200 | 6,901
10,400 | 29,500 | 23,500 | 16,400 | 10,400 | 6,910
10,800 | 26,400 | 21,900 | 15,400 { 10,000 | 6,590

e a020 | L 23,500 | -.n.n.n $ 10,400 |...euue

NoOTE.—Dis¢ determined from a rating curve based on measurements made during 1910 to 1913;

curve well defined between 3,400 and 25,000 second-feet, and fairly well defined above 25,000 second-feet,

18826°—wsp 382—16——5
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Monthly discharge of Kootenas River at Libby, Mont., for the year ending Sept. 30, 1912.

Discharge in second-feet. Run-off,
Accu-
Month. Depth in
: : . Per | incheson | Totalin |TCY-
Maximum. | Minimum. | Mean. s%lqlisge drainage | acre-feet
. area.
8,590 4,800 5,780 0.525 0.61 855,000 | A.
6,280 3,780 4,890 .445 . 252,000 | A.
4,020 2,600 2,930 266 .31 180,000 | B.
11,600 4,020 9,080 825 .92 540,000 [ A.
36,100 10,000 22,500 2.05 2.36 | 1,380,000 | B. ,
35,400 17,800 26,100 2.37 2.64 | 1,550,000 B.
,600 15,000 19, 600 1.78 2.05 | 1,210,000 | A.
15,000 10,000 12,300 1.12 1.29 756,000 { A.
10,800 6,590 8,940 813 .61 532,000 | A.

CALLAHAN CREEK AT TROY, MONT.

Location.—In sec. 13, T. 31.N., R. 34 W., at the highway bridge, one-fourth mile

southeast of the town of Troy, Mont.
Records available.—June 11, 1911, to November, 1912 (fragmentary).
Drainage area.—Not measured.
Gage.—Vertical staff, attached to the right abutment of bridge.
Channel.—Small rocks and gravel; may shift.
Discharge measurements.—Made by wading or from the bridge.
Winter flow.—Affected by ice; no records available.
Diversions.—None of importance.
Accuracy.—Records fair,
Cooperation.—Field data furnished by United States Forest Service.

Gage heights insufficient to warrant computation of monthly estimates.

Discharge measurements of Callahan Creek at Troy, "Mont., in 1912.

-

Date. Hydrographer. Gag Dis- Date. Hydrographer. hggie :

G
height. | charge.

Feet. | Sec.-ft.

1.73 38
2.90 553
2.95 517

Feb. 21| J. ca Beebo.eouunn.-.

May 8
May v 15
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Daily gage height, in feet, of Callahan Creek at Troy, Mont., for 1912,
[H. L. Baker, observer.] .

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

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

Norte.—Discharge determined from a fairly well-defined rating curve.
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YAAK RIVER NEAR TROY, MONT.

Location.—At Fritz Lang’s ranch, about 11 miles above the mouth, and 21 miles
north of Troy, Mont. From-October 15, 1910, to October 31, 1911, station was
maintained at a point 4 miles downstream, half & mile above Yaak Falls, in sec.
33, T.34 N., R. 33 W. No tributaries enter between the two points.

Records available.—May 7 to December 31, 1912, at present site. October 15, 1910,
to October 31, 1911, at old site. '

Drainage area.—Not measured; area at site used in 1910-11, 930 square miles.

Gage.—Vertical staff at both sites. On June 19, 1912, the observer moved the gage
about 300 feet downstream and set it at 2 new datum.

Channel.—Permanent; covered with large boulders.

Discharge measurements.—Made by wading at new section; at old section made
from cable.

Winter flow.—Affected by ice.

Diversions.—None. '

Accuracy.—Results fair from May 7 to June 18, 1912. No rating curve developed
for gage heights after June 18, 1912. -

Cooperation.—Field data furnished by the United States Forest Service.

Discharge measurements of Yaak River near Troy, Mont., in 1912.

Date. Hydrographer. th%%. clgﬁg-e. Date. Hydrographer. hsriagﬁ. chIa;risg.e.
Feet. | Sec-ft. Feet. Sec.-‘t.

¥eb. 21 | J.C. Beebe.ouuonen..... 0.68 238 | May 8| J.C.Beebe............ 3.21 3,070
May 7/|..... Ui [+ DO 2.97 2, 560 15 |..... s [ . 3.69 4,240

NoTE.—The measurement of Feb. 21 was referred to the old gage near Yaak Falls. Ice had formed in
the stream in such a manner as to cause a lower gage reading than would have been obtained with the
same flow under normal conditions.

Dazly gage height, in feet, of Yaak River near ‘Troy, Mont., for 1912.
[Fritz Lang, observer.}

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
........ 2.15 3.25 2.6 2.85 2.4 2.5 2.8
........ 2.1 3.3 2.7 2.7 2.4 2.4 2.8
........ 2.0 3.2 2.7 2.7 2.4 2.4 2.8
........ 1.9 3.1 2.7 2.7 2.45 2.5 2.75
........ 1.9 3.1 2.8 2.7 2.4 2.5 2.7
........ 1.85( 3.1 2.7 2.7 2.4 2.6 2.75

3.0 1.8 3.1 2.6 2.65 2.4 2.6 2.7
3.2 1.8 3.15 2.6 2.8 2.4 2.6 2.8
3.2 1.?( 3.35; 2.6 2.85 2.4 3.35 2.7
3.3 1.7 3.25 2.5 275 2.4 3.4 2.8
3.1 1.65| 3.25 2.6 2.7 2.4 3.3 2.8
3.05| L5651 3.25{ 2.6 2.6 2.4 3.3 2.95
3.1 1.5 3.2 2.5 2.6 2.4 3.35 2.9
3.25 1.45 3.2 2.5 2.6 2.4 3.5 2.85
3.6 1.4 3.15 2.5 2.5 2.4 3.45 2.8
3.6 1.4 3.05 2.5 2.5 2.4 3.3 2.8
3.35 1.4 3.0 2.5 2.5 2.7 3.15 2.75
3.2 1.25 3.0 2.5 2.5 2.7 3.1 2.75
3.15 3.5 2.9 2.5 2.5 2.7 3.1 2.7
3.15 3.4 2.9 2.45 2.4 2.6 3.1 2.6
2.95 3.4 2.9 2.4 2.4 2.6 3.0 2.7
2.85 3.3 2.9 2.4 2.4 2.6 3.0 2.9
2.75 3.3 2.9 2.4 2.4 2.6 3.0 2.9
2.65 3.25 2.8 2.35 2.4 2.6 2.85 2.8
2,55 3.15 2.8 2.3 2.4 2.6 2.9 2.8
2.7 3.1 2.8 2.3 2.4 2.6 2.8 2.9
2.75 3.1 2.8 2.3 2.4 2.6 2.7 2.9
2.55 | 3.1 2.7 2.3 2.4 2.6 2.8 3.0
2.5 3.05 2.7 2.3 2.4 2.6 2.8 3.0
2.4 " 3.15 2.7 2.4 2.4 2.5 2.8 [oeennn.
2.25|........ 2.6 2.55 [.ev..nl 2.5 feeeiieiifeeanaaas

Nore.—Gage heights beginning June 19 read dn gage installed by observer at new location and datum.
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Daily discharge, in second-feet, of Yaak River near Troy, Mont., for 1912.

Day. May. | June. Day. May. | June. Day. May. | June.

2,630
3,060

3,069
3,200

Nore.—Discharge determined from a rating curve that is well defined above but not well defined below
2,000 second-feet.

MOYIE RIVER AT SNYDER, IDAHO.

Location.—Insec. 23, T. 64 N., R. 2 E., at the Snyder ranger station, about one-fourth
mile west of Snyder station on the Spokane International Railway, 3% miles below
Round Prairie Creek, 5 miles below Meadow Creek, and about 12 miles above the
mouth of the river.

Records available.—March 10, 1911, to September 30, 1912.

Drainage area.—711 square mﬂes, not measured at section used previous to Feb-
ruary 20, 1912.

Gage.—Inclined and vertical staff, in two sections, on left bank at a spring 150 feet
west of ranger’s house. From March 10, 1911, to February 20, 1912, the gage was
located at the railway bridge about 1 mile below the present site.

Channel.—DBowlders and small rock; probably slightly shifting.

Discharge measurements. —Made by wading or from the railroad bridge.

Accuracy.—Results fair.

Cooperation.—Field data furnished by the United States Forest Service.

Discharge measurements of Moyie River at Snyder, Idaho, in the year ending Sept. 80, 1912.

Date. Hydrographer. hgri?;ﬁ. clgge. Date. Hydrographer. hgigﬁ. charge.
- | Feet. | Sec. ft. Feet. | See. ft.

Oct. 13 | Beebeand Leidl....... 3.30 216 || May 9| 7J.C.Beebe............. 5.80 | 2,950
Feb, 20| J.C. Beebe............. 2.99 124 14 ... 141 T, 6.30 3,410

NorE.—Gage heights referred to gage at railroad bridge. Readings on gage at ranger station for measure-
ments in 1912 were, 2.98, 6.14, and 6.60 feet.
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Daily gage height, in feet, of Moyte River at Snyder, Idaho, for the year ending Sept. 30, 1912.
[J. E. Ryan, observer.)

Jan, | Feb. | Mar. | Apr. | May.

4.25| 3.10| 2.99| 3.65 5.2

4,00 3.10| 298¢ 3.75 5.0

4,00 | 3.10| 2.96} 3.88 5.0

4,00 3.10| 3.00| 4.05 5.0

3.90 | 3.10| 3.00| 4.15 5.0

3.90| 3.20| 2.98}| 4.30 5.2

3.80 | 3.10( 2.98| 4.40 5.2

3.70 | 3.10| 2.95| 4.25 5,8

3.70 ] 3.10| 2.90| 4.15 6.3

3.701 3.10| 2.90| 4.20 6.4

3.701 3.10| 291 56 6.3

3.70 | 3.00{ 290 5.4 6.2

3.80 ] 3.00! 2.90) 5.2 l.......

3.80 5.2 6.5

3.80 5.0 6.9 4.35
3.80 5.2 7.0 4,30
3.70 5.0 7.0 3.90
3.65 4.85 7.0 3.85
3.50 5.0 6.8 4,056
3.50 5.0 6.8 4.20
3.50 5.0 6.6 3.80
3.50 5.1 6.6 3.90
3.40 5.0 6.6 4.05] 3.80
3.30 5.0 6.5 3.80 3.95
3.30 5.0 6.4 4.00] 4.00
3.20 5.0 6.4 400| 4.00
3.20 4.90 6.6 4.00( 3.95
3.20 4,90 6.2 4.00| 3.9
3.10 5.0 6.1 4.05| 4.05
3.10 §. 5.2 5.9| 410| 3.85
3.10 ... 8.45....... 5.7 |oeent 3.85

NoTE.—Gage heights affected by ice Nov. 15 to Dec. 16, and Dec. 26 to Jan. 18. Gage heights Feb. 20 to
fept. 30 read on gage at the ranger station.

Daily discharge, in second-feet, of Moyie River at Snyder, Idaho, for the year ending Sept.
0

30, 1912.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
200 100 161 126 455 | 1,750 | 2,200 690 370 215
200 100 161 122 517 | 1,540 | 2,200 760 398 215
200 100 181 114 606 | 1,540 | 1,970 760 425 215
200 100 161 130 725 | 1,540 | 1,970 585 425 215
200 100 161 130 800 | 1,540 | 1,860 655 398 215
200 100 200 122 920 | 1,750 | 1,750 725 370 215
200 100 161 122 | 1,000 | 1,750 | 1,540 655 342 240
200 100 161 110 880 | 2,440 | 1,640 690 3156 315
200 100 161 91 800 | 3, 090 | 1,540 690 240 307
200 100 161 91 840 | 3,230 | 1,350 620 171 299
200 172 161 95| 2,200 | 3,090 | 1,540 725 215 201
242 245 126 91 11,970 { 2,950 | 1,440 | 1,080 171 283
242 318 126 911,750 | 3,160 } 1, 26 840 171 274
242 391 126 114 { 1,750 | 3,370 } 1,170 960 171 265
242 391 126 130 | 1,540 | 3,960 { 1,110 900 193 265
242 301 | 126 138(1,750 | 4,120 (1,050 | 920} 240 265
242 |. 391 126 130 | 1,540 { 4,120 6 620 215 215
242 364 120 130 | 1,400 | 4,120 938 585 215 215
242 337 110 134 | 1,540 | 3,810 880 725 215 171
242 337 120 134 | 1,540 | 3,810 920 840 215 171
242 337 155 130 | 1,540 | 3,510 880 559 215, 171
242 337 163 130 | 1,640 | 3,510 802 620 193 171
242 288 134 130 | 1,540 | 3,510 725 550 171 171
242 242 122 122 | 1,540 | 3,370 550 655 171 171
242 242 130 130 | 1,540 | 3,230 690 690 171 171
242 200 130 163 | 1,540 | 3,230 690 690 171 171
200 |. 200 146 206 | 1,440 | 3,510 690 655 171 171
200 200 138 265 | 1,440 | 2,950 690 620 | . 171 171
200 161 130 1,540 | 2,820 725 193 171
200 161 |....... 315 | 1,750 | 2,560 760 585 215 171
200 161 |....... 342 |....... 2,320 |....... 585 215 |.......

Norte.—Discharge Oct. 1 to Fob. 20, excepting for periods during which gage heights were affected by ice,
determined from a fairly well-defined rating curve. Mean estimated discharge Nov. 15-30 and Dee. 1-16,
160 second-feet; Dec. 26-31, 126 second-feet; Jan. 1-18, as shown in table. Discharge Feb. 21 to Seﬁt. 30,
1912, determined from a fairly well-defined rating curve. Discharge interpolated for days for which gage
iﬁgi\ts are missing from June to September. s
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-Monthly discharge of Moyie River at Snyder, Idaho, for the year ending Sept. 30, 1912,
[Drainage area, 711 square miles.]&

Discharge in second-feet. Run-off.

Month, per | Depthin Acou

s s incheson | Totalih |Ta¢¥.
‘Maximmn, Minimum,.| Mean. slt}lqlf,;e drainage | acre-feet.

area.

“20

2

<
PHERPERp OUoR

e Area for station at ranger station.

CLARK FORK AT ST. REGIS, MONT.

Location.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis, Mont.,
about half a mile below the mouth of St. Regis River.

Records available.—October 26, 1910, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff gage, in two sections, on the left bank.

Channel.—Practically permanent; current swift.

Discharge measurements.—Made from ferry cable.

Winter flow.—Not affected by ice except in short periods during extremely cold
weather.

Diversions.—Water diverted from several of the tributaries to irrigate lands in the
vicinity of Missoula and in the Bitterroot Valley.

Accuracy.—Results good.

Dﬁdarge measurements of Clark Fork at St. Regis, Mont., in the year ending Sept. 30,
1912.

_Date. Hydrographer. not. | chorse.

Jan. 30
May 4
31
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Daily gage height, n feet, of Clark Fork at St. Regis, Mont., for the year ending Sept. 30,
1912.

[Archie McLeod, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4.5 4.2 3.1 4.3 3.9 5.9 81| 14.8] 10.3 5.8 4.9

4.5 4.3 3.1 4.2 3.8 6.1 81| 14.5] 111 5.8 5.0

4.4 4.4 3.0 4.1 3.6+ 6.2 81| 145 1.0 5.9 5.1

4.4| 4.3 2.9 3.9 3.5 6.8 8.0] 146 10.6 5.9 5.2

4.5 4.2 3.1 4.1 3.6 7.2 81| 14.5| 10.2 6.1 5.3

....... 4.4 4.1 3.2 4.2 3.7 7.3 8.2( 14.4 9.0 6.0 5.4
4.9 4.4 4.1 3.2 4.2 3.8 6.8 8.3 14.5 8.8 5.9 5.5
4.8 4.5 4.2 3.1 4.3 3.7 6.1 8.4 | 14.6 8.6 5.9 5.6
4.7 4.5 4.3 3.2 4.2 3.8 6.5 8.9 14.8 8.6 5.7 5.7
4.7 4.5] 4.4 3.3 4.2 3.7 7.3 9.5 15.1 8.6 5.6 5.6
4.7 4.3} 4.3 3.2 4.2 3.8 7.9 10.6 15.4 8.4 5.5 5.5
4.35| 3.9 4.4 3.3 421 3.8 82| 11.2| 15.5| 8.2 5.4 5.4
5.2 3.9 4.3 3.6 4.2 3.8 8.2 11.4{ 14.9 8.0 5.3 5.4
5.6 3.8 4.3 3.9 4.2 3.8 81! 11.4| 14.8 8.0 5.3 5.3
5.1 3.9| 4.25 4.2 4.2 3.8 7.9 1.6 | 14.6 7.8 5.2 5.3
5.4 4.4 4.3 4.6 4.2 3.8 7.8] 12.0] 14.1 7.6 5.2 5.2
5.4 4.6 | 4.2 47| 4.3 4.1 7.9 12.5} 13.5 7.4 5.1 5.2
5.4 4.71 4.1 4.7 4.4 3.9 7.9 13.0| 12.3 7.2 5.1 5.1
5.2 4.7 4.1 4.6 4.4 3.9 7.8| 13.3( 11.7 7.0 5.2 5.1
5.2 4.91 4.1 4.4 4.4 3.9 7.9 13.51 1L5 7.0 5.2 5.1
5.2 5.0 4.0 4.3 4.4 3.8 7.9 14.2| 1.7 7.0 5.3 5.0
5.3 49| 4.5 4.3 4.3 3.8 7.8( 14.8| 119 6.8 5.3 5.0
5.1 4.9 4.5 4.3 43! 3.8 7.7( 151} 12.2| 6.9 5.2 5.1
4.9 4.8 4.0 4.3 4.2 3.8 7.7 4.7 12.3 6.9 5.1 5.1
4.8 4.71 4.0 4.3 4.1 3.9 7.6 13.9| 12.3 6.8 5.1 5.2
4.7 4.6 | 3.9 4.4 4.1 4.1 7.71 13.3{ 12.2 6.6 4.9 5.3
4.8 4.5 3.9 4.6 4.1 4.4 7.81 13.7] 1.9 6.4 4.8 5.2
4.7 4.4| 3.8 4.6 4.1 4.9 7.8 13.9| 11.6 6.3 4.8 5.2
4.7 4.1 3.6 4.5 4.0 5.5 7.8 14.8| 1.3 6.2 4.7 5.2
4.6 4.1] 3.4 4.5).......) 6.1 7.81 14.6 | 10.8 5.9 4.7 5.3
4.6 |....... 3.1 4.4 0....... 5.8 .ccnnn 4.7 ..., 5.8 4.81...... .

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year ending Sept.
Ed

[Archie McLeod, observer.]

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.......... 3,860 | 3,560 | 3,120 | 1,890 | 3,260 | 2,740 | 6,260 | 11,700 | 38,000 | 18,800 | 6,040 | 4,230
-] 4,000 | 3,560 | 3,260 | 1,890 | 3,120 | 2,620 { 6,700 | 11,700 | 36,600 { 21,800 | 6,040 | 4,410

| 4,130 | 3,410 | 3,410 | 1,800 | 2,990 | 2,390 | 6,920 | 11,700 | 36,600 | 21,400 | 6,260 | 4,600

| 4,270 | 3,410 | 3,260 | 1,710 | 2,740 | 2,280 | 8,320 | 11,400 | 37,100 | 19,900 | 6,260 | 4,790

.| 4,410 | 3,560 | 3,120 | 1, 2, 2,390 | 9,300 | 11,700 | 36,600 | 18,400 | 6,700 | 4,990

4,320 | 3,410 | 2,990 | 1,980 | 3,120 | 2,500 | 9,560 | 12,000 | 36,200 | 14,400 | 6,480 | 5,190

4,230 | 3,410 | 2,990 | 1,980 | 3,120 | 2,620 | 8,320 | 12,300 | 36,600 | 13, 6,260 | 5,400

4,050 { 3,560 | 3,120 | 1,890 | 3,260 [ 2,500 | 6, 2,600 | 37,100 | 13,200 | 6,260 | 5,610

.| 3,880 1 3,560 | 3,260 1 1,980 | 3,120 | 2,620 | 7,610 | 14,100 | 38, 13,200 | 5,820 | 5,820
.......... 3, 3,560 | 3,410 | 2, 3,120 | 2,500 | 9,560 y 39,500 | 13,200 | 5,610 | 5,610
.......... 3,260 | 3,260 | 1,980 | 3,120 | 2,620 | 11,200 | 19,900 | 40,900 | 12,600 | 5,400 | 5,400
3,340 | 2,740 | 3,410 | 2,080 | 3,120 { 2,620 [ 12,000 | 22,200 | 41,400 | 12,000 | 5,190 | 5,190

14,7901 2,740 | 3 2,390 | 3,120 | 2,620 | 12,000 | 23, , 4,900 | 5,190

-] 5,610 | 2,620 | 3,260 | 2,740 | 3,120 | 2,620 | 11,700 | 23,000 | 38,000 | 11,200 | 4,990 | 4,990

.| 4,600 | 2,740 | 3,190 | 3,120 | 3,120 | 2,620 | 11,200 | 23,800 | 37,100 | 10,900 | 4,790 | 4,990

5,190 | 3,410 | 3,260 | 3,720 | 3,120 | 2,620 | 10,900 | 25,500 | 34,800 | 10,400 | 4,790 | 4,790

5,190 | 3,720 | 3,120 | 3,880 | 3,260 | 2,990 | 11,200 | 27,600 | 32,000 | 9,520 | 4,600 [ 4,790

5,190 | 3, 3 3,880 | 3,410 | 2,740 | 11,200 | 29,80 5 4,600 | 4,600

4,790 | 3,830 | 2,990 | 3,720 | 3,410 | 2,740 | 10,900 | 31,100 | 24,200 | 8,800 | 4,790 | 4,600
.......... ,790 | 4,230 | 2,999 | 3,410 | 3,410 | 2,740 | 11,200 | 32,000 | 23, 8,800 | 4,790 | 4,600
.......... 4,790 | 4,410 | 2,860 | 3,260 | 3,410 | 2,620 | 11,200 | 35,200 | 24,200 | 8,800 [ 4,990 | 4,410
4,990 | 4,230 { 3,560 | 3,260 { 3,260 | 2,620 | 10,900 | 38,000 | 25,100 | 8,320 | 4,990 { 4,410

-14,600 | 4,230 | 3,560 | 3,260 | 3,260 | 2,620 | 10,600 | 39,500 | 26, 8,560 | 4,790 | 4,600

4,230 | 4,050 [ 27860 | 3,260 | 3,120 | 2,620 | 10,600 { 37,600 | 26,800 | 8 4,600 | 4,600

4,050 | 3, 2,860 | 3,260 | 2,990 | 2,740 | 10,400 | 33, 26,800 | 8,320 { 4,600 | 4,790

3, 3,720 | 2,740 | 3,410 | 2,990 | 2,990 |.10,600 | 31,100 | 26,300 | 7,840 | 4,230 | 4,990

.14,050 1 3,560 12,740 | 3,720 | 2,990 | 3,410 | 10,900 ) 32,900 | 25,100 , 40501 4,790

.| 3,880 | 3,410 | 2,620 | 3,720 | 2,990 | 4,230 | 10,900 | 33,800 | 23, 7,150 | 4,050 | 4,790

3,880 | 2, 2,390 | 3,060 | 2, 5,400 | 10,900 | 38, 22,600 | 6,920 | 3,880 | 4,790

3,720 | 2,990 { 2,180 | 3,560 |....... 6,700 | 10,900 | 37, 100 | 20,600 | 6,260 | 3,880 | 4,990
.......... 3,720 |.......| 1,890 | 3,410 {.......[ 6,040 |........| 37,600 |........| 6,040 | 4,050 {.......

NoTe.—Discharge determined from a rating curve based on measurements made during 1910 to 1913;
eurve well defined above 6,500 second-feet and fairly well defined between 3,000 and 6,500 second-feet.
Discharge interpolated for da.ys on which gage was not read during October, 1911.
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Monthly discharge of Clark Fork at St. Regis, Mont., for the year ending Sept. 30, 1912.

Discharge in second-feet.
Run-off |, ...
Month. (total in
; . acre-feet). | 207"
Maximum. | Minimum. | Mean.
5,610 3,340 4,330 266,000 | B.
4,410 2,620 3,520 209,000 | B.
3,560 1,890 3,030 186,000 | B.
3,880 1,710 2,830 174,000 | B.
3,410 2, 740 3,140 181,000 | B.
6,700 2,280 3,030 186,000 | B.
, 6,260 | 10,000 595,000 | A.
39, 500 11,400 25,100 | 1,540,000 | A.
41,400 20,600 | 31,900 | 1,900,000 | A.
21,800 6,040 | 11,500 707,000 | A.
3,880 5,120 315,000 | A.
5,820 4,230 4,900 292,000 | A.
41,400 1,710 9,030 | 6,550,000

CLARK FORK NEAR PLAINS, MONT.

Location.—In lot 7, sec. 7, T. 19 N., R. 26 W., at Cooper’s ferry, about 3 miles above
Plains, Mont., and about 7 miles below mouth of Flathead River.

Records available.—October 28, 1910, to September 30, 1912,

Drainage area.—19,900 square miles.

Gage.—Barrett & Lawrence automatic gage installed November 28, 1911, 50 feet
below an overhanging chain gage on right bank about 150 feet below the ferry
cable; automatic gage set to datum of chain gage.

Channel.—Practically permanent.

Discharge measurements.—Made from ferry cable.

Winter flow.—Stream freezes over at gage for short periods during winter, but is
open at control section below gage Relation between gage height and discharge
little affected by ice.

Diversions.—A number of small ditches take water for irrigation from tributaries of
Flathead River and headwaters of Clark Fork.

Accuracy.—Rating curve good, but gage-height record somewhat doubtful at times.

Discharge measurements of Clark Fork near Plains, Mont., in the year ending Sept. 30,
1912.

Date. Hydrographer. hgi?'g?t. ch]grisge.
Feet. Secft.
NOv. 28 | W, A, LamD. o oot iiiitiiiernerasacesanaesccncsasnccnacscnasnsannnn 4.36 7,090
June 16 | J. . Beebe. . e aeit i iiciiiiiaaicneneecncetaonaonaeoncananaaa 13.88 72,700

a Surface velocities observed and coefficient of 0.86 used to reduce to mean velocity.
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Daily gage height, in feet, of Clark Fork near Plains, Mont., for the year ending Sept.. 80,

1912.
. [Lloyd Biggs, observer.}

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May. | June | July. | Aug. | Sept.
5.1 4.8 4.1 4.1 3.8 4.7 7.9 13.8| 11.3 7.1 5.3
5.3 4.9 4.9 4.1 3.8 4.6 8.0 13.7 11.4 7.0 5.3
5.3 4.8 4.5 4.2 3.8 4.8 8.1] 13.6] 11.4 6.8 5.3
5.4 4.8 4.4 4.2 3.8 5.2 8.1 13.6 | 11.0 6.6 5.3
5.3 4.7 4.4 4.2 3.8 5.5 8.1) 13.6| 10.8 6.4 5.4
5.3 4.7 4.4 4.5 3.7 5.6 8.1} 13.5} 10.5 6.4 5.4
5.4 4.7 4.4 4.5 3.7 5.5 8.2 13.5| 10.3 6.4 5.6
5.2 4.8 4.4 4.7 3.7 5.4 8.31 13.6 ] 10.0 6.4 5.6
5.2 4.7 4.6 3.6 5.5 8.6 13.7| 10.0 6.4 5.5
5.2 4.8 4.9 3.6 5.8 9.11 13.9 9.8 6.4 5.5
5.2 4.7 4.9 3.7 6.2 9.7 14.0 9.6 6.3 -5.5
5.3 4.6 5.1 3.8 6.4 10.2{ 13.9 9.3 6.3 5.5
5.4 4.5 5.1 4.0 3.8 6.6 10.5| 13.8 9.3 6.3 5.5
5.5 4.7 5.1 4.0 3.8 6.7 10.6 | 13.9 9.1 6.2 5.5
5.4 4.6 5.3 4.0 3.8 6.7 10.8| 13.8 9.0 6.1 5.5
5.4 4.6 5.3 4.0 3.8 6.7| 11.2| 13.5 8.9 6.0 5.4
5.4 4.6 5.3 4.1 3.8 6.7( 11.6 | 13.0 8.8 6.0 5.4
5.5 4.7 5.2 4.2 3.8 6.9 1211 12.7 8.6 5.9 5.4
5.3 4.7 5.0 4.1 3.8 7.0 12.4} 123 8.4 5.9 5.4
5.4 4.8 4.9 4.0 3.8 7.1 127} 12,1 8.3 5.9 5.4
5.2 4.8 4.7 4.0 3.9 7.2 13.2 | 12.2 8.2 5.9 5.3
5.3 4.9 4.7 4.0 3.8 7.2 13.7| 12.2 8.2 5.8 5.3
5.2 4.8 |oceeienanaan 3.9 3.8 7.2 13.8] 12.3 8.1 5.8 5.3
5.2 4.8 1 oo et 3.9 3.8 7.2 13.71 12.3 8.1 5.5 5.3
5.1 4.7 ceiideeein. 3.8 3.9 7.4 13.3| 12.3 8.0 5.5 5.3
5.1 4.7 3.9 3.9 7.5 13.1| 12.1 7.9 5.5 5.8
5.0 4.6 3.9 4.1 7.51 13.3| 12.0 7.7 5.5 5.3
5.0 4.6 3.9 4.2 7.6 13.8| 11.8 7.6 5.4 5.3
4.9 4.2 3.9 4.5 7.7 13.9| 11.6 7.5 5.4 5.2
4.8 F: 35 (R (R R 4.8 7.8 13.9| 11.3 7.4 5.3 5.2
[ 7% - N TR SO PR SO 4.8 |oeaant 13.9 |....... 7.2 5.8 |ceeunns

Note.—Gage not read Dec. 9-31 and Jan. 23 to Feb. 12. Accuracy of readings Jan. 1-22 doubtful.

Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year ending Sept.

30, 1912.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
23,300 { 72.600 | 50,100 | 18,600 | 9,760
24,000 | 71,700 | 51,000 | 18,000 | 9,760
24,700 | 70,800 | 51,000 | 16,800 | 9,
24,700 | 70,800 | 47,500 | 15,700 | 9,760
24,700 | 70,800 | 45,800 | 14,700 } 10,100
24,700 | 69,800 | 43,200 | 14,700 | 10,100
25,400 | 69,800 | 41,500 | 14,700 | 10,900
26,100 | 70,800 | 39,000 | 14,700 | 10,900
28,200 | 71,700 | 39,000 | 14,700 | 10,500
31,900 | 73,600 f 14,700 | 10,500
36,600 | 74,500 | 35,800 | 14,100 | 10,500
,700 | 73,600 | 33.500 | 14,100 | 10,500
43,200 | 72,600 | 33,500 | 14,100 | 10,500
44,100 | 73,600 | 31,900 | 13,600 | 10,500
45,800 | 72,600 | 31,200 | 13,100 { 10, 500
49,200 | 69,800 | 30,500 | 12,600 | 10,100
52,700 | 65,200 | 29,700 | 12,600 | 10.100

57,100 6%,500 28,200 | 12,200 | 10,100

73,600 | 52,700 | 20, 10,100 | 9,400
600 | 50,100 | 20,300 | 9,760 | 9,400
k| IO 73,600 [-...... 19,200 | 9,760 |.......

Note.—Discharge determined from a fairly well defined curve based en measurements made in 1910 to
1912. Mean discharge Jan. 1-22 estimated at 5,500 second-feet by comparison with records of other stations.
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Monthly discharge of Clark Fork near Plains, Mont., for the year ending Sept. 30, 1912.

[Drainage area, 19,900 square miles.]

Discharge in second-feet. Run-off.

Month, Per | Depthin Acou-

P incheson | Totalin’
Maximum, | Minimum. | Mean. square drainage | acre-feet.
area.

9,520 | 0.478 0.55 | 585,000 | B.
7,710 .390 44| 462,000 | B.
7,000 1356 ;1) 112,000 | B.
5,500 127 23| 240,000 | D.
5,970 1300 19 201,000 | C.
5,860 204 38| 360,000 | C.
15,500 7 871 922,000 | B.
49,300 | 2.48 2.86 | 8,030,000 | B.
65,200 |  3.28 3.66 | 3,880,000 | B.
32400 | 1.63 1,88 | 1,990,000 | A-
13,100 .658 76 | 806,000 | C.
10,100 .508 57| 601,000 | C.

RACETRACK CREEK NEAR ANACONDA, MONT.

Location.—In sec. 15, T. 6 N., R. 11 W., directly above the falls in Racetrack
Creek, about 3 miles above the Racetrack ranger station, and 17 miles from Ana-
conda, near the headworks of the Montana State power flume.

Records available.—July 11 to October 31, 1911; January 19 to September 30, 1912.

Drainage area.—38 square miles,

Gage.—Chain, fastened to posts on left bank, installed June 18, 1912. Previous
to that date a vertical staff fastened to a tree and ledge rock on left bank, about
300 feet downstream, was used. New gage is referred to different datum.

Channel.—Rock; probably permanent; channel at old gage divided by a large rock,

Discharge nfeasurements.—Made by wading.

Winter flow,—Seriously affected by ice.

Diversion.—Water diverted above station for mining. A placer ditch takes out
immediately below. The State of Montana is building a flume to carry water
from a point near the gage for development of power to light the State buildings
at Deer Lodge. Below the station nearly the entire flow is diverted from the
stream for irrigation.

Accuracy.—Results good at new gage. Gage heights on old gage were affected by
diversion of water from one channel to the other by means of ice or débris lodging
across either channel.

Cooperation.—Field data furnished by the United States Forest Service.

Discharge measurements of Racetrack Creek near Anaconda, Mont., tn 1912,

Gage height. Gage height.]

Dis- ' Dis-
Date. Hydrographer, Date. Hydro her.

yarograp 01a | New | charge. ydrograp 0ld | New [charge.

gago. | gage. gage. | gage.
. Feet.| Feet, | Sec.-ft. Feet. | Feet. | Sec.oft.
Jan, 14| J.C, Beebe........| 2. 1.95] 18.8 | Apr. 14 | J.C. Beebe.........| 2.94 | 2.04 22
Feb., 8 E.D. Gardner..... 2.85 |...... 26 June 18 §{..... [ 0 T 4.85 | 4.19 208

a Discharge relation affected by ice.
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Daily gage height, in feet, of Racetrack Creek near Anaconda, Mont., for 1912.

[S. Honk, observer.]
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&

Day. Jan. Feb. Apr. | May. | June, | July. Sept.
........ 5.0 5.3 3.3 3.1
........ 5.4 5.4 3.4 3.08
........ 5.5 5.5 3.4 3.05

......... 5.4 5.2 3.4 3.0
3.0 5.5 4.9 3.4 3.0
2.95 58 4.5 3.4 3.0
3.05 6.0 4.3 3.35 3.05
3.15 6.3 4.2 3.3 3.1
3.2 6.6 4.2 3.3 3.15
3.3 6.8 4.1 3.3 3.1
3.35 6.8 4.0 3.3 3.1
3.3 6.8 39 3.3 3.15
3.3 6.8 3.7 3.3 3.2
3.35 6.8 3.7 3.3 3.2
3.4 60} 3.7 3.4 3.3
3.6 5.3 3.7 3.36 3.4
3.9 50| 3.7 3.3 3.4
4.0 4.2] 3.65| 3.3 3.35
4.15 44] 3.6 3.3 3.3
4.6 4.7 3.6 3.3 3.3
4.8 481 3.6 3.25 3.3
4.6 50| 3.6 3.2 3.3
4.15 5.3 3.5 3.2 3.3
4.0 551 3.4 3.1 3.2
3.9 55| 3.4 3.0 3.2
4.35 5.4 3.35 3.0 3.2
4.4 5.5f 3.3 3.0 3.2
4.3 55| 3.2 3.0 3.18
4.3 5.5 3.1 3.0 3.1
4.6 5.4 3.1 3.0 3.1
4.7 [ooeennn. 3.2 3.1 |........

Note.—Gage heights probably not affected by ice. Ice jams were reported on Feb. 20 and 28. Gage

heights beginning June 18 read on new gage.

Dasly discharge, in second-feel, of Racetrack Creek near Anaconda, Mont., for 1912,

Day. Jan, Feb. Apr. | May. | June, | July. | Aug. | Sept.
375 101 - 8
391 111 79
408 111 79
359 111 75
311 111 78
250 111 75
222 106 79
208 101 83
208 101 88
194 101 83
181 101 83
168 101 88
150 101 92
144 101 92
14 111 *01
144 106 111
144 101 111
138 101 106
132 101 104
132 101 101
132 96 101
132 92 101
121 92 101
111 83 92
111 75 .92
106 7% 92
101 75 92
92 7% 88
83 75 83
83 75 83
92 -2 20 IR

No1r.—Discharge determined from two fai
charge interpolated for days for which gage he:

well-defined curves, one applicable to each gage. Dis-
ts are missing between Jan. 19 and Mar. 17,
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Monthly discharge of Racetrack Creek near Anaconda, Mont., for 1912.

65

Di i d-feet. .
ischarge in second-feet. Run-off e
Month. (total in racy.
Maximum, | Minimum. | Mean. acre-feet).
January 19—31 ...................................... 25 19 20.8 536 | C.
February...... [, 24 16 18.2 1,050 | C.
March 1-17. . 19 16 16.7 563 | C.
May 5-31 22 101 5,410 | B.
June. 515 208 371 22,100 | B.
July.. 83 180 11,100 | B.
August. 111 75 96.3 5,920 | B.
Beptember. . 111 75 90.3 5,370 | B.

LITTLE BLACKFOOT RIVER NEAR ELLISTON, MONT.

Loecation.—In the SE. 1 SE. % sec. 30, T. 9 N., R. 6 W., about 500 feet below the
Little Blackfoot ranger station in the Helena National Forest and about 5 miles
southeast of Elliston, Mont.

Records available.—September 29, 1910, to September 30, 1912.

Drainage area.—59 square miles,

Gage.—Vertical staff.

Channel.—Gravel and small rocks; probably permanent.

Discharge measurements.—Made by wading near gage.

Winter How.—Seriously affected by ice.

Diversions.—Water for irrigation taken out about half a mile above ranger station is
carried past this point; a gaging station is maintained in this ditch. (See p. 66.)

Cooperation.—Field data furnished by United States Forest Service.

Mesagurements insufficient for estimates of discharge.

Dmly gage height, in feet, of Little Blackfoot River neqr Elliston, Mond., for the year ending

Sept. 80, 1912.
[M. D. Mizner, observer.]

Day. Oct. | Nov. | Apr. | May. { June. | July. | Aug. | Sept.
1.60 2.40 1.
1.62 2.50 1.
1.65| 2.50 1
1.66 2.50 1.
1.68| 2.5 1.
160} 2.58 L
1.64 2.62 1
1.70 | 2.80 L
2.00 3.70 1.

3.74 1.
3.76 .
4.00 .

Wl
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LITTLE BLACKFOOT DITCH NEAR ELLISTON, MONT.

Location.—In the SE. $ SW. 1 sec. 30, T. 9 N., R. 6 W., immediately below the
highway bridge over the ditch near the Little Blackfoot ranger station in the
Helena National Forest, about half a mile below the headgates, and 5 milessouth-
east of Elliston.

Records available.—September 29, 1910, to September 28, 1912.

Gage.—Vertical staff.

Channel.—Probably shifting.

Discharge measurements.—Made by wading.

Artificial control.—By headgates.

Accuracy.—Measurements inadequate for estimates of discharge.

Gooperation.——Field data furnished by United States Forest Service.

Daily gage height, in feet, of Little Blackfoot ditch near Elliston, Mont., for the year ending
Sept. 30, 1912.

[M. D. Mizner, observer.]

Day. Oct. | May. | June.| July.| Aug. | Sept. Day. Oct. | May. | June.| July.| Aug. | Sept.
0.50 | 1.22 .20 1.26
.50 1 1.24 241 L26
.50 1 1.26 .36 1.30
.50 1 1.30 .30 | L34
...... 1.30 .30 1.40
...... 1.34 .30 | 1.40
...... 1.32 .28 1 1.42
...... 1.30 .26 1.42°
.50 [ 1.30 1.26 | 1.42
.50 | 1.26 124 ] 1l.40
1.00 | 1.22 1.20] 1.40
1.00 | 1.22 1.20 ] 1.40
.98 | 1.22 1.20] 1.40
.98 | 1.22 1.20|......
.98 [ 1.24 . 1.20 |......

F:3 AU BRSO 82 1...... .50 | L201......

~ NoTE.—No water in the ditch Oct. 24 to May 25. The flow was continuous May 26 to Sept. 28.

ROCK CREEK NEAR QUIGLEY, MONT.

Location.—About 2 miles above Quigley, below the mouth of Ranch Creek, and
about 12 miles from junction with Clark Fork.

Records available.—September 22, 1910, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Staff, attached to a tree on right bank; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made from cable 75 feet below gage.

Winter flow.—Affected by ice.

Diversions.—None above station.

Accuracy.—Records considered good.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Rock Creek near Quigley, Mont., in the year ending Sept. 30,

1912,
Date. Hydrographer. hgig&. Dis-
Feet. | Sec.ft.
Feb. 10 0.90 216
May 9 2.23 1,120
June 1 4.25 3,9607
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Daily gage height, in feet, of Rock Creek near Quigley, Mont., for the year ending Sevt. 30,
1912.

[H. N. Morgan, observer.)

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

Daily discharge, vn second-feet,.of Rock Creek near Quigley, Mont., for the year ending
Sept. 30, 1912. ’

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

B

Nore.—Discharge determined from a fairl{rwell-deﬁned rating curve, Discharges interpolated for days
for which gage heights are missing Oct. 1 to Nov. 22, Mar. 1-31, and July'1 to Sept. 30.



68 SURFACE WATER SUPPLY, 1912, PART XII.

Monthly discharge of Rock Creek near Quigley, Mont., for the year ending Sept. 30, 1912

Discharge in second-feet. Run-oft oo
Month. - (total in Tacy.
Maximum. | Minimum. | Mean, | 3cTe-feet).
October. . ... e ieiaes 425 250 322 19,800 | B.
. 280 250 260 11,300 | B.
280 180 . 220 13,100 | B.
2,440 555 1,160 71,300 | B.
635 455 517 31,800 | B.
450 320 386 23,000 | B.

WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

Location.—In sec. 27, T. 2 N., R. 21 W., approximately 500 feet downstream from
the Trapper Creek ranger station, half a mile below the mouth of Trapper Creek,
and 10 miles south of Darby.

Records available.—September 19, 1910, to August 8, 1912,

Drainage area.—572 square miles.

Gage.—Standard chain.

Channel.—Small rock; uniform; probably permanent.

Discharge measurements.—Made by wading or from cable.

Winter flow.—Affected by ice.

Diversions.—None.

Accuracy.—Results fair.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of West Fork of Bitterroot River near Darby, Mont., in the year
ending Sept. 30, 1912.

Date. Hydrographer. hgiz%&. c]D]s.e. Date. Hydrographer. h?i;%et. ch]z:%.e.
Feet, | Sec.ft. Feet. | Sec.-ft.

Jan. 1le] J.C.Beebe............ 2.62 129 || May 16 | E. W. Kramer......... 5.95 3,970
12af..... do...oiiiiiiiiit 2.61 127 || June 4 |..... 0 [ S .58 4,650

a Discharge relation affected by ice.
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Daily gage height, in feet, of West Fork of Bitterroot River near Darby, Mont., for the year
ending Sept. 30, 1912.

[W. A. Kerlee, observer.]

Day. Oct. | Mar. | Apr. | May. | June,
3.05 3.5 6.0
2.85 3.45 6.5
3.15 3.5 6.6
3.25 3.35 6.5
3.2 3.35 6.5
3.05 3.4 6.7 .
3.0 3.6 6.8 .
3.35 4.1 6.8 .
3.75 4.8 ... 3.8
4.0 5.3 6.8 3.8
3.95 5.4 6.7 3.8
3.9 5.2 6.6 3.8
3.85 5.2 6.7 3.7
3.6 5.4 6.5 3.7
3.4 5.7 6.0 3.6
3.3 6.0 5.5 3.6
3.3 6.1 5.2 3.5
3.3 6.2 5.1 3.5
3.3 6.1 5.2 3.45
3.3 6.4 5.6 3.35
3.25 6.4 5.9 3.35
3.25 6.1 5.9 3.35
3.25 5.5 5.7 3.25
3.3 5.1 5.8| 3.2
3.35 5.1 5.8 3.15
3.35 5.6 5.7 3.1
3.35 6.3 5.6 3.1
3.4 6.0 5.5 ... ...
3.55 6.0 5.11......
3.65 6.4 5.0 [.......

..... PR B B S PR R,

NoTE.—No records Oct. 25 to Mar. 23 and after Aug. 8.

Daily discharge, in second-feet, of West Fork of Bitterroot River near Darby, Mont., for
* the year ending Sept. 80, 1912.

May. .| July.

3 900 2,900
2,1

Note.—Discharge determined from two fairly well-defined rating curves, one applicable through
October and the other Mar. 24 to Aug. 8. Discharge interpolated for days for which gage heights are
missing except Nov. 1 to Mar. 23. -

18826° —wsp 332—16——6
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}‘
Monthly discharge of West Fork of Bitterroot River near Darby, Mont., for the year ending
Sept. 30, 1912.

[Drainage area, 572 square miles.]

Discharge in second-feet. Run-off.
Month, Per %Do th in rotal l}acccy};.
.. nches on 'otal in :
Maximum. | Minimum.| Mean, S]%qﬂage drainage | acre-feet.
. area.

245 170 191 0.334 0.39 11,700 { C.

640 465 547 956 .28 8,680 | B.

1,300 492 833 1.46 1.63 49,600 | B.

4 798 2,930 5.12 5.90 180,000 | B.

5,340 2,450 4,080 7.13 7.96 243,000 | B.

2, 656 1,060 1.85 2.13 65,200 | B.

652 415 5 979 .29 8,890 | B.

EAST FORK OF BITTERROOT RIVER NEAR DARBYL MONT.

Location.—In the SE. } sec. 21, T. 2 N., R. 20 W., at Joe Olsen’s bridge, in front of
the Medicine Tree ranger station, 10 miles from Darby and 3 miles above the junc-
tion of the East and West Forka,

Records available.—October 20, 1910, to September 30, 1912 (fragmentary).

Drainage area.—340 square miles.

Gage.—Vertical staff on pier of bridge.

Channel.—Large rocks; irregular and probably permanent.

Discharge measurements.—Made by wading and from bridge.

Winter flow.—Affected by ice.

Diversions.—None of importance.

Accuracy.—Records good.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of East Fork of Bitterroot River near Darby, Mont., in the year
ending Sept. 30, 1912.
»

Date. Hydrographer. hotts, | oo,
Feet. Sec.fi.
Jan, 118] J. €. BeaDe. c.u ettt cciiei e eaaa o 2.72 84
June 4 |..... Q0. - oo i 6.50 1,900

@ Discharge relation affected by ice.
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Daily gage height, in feet, of East Fork of Bitterroot River near Darby, Mont., for the year
ending Sept. 30, 1912,

[James D. Vance, observer.}

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

N N

NN PR

Daily discharge, tn second-fect, of East Fork of Bitterroot River near Darby, Mont., for
the year ending Sept. 30, 1912.

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

1,430 | 332 186

1,180

1,110

1,040
970

890
840
800
750
700

NorE.—Discharge determined from a rating curve well defined between 70 and 350 second-feet and above
1,300 second-feet. Discharge interpolated for days for which gage heights are missing between Oct. 25 and
ov. 27, 1911, and Apr. 17 to Sept. 5, 1912,
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Monthly discharge of East Fork of Bitterroot River near Darby, Mont., for the year ending

Sept. 30, 1912.
[ Drainage area, 340 squéme miles.]
Discharge in second-feet. Run-off.
Month, Depth in Accu-
Per 3 racy.
i ; inches on | Total in
Maximum. | Minimum. | Mean. sgltgx;e drainage | acre-feet.
g area.
October 25-31. 124 68 99.1 0.291 0.08 1,380 | A.
November 1-2 . 124, 68 113 .332 .33 6,050 | B.
April17-30..... . 286 236 266 .782 .41 7,390 | B.
1. SR ... 1,840 260 799 2.35 2.7 49,100 | B.
June. ...l 2,150 1,250 | 1,800 5.29 5.90 107,000 | B.
JULY .ot 1,430 ©288 597 1.76 2.03 36,700 | B.
Auvgost.. ...l 332 167 231 .679 .78 14,200 | B.
September................. 286 186 227 .668 .12 2,250 { B.

LOLO CREEK NEAR LOLO, MONT.

N

Location.—In sec. 34, T. 12 N., R. 21 W, at the highway bridge at Anderson’s ranch,
7 miles upstream from the town of Lolo and from the junction of this creek with
the Bitterroot.

Records available.—April 25 to September 30, 1912, for station at present site.
October 18, 1910, to March 9, 1911, 1 inile below Anderson’s ranch. Mill Creek
enters beween the two sites.

Drainage area.—249 square miles.

Gage.—Vertical staff, fastened to bridge abutment.

Channel.—Rock; probably permanent.

Discharge measurements.—Made by wading or from the bridge.

Winter flow.—Affected by ice.

Diversions.—Water taken out above station for irrigation on small ranches; below
station water is diverted for irrigation on the land adjoining this creek and Bittez-
root River.

Accuracy.—Records good for present site. No rating curve developed for gage

_ heights taken at site of first gage.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Lolo Creek near Lolo, Mont., in the year ending Sept. 80, 1912.

Date. Hydrographer. hgiz °t_ c]grisg‘e.
Feet. Sec.-ft.
Jan. 20 | Beebe and Gardiner 1.85 65
Mar. 31 | J.C.Beebe............o......... 2.05 113
May 24a] F.E. BOMDer. ... .. i iei e 3.95 1,260

a Surface velocities observed and coefficient of 0.85 used to reduce to mean velocity.
..
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Daily gage height, in feet, of Lolo Creek near Lolo, Mont., for the year ending Sept. 80, 1912,

[R. P. Anderson, observer.]

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

1.64 2.281 3.0 4,2 3.3 2,25 2.12
1.64 2.28 3.05) 4.2 3.2 2,25 2.15
1.78 2.441% 3.0 4.2 3.151 2.22 2.28
1.78 2.6 3.0 4.2 3.1 2,25 2,42
1.84 2.6 2,95 4.2 3.0 2.22 2.28
1,92 2.6 2,95 4.2 2.95| 2,22 2.22
1.92 2.6 3.0 4.2 2.9 2.16 2.18
1.94 2.651 3.15| 4.2 2.9 2.12 2.12
1.94 2.9 3.5 4.2 2.8 2.08] .2.08
1.88 3.0 3.75| 4.3 2.8 2.08 2.05
1,88 2.9 3.7 4.2 2.8 2.05 2.05
1.92 . 2.9 3.75( 4.2 2.75 | 2.05 2.02
1.94 . 2.9 3.8 4.2 2.7 2.05 1.98
1,94} 1.68]|...... J L8 ...... 2.8 3.8 4.2 2.65| 2.05 1.98
1.94) 1.66|....... 1.88 |..... .. 2.851 3.8 3.8 ) 265! 2,05 1.95
1.92 | 1.66 1,92 {....... 2.9 4.0 3.65| 2.6 2.08 1.95
1.92 | 1.64 2.0214....... 2.95| 4.0 3.6 2.55 | 2.084 195
1.92] 1.64 1,88 foeennnn 3.0 3.95| 3.65| 2.55| 2.08 1.95
.92} 1.64 1.86 |....... 3.0 4.0 3.65| 2.6 2.12 1.95
1.94| 1.64 1.86 | 1.64 ) 2951 4.2 3.651 2.55 12 1.92
1.921 1. 2.95| 4.3 3.65| 2.5 2.05 1.92
1.92] 1. 2.95}| 4.3 3.65| 2.5 2.02 L
L94] 1 3.0 4.3 3.6 2.48 | 1.95 1.92
1941 1 3.0 4.0 3.6 2.45 | 1.92 1.92
194} 1 3.0 4.0 3.6 2.42| 1.88 1.92
1,96 | 1.62 3.05| 4.3 3.6 2,351 L.88 1.95
1.96 | 1.64 3.05| 4.3 3.551 2.32) 1,92 1.95
1.96 | 1.64 3.051 4.2 3.4 2,281 1L.95 1.95
1.94 | 1.64 3.1 4.3 3.35 25| 1.98 1.95
1.94| 1.68 3.1 4.3 3.3 2.22| 2.02 1.98

....... 1.64 ceeeees| 42 il 2,22 2.05.......

380, 1912.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept,
1,500 675 156 122
1,500 [ 600 | 156 130
1,500 | 66| 1481 164
1,500 533 156 208
1,500 471 148 164
1,500 442 148 148
1,500 414 130 137
1,500 | 414 122 122
1,500 | 3881 12| 13
1,600 362 112 106
1,500 362 106 106
1,500 | 3381 106 9
1,500 | 315| 106 91
1,500 204| 106 91
1,160 | 294] 106 85
970 273 112 85
925 254 112 85
970 254 112 85
970 273 122 85
970 254 122 79

' Nore.—Discharge determimed from a rating curve well defined above 50 second-feet.
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Monthly discharge of Lolo Creek near Lolo, Mont., for the year ending Sept. 30, 1912.

Discharge insecond-feet. Run-off Acon-
Month, (total in racy.
Maximum,| Minimum.{ Mean. acre-feet).

IS ddd g

ST. REGIS RIVER NEAR ST. REGIS, MONT.

Location.—In the NE. % sec. 28, T. 18 N., R. 28 W, at the St. Regis ranger station,
approximately 3 miles above the town of St. Regis and the junction with Clark
Fork.

Records available.—September 17, 1910, to September 30, 1912.

Drainage area.—278 square miles.

Gage.—Vertical staff, on left bank 100 feet below a suspenmon bridge at the ranger
station.

Channel.—Small rock; shallow and probably permanent.

Discharge measurements.—Made by wading or from bridge.

Winter flow.—Affected by ice; gage readings are discontinued.

Diversion.—A small amount of water diverted from creek.

Accuracy.—Results good.

Cooperation.—Tield data furnished by United States Forest Service.

Drscharge measurements of St. Regis River near St. Regis, Mont., in the year ending Sept.

 1912.
Date. Hydrographer. hggﬂ. chlﬁ-sg-e. Date. Hydrographer. hgg ‘;. c]gisg_e.
. Feet, | Sec.-fi. Feet, | Sec.ft.
Oct. 5|7J.C.Beebe....... ..... 1.87 136 || May 4| 3.C. Beebe............ 3.87 " 1,250
Jan. 29 |..... AOieenceeena i} 2,07 186 31 . a0 4,34 1,460
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Daily gage height, in feet, of St. Regis River mear Si. Regis, Monl., for the year
1 ending Sept. 30, 1912.

[L. H. Foote, observer.

Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | June. | July Aug Sept.
1.9 1.8 3.15 4.1 4.4 ... 195 ....... .
1.9 1.8 3.5 4.0 4.4 |oo.... 19 ... .
1.9 1.8 3.9 3.9 4.3 |ocecaeon 1.95]....... .
1.85 1.8 4.0 3.9 42 |........ 1.95 |...... .
1.85 1.8 4.0 3.9 | 42 |eoo..... 1.93 |...... .
1.85 1.8 . 3.6 4.0 4.2 ool 1.9 |....... .
1.85 1.8 .. L9 3.6 4.2 4.2 |aeeaa... 1.9 ..., .
1.85 1.8 2.0 3.9 4.6 4.3 |o...... L9 f...... B
1.85 2.0 4.2 5.2 4.2 2.40 1.8 |........
1.85 190} 4.6 5.4 4.2 2.38 1.85 1.9
1.85 1.82 4.6 5.1 4.1 2.35 1.85 |....... .
1.85 1.90 4.6 5.0 4.0 2.32 1.85 |ecnanns
1.85 1.9 4.6 5.1 4.0 2.30 1.85 L9
1.85 |. 1.9 4.4 5.1 3.9 2.3 |- 1.85|...... .e
1.85 1.9 4.2 5.3 3.6 2.25 1.8 1.9
1.85 1.9 4.2 5.4 3.5 2.23 1.8
1.85 1.90 4.2 5.2 3.4 2.20 1.8
1.85 1.92 4.2 50| 3.4 2.20 1.8
1.85 1.98 4.2 5.0 3.4 2.18 1.80
1.8 L98] 4.1 52| 8.3 2.15 1.78
1.8 192 4.1 5.5 3.35 2.13
1.8 1.90 4.0 5.2 8.3 2.10
1.8 1.98 4.0 4.8 3.2 2.1
1.8 2.05 4.0 4.4 3.15 2.10
1.8 2.15 4.1 4.4 2.08
1.8 2.3 4.0 2.05
175 2.35| 3.9 2.03
1.8 2.8 3.9 2.00
1.8 2.95| 4.0 2.0
1.8 2.8 4.2 1.95
1.8 2.95 ...t 1.95

Daily discharge, in second-feet, of St. Regis River near St. Regis, Mont., for the year ending
Sept. 80, 1912. -

Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
........ 130 668 | 1,400 | 1,730 |........ 152 f.c.eenn
........ 121 890 | 1,300 | 1,730 |........] 152 .iiilll
........ n2| 210 1,210 1,610 [........| 152 [.ll.ll..
........ 102 | 1,300 | 1,210 | 1500 |.......)  1s2|liiiiil
........ 102 | 1,300 | 1,210 | 1,500 |........} 147 |lillils
........ 116 965 | 1,300 1,500 |........ BI{........
........ 139 9651 1,500} 1,500 |........ 139 1.......
166 166 | 1,210 | 2,000 | 1,610 |-....... 139 |l
152 166 | 1,500 [ 2,990 | 1,500 308 128 ... .. .
182 139| 2,000 3,410 | 1,500 300 128 139
166 121 | 2,000] 2,800 1,400 288 128 139
166 1391 2,000] 2,620 1,300 276 128 139
166 139 | 2,000 2,800 { 1,300 268 128 139
166 139 | 1,730 | 2,800{ 1,210 268 128 139
182 139 | 1,500 | 3,190 | 965 250 116 139
214 139 | 1,500 | 3,410 890 242 116 135
231 139 | 1,500 | 2,990 820 231 116 131
268 144 | 1,500 2,620 820 231 116 128
231 161 | 1,500 | 2,620 820 224 116 129
197 161 | 1,400 | 2,990 788 214 112 130
166 144 | 1,400 ] 3,640 788 207 107 131
22 166 139 | 1,300 | 2,990 755 197 107 128
23, 166 161 ] 1,300 | 2,290 695 197 107 121
24 166 182 | 1,300 | 1,730 668 197 107 116
25 166 214 ,400 | 1,730 632 191 |..en.... 116
26 152 268 | 1,300 | 2,010 596 182 |. 116
27 139 288 | 1,210 | 2,290 560 175 ). 116
28, 139 488 | 1,210 | 2,000 524 166 |. 128
29 139 563 | 1,300 | 2,000 488 166 |. 128
b | ORI B § (; 1 IS S 4831 1, 1,860 488 152 |... 128
Bleceeni ) M I 563 |...o.... 1,730 |........ 152 feeeenifonnniin

Note.—Discharge determined from a rating curve well defined between 160 and 3,000 second-feet. Mean
discharge July 1-8 estimated at 395 second-feet; Aug. 25-31, at 107 second-feet; Sept. 1-9, at 139 second-feet.
Discharge interpolated for other days for which gage heights are missing between Feb. 8 and Sept. 30.
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Monthly discharge of St. Regis River near St. Regis, Mond., for the year ending Sept. 30,
1912.

[Drainage area, 278 square miles.}

Discharge in second-feet. Run-off.
Month. Per Depth in Dotal in 1::251'1.
s inches on 0 "
Maximum, | Minimum. | Mean. sg;;laére drainage | acre-feet.
. area.

October. ...t 139 107 124 0.446 0.51 7,620 | B.
November 1-8._........... 116 116 116 417 .12 1,840 | B.
February 8-29 268 139 177 637 52 / 7720 | B.
Ma.r?h.. 563 102 200 719 .8 12,300 | B.
April... 2,000 668 1,400 5.04 5.62 83,300 | A.
y. 2,640 1,210 2, 8.20 9.45 140,000 | A.
Jume. .. 1,730 488 1,070 3.85 4.30 63,700 | A.
July. e e 152 266 957 1.10 16,400 | B.
Augush. . ooooiiii i 152 107 123 442 .51 7,560 | C.
September. ... ............ 139 116 132 475 .53 7,860 | C.

NORTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In gec. 7, T. 31 N., R. 19 W., at Potter’s ranch, three-fourths of a mile
above the junction with Middle Fork of Flathead River, and about 10 miles
northeast of Columbia Falls. )

Records available.—September 22, 1910, to September 30, 1912.

Drainage area.—1,620 square miles.

Gage.—Vertical staff, on right bank near ranch buildings.

Channel.—Rocky; clean and practically permanent.

Discharge measurements.—Made from cable about three-fourths mile above gage.

Winter records.—Channel open at the control during winter; relation of gage height

to discharge affected by anchor ice.

Accuracy.—Results probably highly accurate except for short periods during the
winter months,

The following discharge measurement was made by W. A. Lamb:
July 26, 1912: Gage height, 3.44 feet; discharge, 3,360 second-feet.
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Daily gage height, in feet, of North Fork of Flathead River near Columbia Falls, Mont.,
Jor the year ending Sept. 30, 1912.

[J. F. Potter, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.0 1.3 1.8 1.5 1.9 1.15] 1.05 3.6 5.0 4.4 2.9 2.25
2.0 1.25| 1.6 1.651 1.8 1.4 1.1 3.4 5.0 421 2.8 2.2
2.0 1.25 | 1.4 1.7 1.8 1.3 1.3 3.4 5.0 4.0 2.8 2.2
2.0 1.4 1.25| 1.9 1.756| 1.25| 1.45 3.4 5.0 3.9] 2.8 2.2
1.9 1.35 | 1.2 2.1 1.8 1.2 1.65 3.4 4.9 3.8| 2.8 2.2
1.9 1.35| 1.5 2,45 2.0 1.3 1.8 3.4 4.8 3.8| 2.7 2.2
1.8 1.35]| 1.6 2.7 206 1.4 1.55 3.6 4.8 3.71 2.6 2.15
1.8 1.35| 1.5 3.0 2.0 1.2 1.7 4.0 5.0 3.71 2.5 2.35
1.8 .8 1.45 1 3.1 2.0 1.3 2.0 4.7 5.2 3.8] 2.5 2.5
1.75 .7 1.4 3.2 2.0 1.3 2.4 5.4 5.3 4.0 | 2.5 2.5
1.7 .9 1.3 3.2 2.0 1.4 3.4 5.4 5.3 4.0| 2.4 2.45
1.7 1.05| 1.35] 3.3 2.0 L5 3.6 5.2 5.3 4.2 | 2.45 2.4
1.7 1.15( 1.3 3.4 2.0 1.251 3.8 5.2 5.8 4.2} 2.4 2.356
1.7 1.3 1.45| 3.4 1.95| 1.2 3.4 5.5 5.4 421 2.3 2.3
1.7 1.5 1.5 3.3 1.9 1.2 3.2 5.8 5.2 40| 2.3 2.2
1.7 15 1.5 3.2 1.85| 1.15] 3.2 6.2 5.0 3.9 | 2.2 2.15
1.6 1.6 1.3 3.1 .85 L15( 3.2 6.4 4.9 3.8 2.2 2.1
1.8 1.7 1.2 3.0 1.8 1.2 3.2 6.2 4.9 3.6 2.2 2.05
1.6 1.65| 1.35| 2.8 1.8 1.15} 3.3 6.1 4.9 3.4 2.1 2.05
1.6 1.6 1.5 2.7 1.85| 1151 3.3 6.0 4.8 3.4} 2.05 2.0
1.6 1.6 1.4 2.6 1.8 1.2 3.3 5.9 4.8 3.5 2.0 2.0
1.55| 1.5 1.4 2.6 1.8 1.2 3.4 5.7 4.7 3.41 2.0 2.0
1.5 1.4 1.4 2.5 1.8 1.1 3.4 5.5 4.6 3.6 2.0 2.0
1.5 1.35| 1.4 2.4 1.7 1.1 3.4 5.4 4.6 3.7] 2.0 2.0
1.5 1.45| 1.3 2.4 1.5 1.0 3.4 5.3 4.4 3.6 2.0 2.0
1.4 L5 1.3 235 1551 1.0 3.4 5.4 4.2 3.5 2.0 2.0
1.4 1.4 1.3 2.351 1.4 .9 3.4 5.8 4.2 3.4%1 2.0 1.95
1.4 1.3 1.15| 2.3 1.3 1.0 3.4 5.8 4.0 3.2 2.0 1.95
1.3 1.4 1.0 2.8 1.2 1.0 3.4 5.6 3.9 3.11 2.0 1.9
1.4 1.6 1.2 2.2 1.0 3.6 5.3 4.0 3.0 2.0 1.8
1.3 j....... 1.3 2.1 L0 |a...... 5.1 }eeannas 2.9] 2.05 .......

Nore.—Gage heights probably affected by ice Jan. 3 to Feb. 26.

Daily discharge, in second-feet, of North Fork of Flathead River near Columbia Falls,
Mont., for the year ending Sept. 30, 1912,

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
710 605 540 3,690 | 6,850 | 5,370 | 2,480 | 1,620
675 790 | 570 | 3,320 | 6,850 | 4,920 | 2,330 | 1,560
675 710 | 710 | 3,320 | 6,850 | 4,500 | 2,330 | 1,560
790 675 | 830 3,320 | 6,850 | 4,290 | 2,330 | 1,560
750 640 | 1,000 | 3,320 | 6,590 { 4,090 | 2,330 | 1,560
750 710 | 960 | 3,320 | 6,330 { 4,090 | 2,180 | 1,560
750 790 | 915 | 3,690 | 6,330 { 3,890 | 2,040 | 1,500
750 640 | 1,050 | 4,500 | 6,850 | 3,890 | 1,910 | 1,730
400 710 | 1,340 | 6,080 | 7,380 { 4,090 { 1,910 { 1,910
350 710 | 1,790 | 7,920 | 7,650 | 4,500 | 1,910 | 1,910
450 790 | 3,320 | 7,920 | 7,650 4,500 | 1,790 | 1,850
540 870 | 3,600 | 7,380 | 7,650 | 4,920 | 1,850 | 1,790
605 675 | 3,690 | 7,380 | 8,480 | 4,920 | 1,790 | 1,730
710 640 | 3,320 | 8,200 | 7,920 | 4,920 | 1,670 | 1,670
870 640 | 2,970 | 9,040 | 7,380 | 4,500 | 1,670 | 1,560
870 605 | 2,970 | 10,200 | 6,850 | 4,200 | 1,560 | 1,500
960 605 | 2,970 | 10,700 | 6,590 | 4,090 | 1,560 | 1,450

1,050 640 | 2,970 | 10,200 | 6,590 | 3,690 | 1,560 | 1,400
1,000 605 | 3,140 | 9,880 | 6,590 | 3,320 | 1,450 | 1,400
960 605 | 3,140 | 9,600 | 6,330 | 3,320 | 1,400 | 1,340
960 640 1 3,140 | 9,320 | 6,330 | 3,500 | 1,340 | 1,340
870 640 | 3,320 | 8,760 | 6,080 | 3,320 | 1,340 | 1,340
790 570 | 3,320 | 8,200 | 5,840 | 3,690 | 1,340 | 1,340
750 570 | 3320 ] 7,920 | 5,840 | 3,800 | 1,340 | 1,340
830 510 | 3,320 | 7,650 | 5,370 | 3,690 | 1,340 | 1,340
870 510 | 3,320 | 7,920 | 4,920 | 3,500 | 1,340 | 1,340
790 450 | 3,320 | 9,040 | 4,920 | 3,320 | 1,340 | 1,290
710 510 | 3,320 | 9,040 | 4,500 | 2,970 | 1,340 | 1,200
790 510 | 3,320 | 8,480 | 4,290 | 2,800 | 1,340 | 1,240
960 510 | 3,690 | 7,650 [ 4,500 | 2,640 | 1,340 | 1,140

510 |....... 7,10 {5, 2,480 | 1,400 |...... .

Nore.—Discharge determined from a rating curve well defined below 10,000 second-feet. Mean discharge
estimated Jan. 3-31 at 750 second-feet, and Feb. 1-26 at 650 second-feet.
N
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Monthly discharge of North Fork of Flathead River near Columbia Falls, Mont., for the
year ending Sept. 30, 1912.

[Drainage area, 1,620 square miles.]

Discharge in second-feet. Run-off.
Month. por | Depthin | Ao
. " inches on otal in
Maximum. | Minimum. | Mean. sl%qﬂa:e drainage | acre-feet.
* area.
1,340 710 1,020 0.630 0.73 62,700 | A.
1,050 350 764 .472 .53 A.
1,140 510 774 .478 .55 47,600 | A.
........................ 762 . 470 .54 46,900 | D.
........................ 657 . 406 .44 37,800 | D.
870 450 632 .390 45 38, B.
3,690 540 2,510 1.55 L73 149,000 | A.
10,700 3,320 7,230 4.46 5.14 , A,
8,480 4,290 6, 44! 3.98 4.44 383,000 | A.
5,370 2, 3,030 2.43 2,80 242,000 | A.
2, 1,340 1,700 1.05 1.21 105,000 | A.
1,910 1,140 1,510 .932 1.04 X AL
T 35 1.44 19.
10,700 0 2,330 9.60 | 1,600,000

FLATHEAD RIVER AT DEMERSVILLE, NEAR KALISPELL, MONT.

Location.—Across the river from the steamboat landing at Demersville, 8 miles
below Kalispell.

Records available.—April 24, 1909, to August 12, 1911; April 8 to July 13, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff; datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as station is

~ maintained to determine relative height and slope of river.

Winter records.—River freezes entirely over; gage readings discontinued.

Daily gage hesght, in feet, of Flathead River at Demersville, near Kalispell, Mont., for 1912.

[S. V. Shull, observer.}

Day. Apr. | May. | June, | July. Day. Apr May, | June. | July
84.7 89.8 88.5 82.8 91.5 89.1
84.5 89.4 88.6 82.9 93.0 88.3 |.
84.4 90.5 88.4 83.0 92.0 89.0
84.3 90.2 87.8 83.2 91.6 88.9 |.
84.3 90.0 87.2 83.0 91.8 88.0
8.5 90.3 87.0 83.4 93.0 89.2
84.8 89.8 86.3 83.3 91.6 £9.3
85.3 90.0 86.3 83.9 91.0| 8.3
86.6 91.6 85.8 84.2 90.4 89.7 |.
88.6 01.8 86.2 84.5 90.0 88.8
89.4 90.9 85.5 | 26ccenaannncnnnn 84.4 90.8| 88.4
88.8 0.2 85.4 || 27, eiiiaaiaan 84.3 91.7 88.1
88.7 91.0 85.5 (| 28 cccunnvnnnnnnn 84.4 91.5 88.8
89.9 91.5 |eennnnn. 29 i 84.2 91.3 88.3 |.
90.0| 90.9|......... 80 i, 84.5 90.4 88.0 |.

) DN MR 90.2 |..avenn.

NoTE.—To obtain elevation above sea level, add 2,800 feet to all gage heights.
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FLATHEAD RIVER AT DAMON’S RANCH, NEAR KALISPELL, MONT.

Location.—At Damon’s ranch, 7 miles below Demersville and 10 miles below Kalis-
pell.

Records available.—April 24, 1909, to August 12, 1911; April 13 to July 11, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff; datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as station is
maintained to determine relative height and slope of river,

Winter records.—River freezes entirely over; gage readings discontinued.

Daily gage height, in feet, of Flathead Riwver at Damon’s ranch, near Kalispell, Mont., for
19

.

[H. B. Louden, ohserver.]

Day. Apr. | May. | June. | July. Day. Apr.
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NortE.—To obtain elevation above sea level add 2,800 feet to all gage heights.
FLATHEAD RIVER AT KELLER'S RANCH, NEAR HOLT, MONT.

Location.—At Keller’s ranch, 1 mile above Holt, 16 miles below Kalispell, and 6
miles above Flathead Lake.

Records available.—April 24, 1909, to August 12, 1911; March 30 to July 13, 1912,

Drainage area.—Not measured. . .

Gage.—Vertical staff, on right bank; datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as the station is
maintained to determine relative height and slope of river.

Winter records.—River freezes entirely over; gage readings discontinued.
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Daily gage height, in feet, of Flathead River at Keller's ranch, near Holt, Mont., for 1912,

[Ben Keller, observer.]

Day. | Mar. | Apr. | May. | June. | July. Day. Mar. | Apr. | May. | June. | July.
79.151 82.9 87.6 85.95
79.15| 83.0 87.55 85.95
79.2 83.05] 87.5 85.8
79.2 8.1 87.45 85.8
79.25 | 83.1 87.4 85.7
79.3 83.156 | 87.4 85.6
79.3 83.2 87.3 85.45
79.4 83.35 ] 87.3 85.3
79.45 | 83.7 87.4 85.1
79.55 | 84.2 87.55 84.9
79.8 84.5 87.6 84.8
80.5 84.8 87.6 84.7
80.85 | 84.95| 87.65 84.6
81.0 85.15 | 87.7 [c.eviun..
81.1 85.4 87.7 |oeveennnn

Note.—To obtain elevation above sea level, add 2,800 feet to all gage heights.

FLATHEAD LAKE AT POLSON, MONT.

Location.—At the streamboat dock at Polson, at the southern extremity of the lake,
about 35 miles north of Ravalli, and 35 miles south of Kalispell.

Records available.—August 23, 1908, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff, attached to a pile at the extreme end of thie pier; datum 2,800
feet above sea level. . :

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for the year ending Sept. 30,
1912.

[J. M. Mettler, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
80.2| 80.0f 79.6 | 79.3| 79.2| 79.1| 789 82.4; 86.9| 8.6 82.5 80.7
80.4| 79.9| 79.6 | 79.2| 79.2) 79.0| 78.9| 82.5( 86.8| 85.6] 82.4 80.7
80.4| 79.9| 79.6 | 79.2| 79.2{ 79.0| 78.9| 82.5| 86.8| 8.6 | 82.3 80.7
8.3 | 79.9| 79.6 | 79.2| 79.2) 79.0| 78.9| 82.5| 86.8| 85.4| 82.3 80.7
80.3 | 79.8| 79.5| 79.2| 79.2| 79.0| 79.0| 82.6 | 86.8| 85.2| 822 80.7,
80.3 | 79.8| 79.5| 79.2| 79.1{ 79.0| 79.1| 82.6| 86.7| 84.9| 822 | 80.7
80.3 ] 79.91 79.5| 79.4 | 79.1} 79.0} 79.2[ 827 8.7 | 84.7 82.1 80.6
80.3| 80.0( 79.5( 79.1| 79.1} 789 79.3| 82.71 86.6| 847 | 820 80.6
80.31 80.0| 79.4{ 79.1| 79.1} 78.9| 79.3| 82.8{ 86.6| 84.6{ 819 80.7
80.3 1 79.9 | 79.5| 79.L| 79.1) 78.9 79.4{ 8.0 8.7 | 84.4 B81.8 80.7
80.2| 79.8| 79.5] 79.1| 79.1{ 78.9| 79.5| 83.4| 86.7| 84.3 | 8L7 80.7
80.3| 79.8| 79.5| 79.3| 79.1] 78.9 79.9 8.8} 8.8} 842 817 80.7
80.3 1 79.7| 79.4| 79.4| 79.1| 789! 80.1| 83.9| 8.8] 8.1 816 80.7
80.2| 79.7| 79.4| 79.4| 79.1} 789 | 80.4| 84.2| 86.9| 84.0| 81.6 80.7
80.21 79.7| 79.4| 79.3| 79.1| 78.9] 80.5| 84.4 87.0| 8.9| 8.5 80.7
80.2 | 79.6 | 79.4| 79.3 | 79.1| 78.8! 80.7; 84.6) 8.9 | 83.8| 8L5 80.7
80.2| 79.6 | 79.4} 79.2) 79.1| 78.8} 80.8| 85.0| 86.9| 83.7| 8l.4 80.7
80.2| 79.6 | 79.4] 79.2} 79.11 78.8| 80.9| 85.4 ] 8.8 8.6 | 81.3 80.6
80.2 | 79.7| 79.4| 79.2| 79.1| 78.8] 8.0 85.6| 86.7| 8.5| 813 80.7
80.2| 79.7| 79.4 P 79.1] 79.1| 78.8| 8L.2| 86.0| 8.5 83.4] 8.3 80.7
8.2 79.6 | 79.4| 79.1} 79.1] 78.8| 8L.3| 8.3 | 86.4| 83.3| 8.2 80.6
80.21 79.7}1 79.4} 79.1! 79.11 78.8| 8l.4; 8.4 | 8.3} 8.2 81.1 80.6
80.1} 79.71 79.4| 79.1| 79.1| 78.8| 81..5| 8.7]| 8.3} 8.1 81.0 80.6
80.11 79.7¢ 79. 79.1 . . 86.7 1 86.2| 8.0 81.0 80.6
80.21 79.71 79.3| 79.1 86.8| 86.3| 8.0 80.9 80.6
80.1] 79.71 79.3| 79.1 86.7) 86.1| 82.9] 80.9 80.6
80.1 L7 79.3 | 79.1 86.8| 86.0| 82.9| 80.9 80.5
80.1] 79.7| 79.3 1 79.1 86.81 8.9| 82.8| 80.9 80.5
80,0 79.6 | 79.3 | 79.1 86.8] 85.7| 82.7| 8.8 80.5
80.0 79.6 | 79.3{ 79.1 86.9 | 85.6| 82.6| 80.7 80.5
80.0 .cee...| 79.3] 79.1 86.9 |.cuunnn 82.5] 80.71.......

Note.—Add 2,800 feet to all gage heights to obtain elevation above sea level.
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FLATHEAD RIVER NEAR POLSON, MONT.

Location.—At Mishell’s ferry, 2} miles below Newell tunnel, 12 miles below Polson,
and 15 miles northwest of Ronan.

Records available.—July 23, 1907, to September 30, 1912.

Drainage area.—7,010 square miles.

Gage.—Chain gage, on right bank 80 feet above the ferry.

Channel.—Small bowlders; practically permanent.

Discharge measurements.——Made from car on the ferry cable.

Winter flow.—Not seriously affected by ice.

Diversions.—Some small diversions from tributaries above Flathead Lake.

" Accuracy.—Rating curve well defined. Gage readings somewhat affected by wind

on Flathead Lake and also at the gage.

The following discharge measurement was made by W. A. Lamb:
March 30, 1912: Gage height, 1.48 feet; discharge, 2,390 second-feet.

Daily gage height, in feet, of Flathead Rwver near Polson, Mont., for the year ending Sept.
30, 1912.

[Pete Mishell, observer.] - :

Day. Oct. | Nov. | Dec. { Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.6 3.0 2.4 2.0 1.8 1.8 1.5 6.2 9.3 6.1 4.1
3.6 3.0 2.4 1.9 1.8 1.6 1.5 6.4 9.1 6.2 4.1
3.5 3.0 2.4 1.9 1.8 1.6 1.5 5.5 9.0 6.1 3.9
3.5 3.0 2.4 1.8 1.8 1.6 1.6 6.6 8.8 6.0 4.1
3.6 2.9 2.4 1.8 1.8 1.6 1.7 6.7 8.9 6.1 4.1
3.6 2.9 2.4 1.8 1.8 1.6 1.8 6.8 8.8 5.9 4.0
3.6 2.9 2.4 1.8 1.8 1.6 1.9 6.9 8.5 5.9 4.2
3.6 3.6 2.4 1.7 1.8 1.5 2.0 7.0 8.4 5.8 4.1
3.5 2.8 2.4 1.7 1.8 1.6 2.1 7.2 8.2 5.6 4.2
3.5 2.8 2.5 1.8 1.9 1.6 2.2 7.4 8.0 5.6 4.1
3.5 2.8 2.5 1.8 1.9 1.4 2.3 7.5 8.0 5.5 4.1
3.5 2.6 2.3 1.8 1.8 1.4 2.4} 7.8 7.9 5.6 4.2
3.4 2.7 2.3 1.8 1.8 1.4 2.6 8.0 7.8 5.5 4.3
3.2 2.5 2.3 L7 L8 1.4 2.8 8.2 7.6 5.4 4.4
3.4 2.6 2.3 1.7 1.8 1.4 3.0 8.4 7.6 5.5 4.3
3.4 2.6 2.4 1.7 1.8 1.4 3.2 8.6 7.5 5.4 4.1
3.3 2.6 2.4 1.7 1.8 1.4 3.4 8.9 7.3 5.4 4.1
3.4 2.6 2.4 1.7 1.8 1.4 3.6 9.0 7.3 5.4 4.2
3.4 26 2.4 1.7 1.8 1.4 3.8 9.2 7.4 5.3 4.2
3.4 2.6 2.4 L7 1.8 1.4 4.0 9.5 7.0 5.4 4.1
3.4 2.5 2.3 1.7 1.8 1.4 3.9 9. 7.2 5.2 4.0
3.4 2.6 2.3 L7 1.8 1.4 5.1 9. 6.9 5.2 4.1
3.3 2.6 2.2 1.7 1.8 1.4 5.3 ].......]. 6.9 5.1 3.9
3.4 2.6 2.2 1.7 1.8 1.4 5.5 |...... 6.9 5.2 4.0
3.2 2.6 2.2 1.7 1.8 1.4 5.6 |.eeunnn 6.7 4.8 3.9
3.2 2.5 2.2 1.8 1.8 1.4 5.8 |.ceaini].. veend 6.8 4.8 3.9
3.2 2.5 2.2 1.8 1.7 1.4 5 2 N 6.6 4.6 3.9
3.2 2.6 2.2 1.8 1.7 1.4 6.0 f..oo... 9.8 6.6 4.6 3.8
3.1 2.4 2.1 1.8 1.7 1.4 6.1 ..... -~ 9.6 6.5 4.4 3.7

........ 2.4 2.1 L8|....... 1.5 6.2 .......] 9.4 6.3 4.3 3.8
PR P AP 2.1 1.8 ]....... VT8 RO R ee--| 6.3 4.3 feearnan

Note.—High gage height Nov. 8 due to effect of wind, No observer availabie May 23 to June 27,
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. Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year ending

Sept. 80, 1912.

Apr. | May. | June. | July. | Aug. { Sept.

2,400 | 12,800 | 36,000 | 28,100 | 12,400} 6,290

2,400 | 13,600 ,400 { 27,000 | 12,800 6,223

2,400 | 14,000 | 35,400 | 26, 12,400 | 5,8

2,490 | 14,400 | 35,400 | 25,300 | 12,000 | 6,290

2,590 | 14,800 | 35,400 | 25,800 | 12,400 | 6,290

2,690 | 15,300 | 34,800 | 25,300 | 11,600 | 6,060

2,790 | 15,700 | 34,800 | 23,600 | 11,600 | 6,520

2,900 | 16,200 | 34,300 | 23,100 | 11,300 | 6,290

3,010 | 17,100 | 84,300 | 22,000 | 10,600 | 6,520

3,120 | 18,000 | 34,800 | 21,000 | 10,600 | 6,200

, 790 3,230 | 18,500 [ 34,800 | 21,000 | 10,200 | 6,290

2,690 | 2,690 | 2,310 | 3,350 | 20,000 | 35,400 | 20,500 | 10,600 | 6,520

3,740 | 3,230°| 2,690 | 2,600 | 2,810 | 3,600 | 21,000 | 35,400 | 20,000 | 10,200 { 6,760
3,470 | 3,230 | 2,590 | 2,690 | 2)310 | 3,880 | 22, 38,000 | 19,000 | 9,930 7,010
3,600 | 3,230 | 2,590 | 2,690 | 2,310 | 4,170 | 23,100 | 36,500 | 19,000 | 10,200 | 6,760
3,600 | 3,350 | 2,590 | 2,600 | 2,310 | 4,500 | 24,200 | 36,000 | 18,500 | 9,930 | 6,200
3,600 | 3,350 | 2,590 | 2,690 | 2,310 [ 4,850 | 25,800 | 36,000 | 17,500 | 9,930 | 6,290
3,600 | 3,350 | 2,590 | 2,690 | 2,310 | 5,230 | 26,400 | 35,400 | 17,500 | 9,930 | 6,520
3,600 [ 3,350 | 2,500 | 2,690 [ 2,310 | 5,630 | 27,500 | 34,800 | 18,000 | 9,620 | 6,520
3,600 | 3,350 | 2,590 | 2,690 | 2,310 | 6,060 | 29,300 | 33, 16,200 | 9,930 | 6,290
3,470 | 3,230 | 2,590 | 2,600 | 2,310 | 5,840 | 30,400 | 33,200 | 17,100 | 9,310 | 6,060
3,600 | 3,230 | 2,590 | 2,690 | 2,310 | 9,000 | 31,600 | 32,600 | 15,700 { 9,310 | 6,290
3,600 | 3,120 | 2,590 | 2, 2,310 | 9,620 | 34,800 | 32,600 | 15,700 | 9, 5,840
3,600 | 3,120 | 2,590 | 2,690 | 2,310 | 10,200 | 34,800 | 32,100 | 15,700 | 9,310 | 6,060
3,600 | 3,120 | 2,590 | 2,690 | 2,310 | 10,600 | 35,400 | 32,600 | 14,800 | 8,110 | 5,840
3,470 | 3,120 | 2,600 | 2,600 | 2,310 | 11,300 | 34,800 | 31,600 | 15,300 | 8,110 | 5,840
3,470 | 3,120 | 2,690 | 2,590 | 2,310 | 11,600 | 35,400 | 31,000 | 14,400 | 7,540 | 5,840
3,600 | 3,120 | 2,690 | 2,590 { 2,310 { 12,000 | 35,400 | 31,000 | 14,400 | 7,540 | 5,630
3,350 | 3,010 | 2,690 | 2,590 | 2,310 [ 12,400 | 35,400 | 29,800 | 14,000 | 7,010 { 5,430
3,350 | 3,010 | 2,690 |....._. 2,400 | 12,800 | 36,000 | 28,700 | 13,200 | 6,760 | 5,630
....... 3,010 | 2,690 |.......| 2,400 |........ ,000 }........| 13,200 | 6,760 |.......

Nore.—Discharge determined from a well-defined rating curve, except May 23 to June 27. Discharge
for that period determined from a rating curve based on gage heights for Flathead Lake at Polson and

records of discharge at Mishell’s ferry.

ischarge interpolated Oct. 30-31 and Nov. 8.

Monthly discharge of Flathead River near Polson, Mont., for the year ending Sept. 30,

1912.
[Drainage area, 7,010 square miles.]
Discharge in second-feet. Run-off.
. Accu-
Month, Depth in
Per n s racy.
. . incheson | Totalin
Maximum. | Minimum. | Mean. sr%qliaere drainage | acre-feet.
. area,

, 230 4,220 4,840 0.690 0.80 208,000 | A.
4,170 3,350 3,730 .532 .59 222,000 | A.
3,470 3,010 3,260 .465 .54 200,000 | A.
2,900 2,590 2,660 .379 44 164,000 | A.
2,790 2,590 2,690 .384 .41 155,000 | A.
2,690 2,310 2,380 L340 .39 146,000 | A.
12,800 2,400 5,890 .840 .94 350,000 | A.
36,000 12,800 | 24,800 3.54 4.08 | 1,520,000 | B.
36,500 28,700 | 34,000 4.85 5.41 | 2,020.000 | B.
28,100 13,200 19,300 2,75 3.17 | 1,190,000 | A.
12,800 6,760 9,900 1.41 1.63 609,000 | A.
Septomber. ....veveeaeone- 7,010 5,430 6,210 . .99 370,000 | A

The year. . ..eceeemnu. 36, 500 2,310 9,980 1.42 19.36 | 7,240,000
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MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

Location.—At Hotel Belton, half a mile below the highwaybridge at Belton, Mont.,
about 2 miles aboe the junction of Lake McDonald outlet.

Records available.—October 15, 1910, to September 30, 1912.

Drainage area.—900 square miles.

Gage.—Sloping gage, on the left bank directly back of Hotel Belton.

Channel.—Practically permanent.

Discharge measurements.—Made from a cable 200 feet below the gage.

Winter flow.—Stream freezes over at gage for short periods during winter months,
but usually remains open at control section below gage.

Accuracy.—Results excellent. Winter records probably reliable except for short
periods during extremely cold weather.

Discharge measurements of Middle Fork of Flathead Rwer at Belton, Mont., wn the year
ending Sept. 30, 1912.

Date. Hydrographer. hfiz S ch];.rlsg-e. Date. Hydrographer. hgigi%. clPage.
Feet, | Sec-t. . Feetl, | Sec-ft.

Mar. 23 | W. A, Lamb........... 1.60 252 || Aug. 11 | W, A, Lamb........... 3.16 995
Jaly 27 |-.-.. Q0 3.95| 1,720 || Sept. 12 |..... Q0o 384 1,580

Daily gage height, in feet, of Middle Fork of Flathead River at Belton, Mont., for the year
ending Sept. 30, 1912.

[Carlson and Dover, observers.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.4 2.9 2.4 2.0 2.0 2.0 1.9 5.6 7.1 4.9 3.6
3.4 2.8 2.4 2.0 2.1 2.0 2.6 5.5 7.2 4.7 3.6
3.4 2.7 2.3 2.7 2.1 2.0 3.0 5.3 7.3 4.8 3.6
3.3 2.6 2.2 3.0 2.0 2.0 3.4 5.2 7.4 4.5 3.6
3.3 2.6 2.2 3.5 2.0 2.0 3.7 5.3 7.3 4.3 3.5
3.3| 2.6 2.1 3.5 20| 20 3.8 5.7 7.4 4.2 3.5
3.3 2.5 20 3.5 20| 2.0 3.8] 6.1 7.4 4.1 3.5
3.3 2.5 2.0 3.5 2.0 2.0 4.0 7.0 7.3 3.9 3.4
3.3 2.5 20| 35| 2.0 2.0| 45| 8.5 7.0 4.1 4.4 |,
3.3 26| 19| 35| 20 2.0 5.1 9.0 7.0 4.1 3.3
3.3 2.6 1.9 3.5 2.0 2.0 6.9 8.2 6.7 4.2 3.2 |eeennes
3.3 2.6 1.9 3.4 2.0 2.0 6.4 8.0 6.7 4.2 3.2 |ccca...
3.3 2.6 2.0 3.4 2.0 2.0 5.9 7.9 6.5 4.5 3.2 3.7
3.3 2.6 2.0 3.3 2.0 2.0 5.8 8.3 6.4 4.4 3.2 3.6
3.3| 2.6 2.0 33| 20| 20 571 88| 6.3 4.5 3.2 3.4
3.3 2.6 2.0 3.1 2.0 2.0 5.5 9.5 6.3 4.3 3.3 3.3
3.3| 2.6 2.0] 3.1 2.0 2.0 55| 9.4| 6.3 4.2 3.4 3.2
3.3 2.7 207 3.1 2.0 2.0 55| 89 62| 42| 3.4 3.2
3.3 2.8 2.0 3.1 2.0 2.0 5.4 9.0 6.2 4.2 3.3 3.2
- 3.3 2.8 2.0 3.1 2.0 2.0 5.4 8.9 6.3 4.0 3.3 3.2
3.3 2.8 1.9 3.0 2.0 2.0 5.7 8.5 6.6 3.9 3.3 3.0
3.29 2.8 1.9 3.0 2.0 2.0 5.8 8.4 6.6 4.1 3.2 3.0
3.2 2.8 L9| 3% 2.0 1.5 59| 80| 6.5 4.2| 3.2 3.1
3.2 2.8 1.9 3.0 2:.0 1.8 5.9 7.3 6.5 4.1 3.1 3.1
3.2 2.8 1.9 2.9 2.0 1.8 5.9 7.5 6.3 4.0 3.1 3.0
3.2 2.7 19| 2.5 2.0 L9 60| 7.7| 6.1 3.7 31 3.0
3.2 2.7 1.9 2.0 2.0 1.9 6.0 8.9 5.8 3.8 3.1 2.9
3.2| 26 1.9 20| 2.0 15| 6.0{ .7.9| 5.4 3.7] 3.1 2.9
3.1 2.6 .91 2.0 2.0 1.3] 5.8 1.7 5.1 3.7 31 2.8
3.0 2.5 1.9 2.0 |....... 1.3 5.8 7.3 5.0 3.7 3.1 2.7
2.9 [eeeuan- 1.94 2.0|....... 1.8 |eeee.ns Tl 0..... 3.6 [ 2 ) PO

Nore.—Gage heights probably affected by ice Jan. 3-26.
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Daily discharge, tn second-feet, of Middle Fork of Flathead River at Belton, Mont., for the
year ending Sept. 30, 1912.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, [ July. | Aug. | Sept.
900 620 412 412 412 376 | 3,860 | 6,700 | 2,830 | 1,390 | 1,040
840 620 412 450 412 680 | 3,700 | 6,910 | 2,570 | 1,390 | 1,040
780 570 }....... 450 412 907 | 3,390 | 7,120 | 2,700 | 1,390 | 1,040
720 520 |.......| 412 412} 1,210 | 3,220 | 7,330 | 2,330 | 1,390 | 1,040
720 5 {1 R, 412 412 11, 3,300 | 7,120 | 2,100 | 1,300 | 1,120
720 480 1....... 412 412 | 1,570 | 4,030 | 7,330 { 1,990 { 1.300 | 1,120
670 | 440 |....... 412 412|1,570 | 4,730 | 7,330 | 1,880 | 1,300 | 1,040
670 440 |....... 412 412 {1,770 | 6,490 | 7,120 | 1,670 | 1,210 | 1,110
670 440 |....... 412 412 | 2,330 | 9,800 | 6,490 | 1,880 | 1,210 | 1,180
720 | 400 |....... 412 412 | 3,100 | 11,000 | 6,490 | 1,880 | 1,120 | 1,260
720 400 |....... 412 412 | 6, 9,110 | 5,870 | 1,990 | 1,040 | 1,330
720 400 |....... 412 412 | 5,280 | 8,650 | 5,870 | 1,990 | 1,040 | 1,410
720 440 |....... 412 412 | 4,370 | 8,430 | 5,470 | 2,330 | 1,040 | 1,480
720 440 |....... 412 4121 4,200 | 9,340 | 5,280 | 2,210 1,040 | 1,390

440 |....... 412 | 412 4,030 | 10,500 | 5,000 | 2,330 | 1,040 | 1,210

720 440 [....... 412 412 | 8,700 | 12,200 | 5,090 { 2,100 | 1,120 | 1,120
720 440 |....... 412 412 1 3,700 | 11,900 | 5,090 | 1,990 | 1,210 | 1,040
780 440 |....... 412 412 1 3,700 | 10,700 } 4,910 | 1,990 | 1,210 | 1,040
840 440 [....... 412 412 | 3,540 | 11,000 | 4,910 | 1,990 | 1,120 | 1,040
840 | 440 |....... 412 | 412 3,540 | 10,700 | 5,090 | 1,770 | 1,120 | 1,040
840 400 |....... o412 412 | 4,030 [ 9,800 | 5,670 | 1,670 | 1,120 907
840 400 |.......|] 412 412 | 4,200 | 9,570 | 5,670 | 1,880 | 1,040 907
400 |....... 412 244 | 4,370 | 8,650 | 5,470 | 1,990 | 1,040 971

840 400 |....... 412 342 | 4,370 | 7,120 | 5,470 | 1,880 9 971
400 |....... 412 342 | 4,370 | 7,550 | 5,090 | 1,770 971 907

780 | 400 {....... 412 | 376 4,550 | 7,990 | 4,730 | 1,480 | 971 907
780 400 412 412 376 | 4,550 | 10,700 | 4,200 | 1,570 971 845
720 400 412 412 244 | 4,550 , 430 | 3,540 | 1,480 971 845
720 400 412 412 182 | 4,200 | 7,990 | 3,100 | 1,480 971 787
670 | 400 | 412 |....... 182 | 4,200 | 7,120 | 2,960 | 1,480 [ 971 732
....... 400 | 412 (... ..0 342(.......0 6,700 |-......| 1,390 | 971 |.......

NoTe.—Discharge, Oct. 1 to Dec. 31, determined from a rating curve well defined between 1,100 and
8,000 second-feet and fairly well defined outside thoselimits. Discharge, Jan. 1 to Sept. 30, 1912, determined
from a rating curve well defined between 400 and 8,000 second-feet; above 1,880 second-feet it coincides
with the previous curve. Mean discharge estimated at 400 second-feet Jan. 3-26. Discharge interpolated

8ept. 8-12.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the year ending
Sept. 30, 1912.

[Drainage area, 900 sqnare miles.]

Discharge in second-feet. Run-off.
5 Accu-
Month. Depth in
Per h N racy.
N ; inches on | Total in
Maximum. | Minimum. | Mean. s&t;la;e drainage | acre-fest.
g area.

1,240 900 1,140 1.27 - 1.46 70,100 | A.
November. 900 670 759 .843 .94 45200 | B.
620 400 431 .479 .55 26,500 | B.
........................ 403 .448 =2 24,800 | C.
450 412 415 .461 .50 23,900 | A.
412 182 377 .419 .48 23,200 | A.
6,280 376 3,360 3.73 4,16 200,000 | A.
12,200 3,240 7,990 8.88 10,24 491,000 | B.
7,330 2,960 5,620 6.24 6.96 334,000 | A.
2,830 1,390 1,950 2.17 2,50 120,000 | A.
1,390 971 1,130 1.26 1.45 60,500 | A.
1,480 732 1,060 1.18 1.82 63,100 | B.

12,200 182 2, 060 2.29 31.08 | 1,490,000
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LAKE McDONALD OUTLET AT LAKE McDONALD, MONT.

Location.—In the NW. % sec. 23, T, 32 N., R. 19 W., Montana meridian, at Lake
McDonald, in Glacier National Park.

Records available.—August 10 fo October 30, 1912.

Drainage area.—174 square miles.

Gage.—Staff on right bank.

Channel.—Gravel and cobblestones; practically permanent.

Discharge measurements.—Made from highway bridge, or by wading.

Winter flow.—Affected by ice.

Accuracy.—Results good.

Discharge measurements of Lake MeDonald outlet at Lake MeDonald, Mont., tn 1912,

Gage Dis-
Date. Hydrographer. height. | charge.

Feet, Sec.t.
Aug. 10 | W A Lamb.eueniiniiiiniieceiiiiiieennanns Cebiesteeieseiierennennan 1.58 412
Sept. 11 do 1.64 393
Dec. 13 .96 175

Daily gage height, in feet, and discharge, in second-feet, of Lake McDonald outlet at Lake
McDonald, Mont., for 1912.

[H. W. Hutchings, observer.]

August, |September.| October. August. | September.! October.
= < - = - =

Py | B S|B|S5|B]| 8 Dav. | S| gl2| 8|88
@ Q @ @ k- ) :
et g A g 4 | 3 218143823
o o S o 3] o S 3 S @ S
& b B - & ¥ lal @i a
SI1B|& RS |A s|a|d|Aa|d& A

250 | 1.15 | 235 1.45| 332) 1.6

265 | 1.1 220 14 | 315155

280 [ 1.1 220 1.35] 208 | 1.55

280 | 1.05 | 205 1.3 ] 28015

280 | 1.0 190 1.3 | 280{1.5

208 | 1.0 190 J13 | 28015

280 | 1.0 190 | 1.25| 265]1.45

332 (1.0 190 125 265 1.4

370 | .97 | 181 12| 250|135

390 | .97 [ 181 J12 | 250135

390 [ .97 | 181 J12 | 25013

410 | 97| 181 125 265 1.25

0 | .97 | 181 1.2 | 250 1.25

410 [ 1.0 190 115 2351125

390 | 1.0 190 2| 250 1.2

1.15| 235)......

Norte.—Discharge determined from a rating curve well defined for the range in stage. Discharge interpoe
lated for days for which gage heights are missing.

Monihly discharge of Lake McDonald outlet at Lake McDonald, Mont., for 1912.

. (Drainage area, 174 square miles.)

Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per h s racy.
) inches on | Total in
Maximum. | Minimum. | Mean. sx%qlfére drainage | acrefeet.
‘area. -

August 10-31.....c.eaoas 390 235 205 170 1.39 12,900 | A.
September... . 430 250 327 1.88 2.10 19,500 | A,
October.....c.ccoeeeeuean... 250 181 214 1.23 1,42 13,200 | B.

The period........coi]eeiiiniiiiiieianaia]ocriiiiefeeecnicne]aeareeacnaes 45, 600

18826°—wsp 332—16——7
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SOUTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In the NW. } SW.  sec. 4, T. 30 N., R. 19 W, at the highway bridge
half a mile above the junction with Flathead River and about 7 miles east of
Columbia Falls.

Records available.—September 20, 1910, to September 30, 1912. (No gage-height
record during 1910.)

Drainage area.—1,640 square miles.

Gage.—Standard chain, on right span of bridge.

Channel.—Gravel and small rock; control probably permanent.

Discharge measurements.—Made from bridge.

Winter flow.—Affected by ice.

Diversions.—None.

Accuracy.—Gage heights probably affected by logs lodging on banks and control,
and also probably by backwater from Flathead River. Rating curve fairly well
defined.

Cooperation.—Gage heights furnished by United States Forest Service.

The following discharge measurement was made by W. A. Lamb:
July 28, 1912: Gage height, 4.70 feet; discharge, 2,920 second-feet.

Daily gage hesght, in feet, of South Fork of Flathead River near Columbia Falls, Mont,,
Jor the year ending Sept. 30, 1912.

Day. Oct Nov. | Apr. | May. | Juno. | July. | Aug. | Sept.

Nore.—Gage not read December to March.
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Daily discharge, in second-feet, of South Fork of Flathead River near Columbia Falls,
Mont., for the year ending Sept. 30, 1912.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1,600 |........ 4,940 | 10,900 | 10,500 | 1,450 930
1,670 | oo 4,860 | 11,300 | 10,300 | 1,480 954
1,740 |10 4,780 | 11,700 | 10,100 | 1,510 978
1,820 |ooo10o 5,810 | 120100 | ‘9,870 | 1,540 | 1,000
1,890 |-o..ooo. 6,840 | 12,500 | 9,320 | 1,570 | 1,020
1,970 |........ 7,870 | 12,900 | 8,770 | 1,530 | 1,050
2,040 |'2,760°| 900 [ 13,300 | 8220 | 1,500 | 1,110
b se) e e ) b
1,820 | 6,410 | 12,000 | 14,400 | 6,570 | 1,350 | 1,300
1,740 | 6,080 | 13,000 | 14,800 | 6,020 | 1,270 | 1,370
1600 | £430 | 13:300 | 15,00 | 1990 | 1,120 | 1510
1520 | 5,110 | 13700 | 16,000 | 4,370 | 1,050 | 1,580
1,450 | 4,780 | 14)100 | 15,200 | 3820 | 1j000 | 1,650
1,380 | 4,910 | 13,500 | 14,300 | 3,510 | 960 1,720
1,300 | 5,040 | 13,600 | 13,400 | 3,700 | 915 | 1,700
1,230 | 5,170 [ 13,400 | 12)600 | 2880 | 970 | 1,860
1,160 | 5,300 | 13,100 | 11,700 | 2,570 | 825| 1,920
1,000 | 5,430 | 12,800 | 10,900 | 2,620 | 780 | 1,980
1,010 | 5,560 | 12,600 | 10,900 | 2,670 | 735 2,040
040 | 5,300 12,400 | 10,900 | 2,701 750 | 2,060
%00 | $70 | is0 [10,000 | 259 | 90| 2310
880 | 4,530 | 11,600 | 10, 2,420 | 792| 2140
880 | 4,630 | 11,500 | 10,900 | 2,260 2,170
880 | 4,730 | 11400 | 10,900 | 2)100|. 820| 2,
) b ik e pdl &) e
860 | 5,030 | 11,100 | 10,700 | 1,590 | 883 | 1,750

................ 1,000 ........] 40| 07 [....0...

Note.—Discharge determined from a fairly well-defined rating curve. Discha.rge interpolated for
days for which gage heights are missing, exoedgt for the period Dec.1 to Apr.6. The accuracy values
reduced because of broken gage-height records.

Monthly discharge of South Fork of Flathead River near Columbia Falls, Mont., for the
year ending Sept. 30, 1912. °

[Drainage area, 1,640 square miles.)

Discharge in second-feet. Run-off,
: Accu-
Month. Depth in
Per h racy.
: ini inches on | Totalin
Maximum. | Minimum. | Mean. s&g?ére drainage | acre-feot.
. area.
1,520 940 1,130 0. 689 0.79 69,500 | C.
2,040 860 1,380 .841 M 82,100 | C.
-6,410 2,760 5,030 3.07 2.74 239,000 | C.
14,100 4,780 | 10,900 6.65 7. 670,000 | C.
16,000 10,700 | . 12,500 7.62 8.50 744,000 | D.
10, 500 1,420 4,900 2.99 3.45 301,000 | D.
1,570 735 1,090 . 665 N 67,000 | C.
2,210 930 1,610 .982 110 95,800 | D.
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LITTLE BITTERROOT RIVER NEAR MARION, MONT.

Location.—At the log bridge just below the outlet of Little Bitterroot Lake, near
Marion, Mont.

Records available.—January 1, 1910, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Practically permanent in natural condition. In spring of 1911 channel
both above and below gage was cleaned.

Discharge measurements.—Made by wading.

Winter flow.—Not seriously affected by ice.

Accuracy.—Rating curves fairly well defined. A change in curves for 1910 and 1911
was caused by cleaning the channel in the spring of 1911,

Discharge measurements of Little Bitterroot River near Marion, Mont., in the year ending
Sept. 30, 1912.

Date. Hydrographer. h?iziet. ch]gisg'e.
Feet. Sec.-fl.

1.41 11.4

1.31 7.7

77 2.3

Daily gage height, in feet, of Little Bitterroot River near Marion, Mont., for the year ending
Sept. 30, 1912.

[Byrl Kelsey, observer.}

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

Note.—No records Jan. 1 to Mar. 31. The fallin stage Aug. 5-7 was caused by the construction of a Iow
temporary dam at the outlet to raise the level of Little Bitterroot Lake,
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Daily discharge, in second-feet, of Little Bitterroot River near Marion, Mont., for the year
ending Sept. 30, 1912.

Day. Oct. | Nov.
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Nore.,—Discharge determined as follows: Oct. 1, 1911, to May 9, 1912, from a fairly well-defined rating
curve; May 11 to June 10, 1912, by indirect methods for shifting channels; June 11 to egt. 30 from a rating
curve welldefined above 2 second-feet. Discharge interpolated for days for which gage heights are missing
except Jan. 1 to Mar. 31, 1912,

Monthly discharge of Little Bitterroot River near Marion, Mont., for the year ending Sept.

30, 1912.
harge i feet,
Discharge in second-feet Runoft |00
Month. (totarin my_
Maximum. | Minimum.| Mean, | 3cre-feet).
2.6 2.6 2.60 160 | B.
2.6 2.6 2.60 155 | B.
3.3 2.4 3.14 193 | B.
8.3 2.7 5.10 303 | A.
14 8.1 10.8 664 | B.
11 4.6 6.95 414 | C.
9.7 4.2 7.21 443 | B.
6.2 1.0 2.15 132 | A,
3.0 2.1 2.39 1421 A,

LITTLE BITTERROOT RIVER NEAR HUBBART, MONT.

Location.—Above the canyon leading to the second fall of Little Bitterroot River,
14 miles west of the ranch buildings of the Hubbart Cattle Co., near Hubbart post
office, and 15 miles south of Marion.

Records available.—April 22, 1909, to September 30, 1912,

Drainage area.—Not measured.
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Gage.—Vertical staff. From April 22 to October 17, 1909, the gage was located in
box canyon below the falls, about 1 mile downstream. The relation between
gages at the two locations was not determined.

Channel.—Practically permanent during 1910 and 1911, but shifted between 1911
and 1912.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Accuracy.—Results good.

Discharge measurements of Little Butterroot River near Hubbart, Mont., in the year ending
Sept. 80, 1912.

Date. Hydrographer. hg;%&. ch];;sg-e.

Feet. Sec-ft.

May 18 2.3 78
July 24 1.37 16.6
8ept. 13 120 106

Daily gage height, in feet, of Little Biiterroot River near Hubbart Mont., for the year
ending Sept. 30, 1912.

[W. R. Hubbart, observer.]

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

NoTE.—No records Nov. 1, 1911, to Apr. 1, 1912.
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Daily discharge, in second-feet, of Little Bitterroot River near Hubbart, Mont., for the year
) ending Sept. 30, 1912. .

Day. Oct. Apr. May. | June. | July. | Aug. | Sept.
8.0 74 70 50 16 15 10
8.0 T4 70 46 16 14 11
8.0 74 70 43 17 14 11
8.0 72 71 40 18 14 11
7.2 70 k! 40 18 14 12
6.5 72 721 40 18 14 12
6.5 74 72 38 18 14 12
6.5 76 73 37 18 14 12
6.5 7 73 36 18 13 12
6.5 K 74 34 17 14 12
6.5 Fih T4 34 16 14 12
6.5 kil 75 34 16 14 12
6.5 7 75 32 16 13 i1
6.5 76 76 31 16 13 11
6.5 74 76 30 16 13 11
6.5 72 77 28 16 12 1
6.5 70 e 27 16 12 11
6.5 70 78 26 16 13 11
6.5 70 76 26 16 14 11
6.5 70 75 26 16 13 11
6.5 70 74 26 16 12 10
6.5 70;° 74 26 15 12 10
6.5 70 74 24 16 u 10
6.5 70 70 23 17 10 10
6.5 70 66 22 16 10 10
6.5 70 64 21 16 10 10
6.5 70 63 20 16 10 10
6.5 70 61 18 15 10 11
6.5 70 59 17 15 10 11
6.5 70 56 16 15 10 11
6.5 |.aunnne 53 loieecnns 15 10 foeon....

NotE.—Discharge determined as follows: October, 1911, from g rating curve well defined above 12second=
feet; Apr. 1 to Sept. 30, from a fairly well-defined rating curve. Discharge interpolated for days for which
gage heights are missing, except November to March.

Monthly discharge of Little Bitterroot River near Hubbart, Mont., for the year ending Sept.
30, 1912.

Discharge in second-feet. Run-oft
Month. (fotalin |AcCU-
Minimum. | Mean, | 2cre-feet).

6.5 6.72 413 | B.
70 72.4 4,310 | B.
53 70.6 4,340

16 30.4 1,810 | B.
15 16.3 1, B.
10 125 769 | B.
10 1.0 655 | B
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OROW OREEK NEAR RONAN, MONT.

‘Location.—At the old highway bridge about one-fourth mile above the present
bridge on the stage road from St. Ignatius to Ronan, 4 miles south of Ronan, above
all tributaries.

Records available.—September 21, 1906, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Staff gage, on left abutment.

Channel.—Shifts at high stages; current sluggish,

Discharge measurements.—Made by wading or from bridge.

Winter flow.—Affected by ice.

Diversions.—No water is diverted above the station.

Accuracy.—Results fair.

Discharge measurements of Crow Creek near Ronan, Mont., in the year ending Sept. 30,

1912.
Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer, height. | charge.
Nov. 20 May 8
22 June 26
Feb. 1ie Sept. §
Mar. 29
a Affected by ice.
Daily gage height, an feet, of Crow Creek near Ronan, Mont., for the year ending Sept. 30,
1912.
[Mrs. A. McIntyre, observer.]
Day. Oct. | Nov. | Mar. I Apr. | May. ' June. | July. | Aug. | Sept.
1.5 1.3 L5 |. 4.8 2.0 0.8
1.45 1.4 1.4 | 5.0 2.2 .8
1.4 1.4 1.4 | 4.7 2.36 .75
1.5 L5 1.25 4.5 2.45 .7
1.5 1.45 |. 1.15 4.0 2.6 .75
1.4 1.4 L1 ..., 3.8 2.4 .88
1.4 1.2 L0 Jeeeeenan 3.6 2.3 .85
1.5 1.1 16 |.ee..... 3.6 2.2 1.35
1.5 L1 2.8 [-icnennn 3.4 2.1 1.15
1.7 1.1 .0 2.7 feeeenens 3.3 2.0 1.25
1.6 1.2 1.9 N . 3.2 1.9 1.35
1.6 1.2 1.65 2.6 f........ 3.2 1.8 1.6
1.5 1.1 1.56 2.8 laeeinan 3.1 1.75 1.7
1.4 1.0 1.35 3.5 fieeenes 3.0 1.7 1.6
1.5 1.1 0.65 1.25 4.0 |........ 2.9 1.7 1.5
1.6 L1 70 L8 4.4 |...... 2.8 L7 1.5
L6 11 .8 ) U T PR 2.6 1.7 1.5
1.55 1.1 .8 1.3 4.4 |o.ol.. 2.6 1.6 1.45
1.5 1.1 .8 1.3 3.7 Lo, 2.5 1.6 1.35
1.5 1.1 .85 1.4 3.8 4.2 2.3 1.5 1,25
1.5 1.1 .9 1.4 4.2 2.2 1.5 1.2
1.6 1.05 .85 1.3 4.4 2.1 1.5 1.2
1.55 Lo .85 1.25 4.0 2.1 1.45 1.3
1.45 1.0 .85 1.1 3.6 2.0 1.45 1.45
1.4 10 .8 1.0 3.7 1.9 1.4 1.35
1.3 .95 1.0 4.2 1.9 1.4 1.2
1.35 |. .9 .9 2.0 1.3 1.1
1.3 .95 1.0 2.0 1.2 1.1
1.4 .9 1.3 2.0 1.1 1.0
1.3 .95 1.5 1.9 1.0 1.0
1.2 PS¢ I RN 1.9 I ¢ T PR

NoOTE.~—Gage height May 17, 1912, was above 4.5 feet.
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Daily discharge, in second-feet, of Crow Creek near Ronan, Mont., for the year ending Sept.

30, 1912,

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
246 61 14
262 71 14
238 78 13
222 84 12
182 91 13
168 81 16
154 76 15
154 71 32
140 66 24
133 61 28
127 56 32
127 51 42
121 49 46
115 46 42
109 46 38
103 46 38
91 46 38
91 42 36
86 42 32
76 38 28
71 38 26
66 38 26
66 36 30
61 36- 36
56 34 32
56 34 26
61 30 23
61 26 23
61 23 19
56 19 19
56 17 |evenennn

NortE.—Discharge determined from several rating curves, which vary from poorly to fairly well-defined
and by indirect methods for shifting channel. Nov. 26-30 estimated as shown; December estimated at.
15 second-feet; Apr. 1-9 at 24 second-feet; May 17 at 240 second-feet; May 27-81 at 170 second-feet, and

June 1-19 at 230 second-feet. June 21-23, interpolated.

Monthly discharge of Crow Creek near Ronan, Mont., for the year ending Sept. 30, 1912,

Discharge in second-feet.
Runoff |4 o0n.
Month. (total in Tacy.
Maximum. | Minimum. | Mesn. | 2ere-feet).
35.0 2,150 | B,
November. 22.2 1,320 | B.
15.0 922 | D.
22.4 755 | B.
30.6 1,820 | C,
130 7,990 | C.
27 13,500 | D.
117 7,190 | C.
49.5 ,040 | C.
27.1 1,610 | B.

CROW CREEK AT LOZEAU’S RANCH, NEAR RONAN, MONT.

Location.—In the E.  sec. 15, T. 20 N., R. 21 W., at Louis Lozeau’s ranch, about 1
mile below the mouth of Mud Creek, about 2.5 miles from the junction of Crow
Creek with Flathead River, and about 8 miles southwest of Ronan.

Records available.—April 21 to September 30, 1912.
Drainage area.—Not measured.
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Hydrographer.

cobblestones at the control below the bridge and of gravel and sand at the gage.

Current swift at high stages.
Discharge measurements.—Made from bridge at high stages and by wading at

the bridge at Lozeau’s ranch.
Channel.—Likely to change at high stages. Bed of stream is composed of gravel and

medium and low stages.
Diversions.—Water diverted from Mud Creek.

Date.

Gage.—Vertical staff, attached to a cottonwood tree on the right bank, 75 feet above

Accuracy.—Results good except during periods of high water.
Discharge measurements of Crow Creek at Lozeaw’s ranch near Ronan, Mont.
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Daily discharge, in second-feet, of Crow Creek at Lozeau’s ranch, near Ronan, Mont., for
the year ending Sept. 30, 1912.

Day. Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
61 61 46 36 54 43 78 58 218 260 97 47
78 61 61 36 54 61 43 61 211 320 125 47
78 54 61 33 36 33 46 58 218 300 155 50
78 46 61 33 33 33 46 218 260 187 50
78 46 46 33 33 33 43 61 200 | 222 125 50
61 46 46 33 33 33 43 61 211 111 50
61 61 40 33 37 43 46 49 234 187 a7 50
61 46 40 33 37 33 460 46 268 187 97 50
61 46 40 46 43 14 40 49 325 187 97 72
61 46 40 46 46 23 36 61 325 | 215 97 68
61 46 40 61 25 122 315 187 97 97
61 46 40 46 50 33 78 98 291 181 92 92
61| ° 54 40 46 54 40 75 78 277 171 84 97
61 46 40 46 54 46 61 122 454 155 77 97
61 46 40 46 61 36 61 150 527 187 72 84
61 46 40 46 70 36 61 166 364 155 72 72
78 46 46 61 122 40 61 182 | 340 155 77
78 61 46 61 78 40 64 182 260 155 72 72
61 61 46 61 70 36 64 182 260 140 97 72
61 61 46 46 61 33 75 182 260 125 72 68
21 61 61 46 40 54 33 49 182 280 125 72 61
22... 61 61 46 40 49 31 46 2181 300 125 92 61
23 61 61 46 40 49 43 218 300 155 72 61
24. 61 46 28 36 46 46 46| 218 292 171 72 7
25. 61 33 28 46 46 46 46 150 202 155 77 84
26 61 46 33 46 46 49 49 1 280 125 84 72
27. 61 33 33 46 46 54 46 16 260 125 68 72
28 54 2 33 49 46 61 46 282 260 119 68 72
29 46 23 33 49 46 61 46 2181 252 ul 68 2
30... 54 46 33 54 |....... 64 46 182 222 103 42 63
31 54 ... 33 [ 75 feennnn- 218 |....... 97 36 |.ce--e -

Nore.—Discharge determined as follows: Oct. 1, 1911, to June 6, 1912, from a rating curve well defined
above 35 second-feet; June 7-17, by indirect ‘methods for shifting channels; June 18 to Sept. 30, from a rating
curve well defined between 33 and 300 second-feet. Discharge interpolated Jan. 5-12.

Monthly discharge of Crow Creek at Lozeaw’s ranch, near Ronan, Mont., for the year ending
Sept. 30, 1912.

Discharge in second-feet.
Run-off Acct=
Month. (total in racy.
Meximum. | Minimum,. | Mean. | 3cFe-feet).
78 46 63.1 3,880 | A.
61 2 48.6 2,890 | A.
61 28 41.8 2,570 | A.
64 33 4.4 2,730 | B.
122 33 52,2 3,000 | B,
75 14 41,2 2,630 | A,
78 36 52,8 3,140 | A.
282 46 136 8,360 | B.
527 200 284 16,900 | B.
320 97 173 10, 600 N
187 36 88.7 5,450 | A,
97 47 68.6 4,080 | A
527 14 9.2 66,100

MISSION CREEK NEAR ST. IGNATIUS, MONT.

Location.—In the SW. 1 sec. 10, T. 18 N., R. 20 W., at the house of A, A. Booke,
about 1 mile downstream from St. Ignatius.

Records available.—September 21, 1906, to September 30, 1912.

Drainage area.—Not measured.
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Gage.—Chain. Original gage was destroyed July 5, 1907. A new gage was installed
July 24, 1907, a short distance downstream and with a datum 0.30 foot lower. On
January 25, 1908, this gage was lowered 0.39 foot. On June 7, 1908, the gage was
again destroyed and June 26, 1908, a vertical staff gage was installed 20 feet
farther downstream and at a different datum. On January 29, 1912, the chain
gage was installed on the left bank, about 200 feet above the last gage and at a
different datum.

Channel.—Shifts at high water; current swiit.

Discharge measurements.—Made by wading or from a bridge 2 miles above the
gage. A

Winter flow.—Little affected by ice.

Diversions.—Total diversions above the gage amount to about 25 second-feet,.

Accuracy.—Results fair.

Discharge measurements of Mission Creek near St. Ignatwus, Mont., in the year ending
Sept. 80, 1912. .

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Sec.-g.
Nov. 20 June 28 66
Jan, 29 July 21 176
Mar. 28 Sept. 4 63
May 8

Daily gage height, in feet, of Mission Creek near St. Ignatius, Mont., for the year ending
" Sept. 80, 1912.

[Mrs. J. L. Cope, observer.}

Day. Oct. | Nov. | Dec. | Feb, | Mar. | Apr. | May, | Jupe. | July. | Aug. | Sept.
2.75 2.7
2.65 2.6
2.5 2.7
2.45 2.4
2.75 2.4
2.95 2.4
3.45 |. 2.4
b 2 DA [
3.9 2.4
3.6 |eeeeeeor] 276 |aeoo-
3.45 |. 2.4

........ 2.4
2.75 2.4
3.9 2.4

....... 2.4
2.05 ..o 265 ........
2.75 |-- 2.35
3.15 |. 2.35
3.45 |. 2.3

........ 2.3
3.9 2.3
[ ) 0 PR O ve
3.9 2.3
3.9 2.3
3.9 2.3
3.8 2.3
3.8 2.3
3.6 2.3

........ 2.3

NoTE.—No records obtained Dec. 8 to Feb. 1 and June 29 to July 20. Gage heights after Feb. 1 refer
to new gage installed Jan. 29.
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Datly discharge, in second-feet, of Mission Creek near St. Ignatius, Mont., for the year
ending Sept. 30, 1912,

Day. Oct, § Nov. | Dec. | Feb. | Mar. | Apr. | May.”| June. | July. | Aug. | Sept.
54 36 27 12 12 16 20 166 106
61 35 27 12 12 17 23 157 90
61 35 27 12 13 17 20 166 106
43 35 27 12 13 18 23 166 63
48 35 27 12 12 18 23 160 63
48 34 27 12 12 19 23 154 63
48 34 27 12 12 20 148 83
43 34 ..., 12 12 22 25 140 63
48 34 fo.e.. vee 12 12 26 36 132 63
43 33 lieennen 12 12 29 51 114 63
48 12 12 38 76 114 83
48 12 12 31 114 63
48 12 12 31 76 106 63
48 12 31 98 63
48 12 12 31 140 90 63
47 13 11 31 132 98 60
46 13 12 27 157 90 57
45 13 11 23 144 98 57
4 13 11 20 132 106 51
43 13 11 23 202 90 51
43 13 12 23 83 51
42 13 12 23 83 51
42 13 12 23 83 51
39 12 23 80 51
36 13 12 20 76 51
36|  27{leeeeen.- 12 12 23 166 76 51

. 36 27 fevennenn 12 12 23 157 76 51
36 b7 R 13 12 23 162 70 51
36 27 oeennnen 13 12 23 166 |- 63 51
36 b 8 PR S 12 23 166 8 51
b1 7 (RIS R P venn 14 |eeeeea.. 157 92 |.iaeaunn

Note.—Discharge determined as follows: Oct. to Dec. 7, from a rating curve well defined between 18
and 100 second-fest; Feb. 2 to Sept. 30, from a rating curve well defined between 12 and 270 second-feet.
})glseh%rge interpolated for days for which gage heights are missing except Dec. 8 to Jan. 81 and June 29 to

y 20,

Monthly discharge of Mission Creek near St. Ignatius, Mont., for the year ending Sept. 30,

1912.
Discharge in second-feet. Run-off -
Month. (total in a0y
Maximum. | Minimum.| Mean. | 20Te-feet).
61 36 45.0 2,750 { B.
36 27 30.5 1,810 | B.
13 12 12.4 713 | B.
14 11 12.0 738 | B.
38 16 23.8 1,420 | B.
202 20 96.3 5,920 | A,
343 70 223 12,400 | A.
175 57| 165 3,600 | A
166 63| 109 6,700 | B.
106 51 61.5 3,660 | A.

DRY CREEK NEAR 8T. IGNATIUS, MONT.

Location.—At Felsman’s ranch, about 1} miles below St. Marys Lake, above the
only tributary and about 5 miles southeast of St. Ignatius.

Records available.—April 16, 1908, to September 30, 1912,

Drainage area.—Not measured.

Gage.—Staff, nailed to tree on left bank.



98 SURFACE WATER SUPPLY, 1912, PART XII.

Channel.—Coarse gravel and bowlders; practically permanent,
Discharge measurements.—Made by wading.

Winter flow.—No flow at gage during winter and early spring.
Diversions.—One small ditch diverts above the station.
Accuracy.—Results fair. No discharge measurements made during 1912,

Daily gage height, in feet, and discharge, in second-feet, of Dry Creek near St. Ignatius,
Mont., for the year ending Sept. 30, 1912.

[Henry Felsman, observer.]
April. May. June, July. August. | September.| October.
-~ + + -~ - - -
Day. Eleg | B|leg|B|s|B|g|B|s!B|s|® g
D 0 ] g0 T 1 ‘3 2o k5 4 ‘® £ ]
| a8 | = a8 | < g | & a8 | 8 | 8 | 4
° =l ® =l P g ® | @ & © & P
P2 | 2| B2 ¥ | B 2|22 8|2 28|22
S A S (=] S (=} S =} (] A ] =} S A
2 |0.92 34| L4 78 10.82 27 | 0.4 7
21 .95 36| 1.4 781 .90 33| .4 7
2| .95 36 | 1.35 721 .9 33| .4 7
2110 40| L3 671 .85 30| .4 7
2110 40| 1.2 571 .85 30 .4 7
2|10 40| 1.25 621 .8 26| .4 7
21105 441115 52| .8 260 .4 7
2 L15 521 .9 33| .8 26| .4 7
4112 571 .9 33| .75 23| .4 7
13 671 .9 331 .75 22| .4 7
18 | .30 67| .9 33| .7 20| .35
18 | 1.28 651 1.0 40| 7 21 .35
20 | 1.28 65| 1.0 401 .7 20] .35
23 | 1.30 67 | Lo 401 .7 20| .35
26 (1.2 571 1.0 40 .6 15 .35
33 L1 48 | L.O 40| .6 151 .3
36 {10 40| 1.0 401 .5 1] .3
36| L0 40| L0 40 .5 11] .3
40| 1.0 40| .95 36| .5 1| .3
40 {12 571 .95 36| .45 9 .2
40| 1.3 67| .9 36| .45 91 .2
401 1.4 78 .95 36| . 71 .2
40 | 1.4 781 .95 36| .40 71 .2
40 | 1.4 781 .95 36 32 51 .2
30| L4 781 .95 36 .32 5] .2
33| L4 781 .9 337 .32 51 .1
40 | 1.4 78 9 33{ .40 71 .1
40 R L2 57| .9 36 7| .1
367 1.2 57| . 26| .4 71 .1
36| 1.3 67| .8 26| .4 71 .1
36 [ceeeee]onenen .8 26| .4 Yl S

Note.—Channel dry Sept. 30, 1911, to Apr. 6, 1912, and after Oct. 5, 1912, Discharge determined from a
rating curve well defined between 18 and 100 second-feet.

Monthly discharge of Dry Creek near St. Ignatius, Mont., for the year ending Sept. 30, 1912.

Discharge in second-feet. Run-off N

Month. (total in rg;l'

Meximum. | Minimum, | Mean, | Bere-feet). )
April 7-30 1 1 4.3 205 | B.
ay. 40 2 23.6 1,450 | A.
June. 78 34 56.9 3,390 | A,
July... 78 % 42.3 2,600 | A.
August.. 33 7 16.2 A,
September. 7 1 4.4 262 | B.

TRE POTIOA 1+ v emceeennenenenenesensnaraloncnenenenes|oessanensesslensnrnnnns 8,900
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POST OREEK NEAR ST. IGNATIUS, MONT.!

Location.—On section line between the SW. } NW. 1 sec. 24 and the SE.  NE. }
“sec. 23, T. 19 N., R. 20 W., at the new highway bridge on the stage road between

St. Ignatius and Ronan, about 1 mile below North Fork of Post Creek, and about
5 miles north of St. Ignatius.

Records available.—September 19, 1911, to September 30, 1912,

Drainage area.—Not measured.

Gage.—Chain gage on highway bridge.

Channel.—Gravel and small bowlders; free from vegetation; shifting at high stages.

Discharge measurements.—Made by wading or from highway bridge.

Winter flow.—Probably affected by ice for short periods.

Diversion.—Two small ditches divert water above the old station at Fitzpatrick’s
ranch.

Accuracy.—Rating curve well defined at low and medium stages. Results good.

Discharge measurements of Post Creek near St. Ignatius, Mont., in the year ending Sept.

30, 1912.
Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Mar, 28
May 9.
June 28 .
July 21 |.
Sept. 5 |-
Daily gage height, in feet, of Post Creek near St. Ignatius, Mont., for the year ending Sept.
30, 1912.
Day Sept. Oct Nov Dec Apr. | May. | June. | July. | Aug. | Sept.
2.7 2.65 {.caneaen 2.4 2.5 3.45 4.2 3.0 2,85
2.82 2,65 {........ 2.45 2.5 3.4 4.2 3.2 2,85
2.98 2.6 2.6 2.4 2.5 3.5 4.1 3.5 3.0
2,88 2.6 2.6 2.5 2.5 3.6 3.8 3.6 2,9
2.8 2.62 2.6 2.5 2.5 3.65 3.6 3.45 2,88
2.8 2.65 2.6 2.4 2.5 3.9 3.5 33 |. 2.9
2.8 2,6 2.6 2.45 2.5 3.9 3.55 3.056 3.05
2.78 2.65 2,6 2.5 2.5 4.0 3.55 2.92 3.1
2.78 2.6 2.5 2.55 2,52 4.1 3.6 2.88 3.1
2,72 2.65 2.5 2.5 2.55 4.2 3.6 2.8 3.2
2,8 2,52 2,5 2.5 2.66 4.0 3.5 2.8 3.1
2.82 fecennnnn 2.5 2.65 2.62 3.95 3.5 2.68 3.0
2,7 |eeieenns 2.5 2.6 2,68 4.4 3.5 2.65 3.05
P T 2.5 2,65 2.7 4.5 3.55 2,58 3.2
2.8 Joevoennn 2.5 2.6 2.88 4.3 3.5 2.5 3.0
2,8 leenennnn 2.5 2.5 3.1 3.9 3.5 2.65 3.0
2.8 [reveennn 2.5 2,55 3.2 3.7 3.56 2.62 2.9
2,8 |eeiannns 2.5 2.5 3.2 .37 3.45 2.6 2.8
2,78 2.5 2.55 3.2 3.7 3.35 2.58 2.8
2.75 2.5 2.5 3.3 4.0 3.25 2.5 2.7
2,72 1. 2.5 2.5 3.45 4.4 3.25 26 2.65
2.75 2.5 2.55 3.6 4.4 3.35 2.68 2.7
2.7 2,5 2.5 3.6 4.3 3.5 2.78 2.75
27 2.5 2.55 3.4 4.2 3.5 2.88 2.8
2.72 2.4 2.5 3.2 4.3 3.35 2.9 2.7
2.7 2.4 2.5 3.25 4.3 3.2 2.95 2. 65
2.65 |. 2.4 2.55 3.8 4.2 3.2 2.95 2.6
2.68 |. 2.4 2.5 3.75 4.0 3.16 2.95 2.6
2.65 |. 2.4 2,55 3.55 3.85 3.15 3.05 2.6
3 2.65 |. 2.4 2.5 3.6 3.9 3.0 2.95 2,6
31.. 2.65 2.4 ceeennn. 3.5 Jeeeenans 2.95 2,95 |.eeaaens

NoT1E.—No records Nov. 12 to Dec. 2 and Jan. 1 to Mar. 31.

1 The station described in 1909 report as “near St. Ignath'ls” was located at Fitzpatrick’s ranch and
above North Fork of Post Creek.
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Daily discharge, in second-feet, of Post Creek near St. Ignatius, Mont., for the year ending
Sept. 30, 1912.

Day. Sept. | Oct. | Nov, | Dec Apr. | May, | June. | July. { Aug. | Sept.
64 59 54 42 48 168 345 109 90
81 59 54 45 48 158 346 142 90

112 54 54 42 48 178 325 202 109
92 54 54 48 48 199 260 226 96
it 56 54 48 48 210 215 191 94
7 59 54 42 48 265 195 160 102
77 54 54 45 48 265 205 116 16
74 59 54 48 48 289 205 99 124
74 54 48 52 49 313 215 94 124
67 59 48 48 52 338 215 85 142
77 49 48 48 52 289 195 124
81 49 48 60 57 277 195 73 109
64 49 48 56 62 388 195 70 116
77 49 48 60 64 414 205 64 142
7 50 48 55 83 363 195 58 109
7 50 48 48 110 265 195 70 109
77 48 52 124 220 205 68 96
77 51 48 48 124 220 190 66 85
74 51 48 52 124 220 170 64 85
70 51 48 48 140 289 150 58 75
67 52 48 48 168 388 161 66 70
70 52 48 52 199 388 170 73 75
64 52 48 48 199 363 202 83 80
64 52 48 52 158 338 202 94 85
67 53 43 48 124 363 170 96 75
64 53 43 48 132 363 142 102 70
59 53 43 52 242 338 142 102 66
62 53 43 48 231 289 133 102 66
59 54 43 52 188 255 133 116 66
59 54 43 48 199 270 109 102 66
59 |.eeeneot 43 |eceenenn 178 |.oeeens 102 102 f..... oee

No1E.—Discharge determined as follows: Sept. 19 to Dec. 31, 1911, from a rating curve well déﬁned_ for
the range in stage; Nov. 12 to Dec. 2, interpolated; Apr. 1 to June 28 and July 21 to Sept. 30, from fairly
well-defined rating curves; June 29 to July 20, by indirect methods for shifting channels.

Monthly discharge of Post Creek near St. Ignatius, Mont., for the year ending Sept. 30,
1912.

Di second-feet.
ischarge in seco Run-off Acon
Month. (total in racy -
Maximum.| Minimuin.| Mean. | 2cre-feet).

81 64 67.7 1,610 | A,

112 59 72.3 4,450 | A,

59 49 53.1 3,160 | C.

54 43 48.4 2,980 | B.

60 42 49.4 2,040 | A,

242 48 111 6,820 | A.

414 158 289 17,200 | A,

345 102 196 12,100 | C.

225 58 101 6,210 | A,

142 66 95.2 5, A.

NORTH FORK OF JOCKO RIVER NEAR JOCKO, MONT.

Location.—In the NW. } sec. 23, T. 17 N., R. 18 W., three-fourths of a mile above
the junction of Falls Creek, and about 10 miles east of Jocko, Mont.

Records available.—May 1, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Staff, on left bank, -
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Channel.—Bowlders and cobblestones; practically permanent.

Discharge measurements.—Made from a foot log about 100 feet above gage or by
wading.

Winter flow.—Affected by ice.

Diversions.—No diversion or regulation.

Accuracy.—Results good.

Discharge measurements of North Fork of Jocko River near Jocko, Mont., in the year
ending Sept. 30, 1912.

Date. Hydrographer. hgisé et. ch];ri;e.

. Feet. Secft.
May 11 2.32 178
June 29 2.12 152
Ang, 20 1.39 52

Daily gage height, in feet, and discharge, in second-feet, gf North Fork of Jocko River near
Jocko, Mont., for the year ending Sept. 30, 1912.

[J. R.*Blodgett, observer.]

May. June. July. | August. September.

Dis- Dis-
charge.

Nore.—Discharge determined from a rating curve well defined between 22 and 210 second-feet. Dis-
charge for days for which gage heights are missing estimated as follows: May 1 to June 22, by comparison
with records of other stations in Jocko River basin; June 23 to Sept. 30, interpolated.

18826°—wsp 382—16——8
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Monthly discharge of Noréh Fork of Jocko River near Jocko, Mont., for the year ending -
Sept. 80, 1912.

Discharge in second-feet.

Month. (total in 4008~
Maximum. | Minimum. | Mean. acre-feet).
303 56 201 12,400 | C.
322 145 236 14,000 | C.
140 37 75.2 4,620 | C.
36 22 29.5 1,810{ B
35 21 25.3 1,510 B.
.................................. 34,300

.

JOCKO RIVER NEAR JOCKO, MONT.

Location.—At a highway bridge about 1} miles north of the Jocko Agency. Below
Big Knife and Blodgett creeks, and above Finley, Agency, and Valley creeks.

Records available.—August 20, 1908, to September 30, 1912.

Drainage area.—Not measured.

Gage.—Staff attached to middle pier of bridge.

Channel.—Practically permanent at ordinary stages.

Discharge measurements.—Made by wading, from the highway bridge, or from
foot log.

Winter flow.—Not seriously affected by ice.

Diversions.—Jocko canal diverts about 2 miles above the station; Big Knife canal
diverts from Big Knife Creek and Indian ditch diverts from East Finley Creek.
Several other small ditches take water from Jocko River and tributaries. Daily
discharge tables for Jocko canal for May 11 to September 30, and of Big Knife
canal for May 27 to August 31, furnished by United States Reclamation Serv-
ice, are published herewith (pp. 104-105).

Accuracy.—Rating curve well defined; records excellent except for lack of daily
gage he<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>