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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN WASHINGTON AND UPPER COLUMBIA .
RIVER BASIN, 1922,

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of streams in the United States during the year ending
September 30, 1922,

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geo-
logical Survey and the classification of public lands and examination of the
geological structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried 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 preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 18956-1923.

1895 oo S $12, 500. 00
1896 - - o e e 20, 000. 00
1897 to 1900, inclusive - _ oo o@ooooo- 50, 000. 00
1901 to 1902, inclusive - - oo @@ 100, 000. 00
1903 to 1906, inclusive. .o o oeoo_- 200, 000. 00
1907 - - e oo e 150, 000. 00
1908 to 1910, inclusive. . - o @oo . 100, 000. 00
1911 to 1917, inclusive. ..o oo oo 150, 000. 00
1918 _____ e 175, 000. 00
1919 - o e 148, 244. 10
1920 - oo oo e 175, 000. 00
1021 to 1923, inclusive. o oo oo 180, 000. 00

In this work many private and State organizations have cooper-
ated, either by furnishing data or by assisting in their collection.
Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 9.

1
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Measurements of stream flow have been made at about 5,480
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1922, 1,540 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements were made at other points.
In ¢onnection 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 avail-
able in the water-supply papers from time to time.

DEFINITION OF TERMS.

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

““Second-feet” is an abbreviation for ‘““cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section, 1 foot wide and 1 foot deep, at an average
velocity of 1 foot per second. Tt is generally used as a fundamental
unit from which others are computed

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

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

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

The following terms not in common use are here defined:

‘“Stage-discharge relation,” an abbreviation for the term ‘relation
of gage height to discharge.”

‘““ Control,” a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation
at the gage. It should be noted that the control may not be the
Same section or sections at all stages.
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The ‘“point of zero flow” for a given gaging station is that point
on the gage—the gage height—at which water ceases to flow over

the control.
EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1,1921, and ending September 30, 1922. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of
snow or ice, or in ponds, lakes, and swamps, and this stored water
passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; therefore the run-off
for a year beginning October 1 is practically all derived from precipita-
tion within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in determin-
ing the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter. (See Pls. I, II.) The gen-
eral methods are outlined in standard textbooks on the measurement
of river discharge. ’

From the discharge measurements, rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which the daily,
monthly, and yearly means of discharge are determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving rec-
ords of discharge measurements, a table showing the daily discharge
of the stream, and a table of monthly and yearly discharge and
run—off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage height and records of discharge measurements
are published. '

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge relation
covering such subjects as the occurrence of ice, the use of the stream -
for log driving, shifting of control, and the cause and effect of back-
water; it gives also information as to diversions that decrease the_
flow at the gage, artificial regulation, maximum and minimum re-
corded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each

31986—261—wsp 552——2
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day. At stations on streams subject to sudden or rapid diurna
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for
the day. If such stations are equipped with water-stage recorders
the mean daily discharge is obtained by averaging discharge at
regular intervals during the day or by using the discharge infegrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow 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. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean” is
the average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining columns,
which are defined on page 2 are. based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding (1) permanence of the stage-discharge relation, (2) precision
with which the discharge rating curve is defined, (3) refinement of
gage readings, (4) frequency of gage readings, and (5) methods of
applying daily gage height to the rating table to obtain the daily dis-
charge. 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,” 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 monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the fig-
ures showing discharge per square mile and depth in inches may
be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information’ concerning water diverted for irrigation or other use,

"or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘Second-feet per square mile”’
and “run-off in inches’” are therefore not computed if such errors
appear probable. The computations are also omitted for stations
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on streams draining areas in which the annual rainfall is less than
20 inches. All figures representing ‘‘second-feet per square mile”
and “run-off in inches” previously published by the Survey should
be used with caution because of possible inherent sources of error
not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than prelimi-
nary estimates; the table of daily discharge allows more detailed
study of the variation in flow. It should be borne in mind, how-
ever, that the observations in each succeeding year may be expected
to throw new light on data previously published.

PUBLICATIONS.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
-been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs, and an-
nual reports.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features, as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basins.
III. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins; in three volumes:
A. Pacific slope basins in Washington and upper Columbia River
basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in
Oregon.

Water-supply papers and other publications of the United States

Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below :
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1 Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish list giving prices.

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., Statehouse

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, Ill., 940 Transportation Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Towa, 103 State Highway Commission Building
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tueson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawa,u, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,480 points in
the United States, and the data obtained have been published in the
reports tabulated on the following page.
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Stream-flow data in reporis of the United States Geological Survey.
[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report Character of data. Year.
10th A, pt.2______ Descriptive information only..____ -
Monthly discharge and descriptive information..........__._. 1884 to Sept., 1890.
..... do. R P ---| 1884 to June 30, 1891

Mean discharge in second-feet. 1884 to Dec. 31, 1892.
Monthly discharge (long-time records, 1871 to 1893)_._._... 1888 to Dec. 31, 1893.
Descriptions, measurements, gage heights, and ratings__ -| 1893 and 1894.
Descriptive information only.____ . __________._._ ... 1895.

Deseriptions, measurements, gage heights, ratings, and
monthly discharge (also many data covering earlier years).
Gage heights (also gage heights for earlier years).._..._...-.... 1896.
Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years).
Descriptions, measurements, and gage heights, eastern United | 1807.
States. eastern Mississippi River, and Missouri River above
junction with Kansas. L.
W 16oeooee o Descriptions, measurements, and gage heights, western Missis- | 1897,
sippi River below junction of Missouri and Platte, and west-
ern United States.
Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records). .
Measurements, ratings, and gage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri River.
Measurements, ratings, and gage heights, Arkansas River, and | 1898.
western United States.

Monthly discharge (also for many earlier years) ......--.....
Descriptions, measurements, gage heights, and ratings.
Monthly discharge. ... -cooeoo o eiaooecoaees
Descnﬁtloqs, measurements, gage heights, and ratings.
Monthly discharge ... oo
Descriptions, measurements, gage heights, and ratings.
Monthly discharge.
Con?lplete data_._.
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The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained prior
to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1922. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville, Maine,
1903 to 1921, are published in Water-Supply Papers 97, 124, 165, 201,
241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501, and 521,
which contain records for the New England streams from 1903 to
1921. Results of miscellaneous measurements are published by
drainage basins.
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DIVISION OF WORK. 9

COOPERATION.

The work in Washington, Montana, and Idaho was carried on
under cooperative agreements between the United States Geological
Survey and the respective States.

Cooperation with the States is effected under contracts which are
made between the Director of the United States Geological Survey
and the State engineers or other officials and are authorized by legis-
lative act appropriating money.

Work in Washington was carried on in cooperation with the Depart-
ment of Conservation and Development, Dan A. Scott, director.
Cooperative relations were administered by Marvin Chase, super-
visor of hydraulics.

Acknowledgments are due to C. S. Heidel, State engineer of
Montana, and to W. G. Swendsen, commissioner of reclamation of
Idaho, for cooperation in their respective States.

Acknowledgments are also due to the United States Bureau of
Reclamation, 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 United States Weather Bureau
for hydrographic and climatologic data.

Acknowledgments are due to the Hydrometric Survey of Bmmsh
Columbia for complete records of Columbia River at Trail, B. C.

Acknowledgment is made in the description of gaging station to
those who furnished gage-height records, discharge measurements,

and equipment.
-DIVISION OF WORK.

The data for stations in Washington were collected and prepared
for publication under the direction of G. L. Parker, district engineer,
assisted by J. E. Stewart, D. J. Calkins, R. B. Kilgore, John Mc~
Combs, A. C. Baldwin, C. C. Osborne, J. M. Rogers, and A. R.
Haynes.

The data for stations in Montana were collected and prepared for
publication under the direction of W. A. Lamb, district engineer,
assisted by A. H. Tuttle, E. L. Grant, G. H. Ellis, and Lois H
Hershner.

The data for stations in the Yakima basin, exclusive of stations in
Yakima Indian Reservation, were collected and results computed by
Paul Taylor, engineer in charge of hydrometric work, United States
Bureau of Reclamation, assisted by D. E. Ball and R 0. Crawford.

The manuscript was assembled and reviewed by I. J. Dirzulaitis.
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GAGING STATION RECORDS.
QUINAULT RIVER BASIN.
QUINAULT RIVER AT QUINAULT LAKE, WASH.

LocatioNn.—In sec. 25, T. 23 N., R. 10 W., at outlet of Quinault Lake, 4. miles
southwest of Quinault and 33 miles north of Hoquiam, Grays Harbor County.

DRAINAGE AREA.—264 square miles (measured on PL I, U. 8. Geol. Survey Prof.
Paper 7).

REecorps avarLaBLE.—October 29, 1911, to December 21, 1922, when station
was discontinued.

Gaee.—Stevens continuous water-stage recorder on left bank 350 feet below
Olympic Highway crossing at outlet of Quinault Lake; installed September
27, 1916, at different datum from previous gage; inspected by Fred Halbert.

For description of previous gages see Water-Supply Paper 512.

DiscuarGE MEASUREMENTS.—Made from cable 700 feet above gage.

CHANNEL AND coNTROL.—Bed composed of boulders. Well-defined control 600
feet below gage. Left bank high and wooded; not subject to overflow; right
bank high, wooded, and subject to overflow above gage height about 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1921, to December 21, 1922, from water-stage recorder, 16.3 feet at 5 p. m.
December 12, 1921 (discharge, 37,000 second-feet); minimum stage from
recorder, 1.30 feet from 1 a. m. to 1 p. m. September 21 (discharge, 560
second-feet).

1911-1922: Maximum stage recorded that of December 12, 1921; mini-
mum stage recorded, 0.1 foot at 7 a. m. October 1, 1915 (discharge, 395
second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

REecuration.—Flow regulated by natural storage in the lake.

Accuracy.—Stage-discharge relation permanent; affected by drift November
24-26, 1921, and December 19-21, 1922. Rating curve well defined.
Operation of water-stage recorder satisfactory. Discharge ascertained by

. applying to rating table daily mean gage height obtained by inspecting gage-
height graph or, for days of considerable variation in stage, by averaging
results obtained by applying mean gage heights for shorter intervals. Ree-
ords excellent.

Discharge measurements of Quinault River at Quinault Lake, Wash., during the
pertod Oct. 1, 1921, to Dec. 21, 1922.

{Made by R. B. Kilgore.)

Gage Dis-
Date. height. | charge.
. Feet. Sec.-Jt.
7 R S 1.71 792
L TR P 4.G8 3.3%0
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Daily discharge, in second-feet, of Quinault River at Quinault Lake, Wash., for the
pertod Oct. 1, 1921, to Dec. 21, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,680 | 4,820 | 2,620 856 744
1,850 | 5,390 | 2,550 | 828 821
2,570 | 5,580 | 2,620 | 821 807
4,370 | 5,960 | 2,690 807 958
4,640 | 5,580 | 2,620 | 793 | 1,080
4, 5,010 | 2,480 | 779 | 1,060
3,630 | 4,280 | 2,350 7581 1,
3,180 | 3,790 | 2,220 | 730 | 1,040
2,760 | 3,480 | 2,000 | 724 950
2,420 | 3,400 | 2,000 | 786 878
2,160 | 3,260 | 1, 966 828
2 1,970 | 3,260 | 1,730 | 1,140 779
2 1,910 | 3,400 | 1,680 | 1,170 730
2, 1,730 | 2,160 | 2,560 | 1,620 | 1,000 682
2,550 | 8,900 | 1,410 | 1,210 | 1,180 | 1,730 | 2,830 | 3,480 | 1,510 | 998 670
2,420 | 6,550 | 1,360 | 1,510 | 1,140 | 1,620 | 4,030 | 3,260 | 1,410 | 926 646
2,280 | 5,200 | 1,270 | 2,480 | 1,110 | 1,560 | 5,200 | 3,110 | 1,310 849 616
2,160 | 4,200 | 1,180 | 2,900 | 1,190 | 1,460 3,040 | 1, 28! 807 6056
2,090 | 3,560 | 1,110 | 2,830 | 1,360 | 1,410 | 4,820 | 2,970 | 1,230 | 786 580
2,090 | 3,110 | 1,080 | 2,480 | 1,360 | 1,360 | 3,850 | 3, 1,200 835 565
2,160 | 2,760 | 1,030 | 2,160 | 1,620 | 1,360 | 3,710 | 2,970 | 1,160 | 835 570
4,800 | 2,480 | 1,020 | 1,850 | 1,790 | 1,460 | 3,630 | 2,900 | 1,100 | 793 688
1,730 | 1,510 | 3,330 | 2,760 | 1,070 751
1,620 | 1,460 | 3,040 | 2,620 | 1,010 712 800
1,460 | 1,460 | 2, 2,690 990 664 807
1,360 | 1,510 | 2,690 | 2,900 942 640 | 1,310
1,250 | 1,620 | 2,480 | 2,970 894 622 | 2,300
1,260 | 1,6 2,420 | 3,040 886 616 | 3,480
1,310.| 1,620 | 2,900 | 2,970 878 610 | 3,180
1,310 | 1,560 | 3,560 | 2,760 878 610 | 2,830
1,300 , 200 | 870 622 |eam-... -
Nov. | Dee Day. Oct. | Nov. | Dee.
1922,
1, 460 878 || 21 ... 718 | 2,090 | 3,330
1,360 842 688
1,300 821
1,220 800
1,180 772
1,680 751
2, 090 730 || 27 oo 7,150 | 1,410 |_
2,350 1 1,070 || 28_________ 5,010 | 1,410 |.
2,350 | 3, 29 ] , 630 | 1,310 |
2,220 ¢ 3,710 || 30.___.____ 3,040 | 1,250 |-
Y S 3,110 |-cceom | meee
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Monthly discharge of Quinault River ot Quinault Lake, Wash., for the period Oct.
1, 1921, to}Dec. 21, 1922.

[Drainage area, 264 square miles.]

Discharge in second-feet. Run-off.
Month.
Per
Maximum. | Minimum.| Mean. sqq?re Inches. Acre-feet.
mile.

32,300 1,200 6,700 25.4 20,28 412,000
18, 000 2,090 5,530 20.9 23.32 329,000
31, 500 1, 460 6, 710 25.4 29. 28 413, 000
1,850 942 1,350 5.11 5.89 , 000
2, 900 966 1,610 6.10 6.35 89, 400
1,790 966 1,250 4.73 5.45 76, 900
2,090 1,310 1,680 6.36 7.10 100, 000

5, 390 1, 680 3, 12.3 14.18 199,
5, 960 2, 620 3,610 13.7 15.29 215, 000
2, 690 870 1, 610 6.10 7.03 99, 000
1,170 610 3.05 3.52 49,400
3,480 565 1,100 4.17 4,65 65, 500
32, 300 565 2, 940 1.1 151. 34 2, 130, 000
October. o] 9,130 688 2,190 8.30 9. 57 135, 000
November... .. 2, 900 1, 180 1,770 6. 70 7.48 105, 000
December 1-21 3,710 730 1,290 4.89 3.82 53,700

LYRE RIVER BASIN.
CRESCENT LAKE AT PIEDMONT, WASH.

Locarion.—In seec. 14, T. 30 N., R. 9 W., on dock at Log Cabin Hotel at Pied-
mont, Clallam County.

DRAINAGE AREA.—49.1 square miles (measured on topographiec maps).

RECORDS AVAILABLE.—April 1, 1919, to September 30, 1922.

Gage.—Vertical staff on dock; read by J. A. Martin.

EXTREMES oF STAGE—Maximum stage recorded during year, 5.46 feet De-
cember 13 and 14; minimum stage recorded, 0.54 foot September 25, 26, 29,
and 30. -

1919-1922: Maximum and minimum stages recorded in 1922,

Accuracy.—Gage read once daily to hundredths. Records excellent.

CoopreErAaTION.—Gage-height record furnished by Washington Pulp & Paper Co.
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Daily gage height, in feet, of Crescent Lake at Piedmont, Wash., for the year ending
Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.80| 4.20| 3.38| 2.15( 1.90| 1.80| 1.78| 2.26 | 2.00| 1.54 0.70
3.74| 432 338| 210 1.90} 1.80| 1..82| 228 1.98| L1452 .70
3.66) 432 3.28) 2.06| 1.95) 1.8, 18| 230} 1.96| 1.52 .70
3.60| 422| 3.20| 2.02] 1.95| 1.8 1.90| 2.32| 1.94| 152 .72
3.55| 418| 3.25| 2.00| 1.98]| 1.80| L96| 2.30| 1L92| 1.50 .74
3.50| 4.15] 3.10) 2.00] 2.00] 1.80| 2.00} 2.30 | 1.88) 1.50 .74
3.50 | 4.08| 3.05| 202 2.00| 1.82{ 2.02| 2.30| 18| 1.50 .72
3.40| 400 3.00| 2.04| L95| 1.8 | 200| 232| L84 | L40 .72
3.3¢| 3.95| 2.98| 2.06| 1.92} 1.82| 1.98| 2.32| 1.82| 1.30 .70
3.25| 4.00| 298| 2.08| 1.92| 1.84| 1.98| 2.30| 1.80| 1.30 .68
3.181 4.05| 292| 208| 1.92| 1.86| 198 2.28| L78| L30 .86
3.12| 495 294 2.06| 1.92| 1.8 | 1.96| 2.26| 1.76| 1.30 .65
3.08| 546| 2.82| 208 1.92| 1.8 | 1.96| 224 L76| 1.24 .64
3.02( 546 278 204 1.95| 1.8 294 | 222 L74| L2 .62
2.94| 540| 2.72) 2.00| 1.95| 1.86| 2.94| 220 1.72| 1.16 .62
298| 5.26| 2.68| 2.06| 1.95| 1.8 | 2.92| 220f L70| 114 .62
3.00 5141 2.64| 214 195 1.8 | 2.92; 218 ) 1.68| 112 .80
2.781 4.95| 2.62| 220 1..92| 1.84| 2.94] 2.18) 164 | 108 .58
2,72 48| 2607 2.22| 1.92| 1.82| 2.96| 2.18| L60| 1.00 . 58
270 | 470 | 2.54| 220 1.94| 1.82| 2.96| 216 | L58 .98 .56
2.681 4.55| 250 | 216 | 1.94| 1.80| 220| 2.14| L56 .95 .56
272 4.48| 2,461 2.14| 1.961 1L.80 | 220! 214} 1.54 .90 .58
282} 430 245} 2,12 1.96) 1.80 | 2.24| 2.12| L52 .88 .56
290 | 420 242| 210 1.94| L78] 222} 210| 150 .84 .56
3.06| 405| 2.45{ 2.10| 1.92| 178 | 2.22| 2.08| 1.50 .82 .54
3.18| 390} 2.45| 210! 1.90| 178} 220 2.08| 1.52| .80 .54
3.76| 3.82| 2.42| 2,08 1.8 ] 1..78| 2.20| 2.06| 1.52 .80 .56
3.92| 3.75| 238| 200 1.84, 1.78 | 2.22| 2.04| 1.54 .78 <56
3.96 3.62| 2.34 1.84| L78 2.22| 2.02| L5 .78 .54
410 3.55| 2.28 1.82| 178 224} 202 L& .74 .54

....... 3.48 | 2.22 1.82 | caeaeo| 2228 |....._.| 1.56 () I,

LYRE RIVER AT PIEDMONT, WASH.

Locarion.—In NE. 14 sec. 15, T. 30 N., R. 9 W., a quarter of a mile below
outlet of Crescent Lake and half a mile west of Piedmont, Clallam County.

DrAINAGE AREA.—49.5 square miles (measured on topographic maps).

Recorps avarnasrLe.—October 1, 1917, to October 16, 1922, when station was

discontinued. .
GaGge.—Stevens continuous water-stage recorder on right bank; inspected by
E. Brooks. .
Discrarge MEAsUREMENTS.—Made by wading or from cable, 1,000 feet above
gage.

CHANNEL AND coNTROL.—Bed composed of bedrock and boulders. Banks
medium high and wooded. Control formed by series of rapids over bed-
rock and by contracted channel between railroad bridge abutments; stage
of zero flow, determined September 4, 1919, gage height —0.4 foot £0.25
foot.

EXTREMES OF DISCHARGE.—Mazximum stage recorded during the period October
"1, 1921, to October 16, 1922, from water-stage recorder, 8.45 feet at noon
December 13 (discharge, 985 second-feet); minimum stage, from recorder,
1.82 feet at 6. p m. July 31 (discharge, 25 second-feet).

1918-1922: Maximum stage, from recorder, 5.91 feet at noon January
4, 1918 (discharge, 1,080 second-feet); minimum stage, from recorder, 1.70
feet at 8.30 p. m. July 27, 1920 (discharge, 19 second-feet).

Ice.—None.



14 SURFACE WATER SUPPLY, 1922, PART XII—A,

DiversioNn.—None.

ReguraTioNn.—Flow is very uniform because of natural regulation in Lake
Crescent. Channel at mouth of lake cleared of driftwood and deepened
July 25 to August 7, 1922.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined from
recorder graph by inspection. Records excellent.

CoopreEraTION.—Station maintained in cooperation with the Straits Power Co.

Discharge measurements of Lyre River at Piedmont, Wash., during the period
Oct. 1, 1921, to Oct. 16, 1922.

Date. Made by— h(e}iz ?;. ch]zge.

Feet Sec.-ft.
4.90 369

Nov. 14
Aug. 8 3.77 207
Sept. 13 2.37 65.2

Dazl'y discharge, in second-feet, of Lyre River at Piedmont, Wash., for the period
Oct. 1, 1921, to Oct. 16, 1922.

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

) U 119 511 610 463 248 199 170 158 261 217 56 90 93
P A 119 511 627 463 242 199 170 164 282 211 86 85 89
: SR 118 495 610 433 235 211 170 181 289 205 88 82 84
[ S u7 479 610 418 229 223 164 199 310 205 84 99 82
| S 116 463 593 418 223 223 164 205 317 199 112 93 78
111 463 576 403 235 217 164 211 317 193 153 91 73
111 576 388 254 211 170 a7 317 193 187 87 70
110 433 559 373 248 205 175 217 317 | ‘187 211 83 66
109 418 543 373 248 199 175 217 310 181 77 64

164 331 909 303 229 193 187 211 275 142 153
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Monthly discharge of Lyre River at Piedmoni, Wash., for the pertod Oct. 1, 1921, to
Oct. 16, 1922.

[Drainage area, 49.5 square miles.]

Discharge in second-feet. Run-off,
Month. Per
Maximum.| Minimum.| Mean. sglljxlare Inches, Acre-feet.
6.
511 102 201 4.06 4.68 12, 400
593 289 408 8.24 9.19 24, 300
974 479 675 13.6 15.68 41, 500
463 248 328 6.63 7.64 20, 200
289 199 238 4,81 5. 01 13, 200
223 175 198 4.00 4.61 12, 200
187 153 169 3.41 3.80 10,100
289 158 230 4,656 5.36 14, 100
317 217 272 5.49 6.12 16, 200
... 217 33 137 2.77 3.19 8, 420
August__ - 211 56 139 2.81 3.24 8, 850
September_ ... ... 110 51 83.1 1.68 1.87 4,940
The Year-. e caececaannn 974 33 257 5.19 70.39 186, 000
October 1-16. - .o oeeeeceeeeeeee 93 48 67.3 1.36 0.81 2,140

ELWHA RIVER BASIN,
ELWHA RIVER AT MCDONALD BRIDGE, NEAR PORT ANGELES, WASH.

Locarion.—In NE. ¥4 NW. 14 sec. 33, T. 30 N,, R. 7 W., at McDonald Bridge,
614 miles above mouth and 8 miles southwest of Port Angeles, Clallam
County.

DRAINAGE AREA.—262 square miles (measured on Pl I, U. 8. Geol. Survey
Professional Paper 7).

REcoRDs AvAILABLE.—OQOctober 8, 1897, to December 31, 1901; October 1, 1918,
to September 30, 1922.

Gage.—Since October 17, 1918, Stevens water-stage recorder on left bank;
inspected by A. C. Wingo and A. J. Hooper. Gage datum 206.29 feet
above mean sea level. A wire gage on bridge at same site but different
datum, used 1897 to 1901.

DISCHARGE MEASUREMENTs.— Made from bridge.

CHANNEL AND CoNTROL.—Bed composed of gravel; shifting. Banks high.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stagerecorder, 9.4 feet at 11.30 a. m. December 12 (discharge, 16,200 second-
feet); minimum stage from water-stage recorder, —0.17 foot at 6 a. m.
March 31 (discharge, 454 second-feet).

1897-1901; 1918-1922: Maximum stage recorded, 10.6 feet November
27, 1901 (discharge, 23,800 second-feet); minimum discharge, 170 second-
feet October 18, 1897.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RrguLaTiON.—None.

Accuracy.—Stage-discharge relation changed October 28 and gradually over
the periods December 10-12, December 30 to April 27, and May 3 to July
13. Rating curve developed in 1922, well defined below 5,000 second-feet
used as standard form of curve, to which changes in control, indicated
by frequent discharge measurements, have been assumed to yield curves
parallel. Shifting-control method used over periods of gradual change.



16 SURFACE WATER SUPPLY, 1922, PART XII—A.

Operation of water-stage recorder satisfactory except as noted in footnote to
table of daily discharge. Daily discharge ascertained by applying to rating
table mean gage height obtained by inspecting gage-height graph, or for
days of considerable fluctuation, by averaging results obtained by applying
gage heights for shorter intervals. Records good.

CoopruraTION.—Gage-height record and some discharge measurements furnished
by Northwestern Power & Manufacturing Co.

Discharge measuremenis of Elwha River at McDonald Bridge, near Port Angeles,
Wash., during the year ending Sept. 30, 1922.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || D8t Made by height. | charge.
Feet. | Sec.t. Feet. | Sec.Ht.
Nov. 16 | G. L. Parker 138 1,880 (| June 3 i 3.55 4, 540
Dec. 30 | A, C. Wingo 1.16 | 1,270 || July 13 174 | 1,440
J 26 .65 1,000 || Aug. 7 .90 767
—-.15 462 29 .69 598
..... .48 857 || Sept. 13 .52 558

Daily discharge, in second-feel, of Elwha River at McDonald Bridge, near Port
Angeles, Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.| Aug. | Sept.
708 499 { 1,120 | 3,920 | 2,100 984 714
708 504 | 1,160 | 4,430 ! 2,100 945 625
708 600 | 1,390 | 4,600 | 2,280 | 892 585
696 610 | 2,100 | 4,770 | 2,220 857 769
560 580 | 1,760 | 4,430 | 1,980 822 620
560 615 | 1,450 | 3,840 | 1,880 782 560
550 796 | 1,300 | 3,360 | 1,760 756 657
550 | 815 1,120 | 2, 1,710 555
550 732 | 1,020 | 2,920 | 1,600 760 530
555 702 2,920 | 1,550 565
580 696 968 | 2,920 | 1,500 822 570
580 857 952 | 2,990 | 1,450 808 565
585 635 | 1,120 | 3,140 | 1,400 738 550
590 620 | 1,710 | 3, 1,400 679 530

600 605 | 2,340 | 2,920 | 1,300 674 526
605 585 | 3,670 | 2,920 | 1,260 674 508

570 575 | 3,670 | 2,410 | 1,260 690 486
530 585 | 3,060 | 2,410 | 1,260 702 486
504 640 | 2,550 | 2,550 | 1,160 708 486
555 744 | 2,480 | 2,410 | 1,120 640 486
540 776 12,160 | 2, 1,040 605 646
517 756 | 1,930 | 2,160 | 1,030 600 530
499 732 | 1,880 | 2,160 992 630 494
404 744 | 1,760 | 2,340 968 640 609
490 815 | 1,660 | 2,550 952 646 843
478 857 | 1,550 | 2,620 957 662 864
474 850 | 1,820 | 2,550 962 708
466 850 | 2,480 | 2,280 966 646 625
462 968 | 3,140 | 2,100 971 640 652
458 | eean-- 3,590 976 635 {aeeeme

Nore.—Recorder not operating Dec. 22-25, July 27-30, and Aug. 8-10. Discharge determined by com
parison with records of near-by streams Aug. 8-10: otherwise by interpolation. Braced figure shows
mean discharge for period indicated.
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Monthly discharge of Elwha River at McDonald Bridge near Port Angeles, Wash.,
for the year ending Sept. 30, 1922.

[Drainage area, 262 square miles.] *

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. s%lialzre Inches. | Acre-feet.
e.
10, 500 802 2,710 10.3 11.87 167, 000
, 680 1,040 2, 600 9.92 11.07 155, 000
13, 300 1,210 3, 550 13.5 15. 56 218, 000
1,340 744 919 3.51 4.05 56, 500
1,080 702 765 2,92 3.04 42, 500
708 458 559 2.13 2.46 400
968 499 691 2,64 2.94 41, 100
4,180 952 2,000 7.63 8.80 123, 000
4,770 2,100 2,990 11.4 12.72 178, 000
2,280 952 1, 400 5. 34 6.16 100
984 600 726 2.77 3.19 600
864 486 594 2.27 2.53 35,300
The year. ... 13, 300 458 1,630 6.22 84.39 1, 180, 000

PUGET SOUND BASINS.

SKOKOMISH RIVER BASIN.
NORTH FORK OF SKOKOMISH RIVER NEAR HOODSPORT, WASH.

Locarion.—In SW. ¥ sec. 5, T. 22 N., R. 4 W., at footbridge on Forest Service
trail to South Fork of Skokomish River, 4 miles below Lake Cushman and
4 miles northwest of Hoodsport, Mason County.

DRAINAGE AREA.—91 square miles (measured on Pl. I, U. S. Geol. Survey Prof.
Paper 7, and township plats).

RECORDS AvarLABLE.—August 17, 1910, to September 22, 1911; February 1, 1913,
to September 30, 1922,

Gage.—Stevens water-stage recorder on left bank just below trail bridge; in-
spected by Phillip Abbey and O. A. Abelson. Fragmentary records 1910-11
obtained from vertical staff 25 feet below bridge.

DiscrEARGE MEASUREMENTS.—Made from cable about a mile above gage or by
wading. .

CBANNEL AND coNTROL—Channel curved above gage; straight below gage for
200 feet. Banks high; not subject to overflow. Control composed of rock
and gravel; slightly shifting at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from slightly
damaged record of water stage, 16.7 feet at 5 p. m. December 12 (discharge,
12,100 second-feet); minimum stage, from recorder, 0.87 foot at 1 p. m.
September 21 (discharge, 125 second-feet).

1913-1922: Maximum stage estimated at 23.5 feet January 6, 1914,
during part of day when recorder was not operating (discharge estimated
at 14,000 second-feet); minimum stage recorded, 0.77 foot September 28,
1918 (discharge, 89 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RecuLaTioN.—Flow regulated by natural storage at Lake Cushman.
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Accuracy.—Stage-discharge relation changed May 16, August 9, and September
27. Rating curve used prior to May 16 well defined below 5,000 second-feet;
curves used May 16 to September 27 fairly well defined and last curve poorly
defined. Operation of water-stage recorder satisfactory, except as noted in

footnote to table of daily discharge.

CooreraTioN.—Maintained in cooperation with the city of Tacoma.

Daily discharge ascertained by applying
to rating table mean daily gage height determined from recorder graph by
inspection or for days when variation in stage was considerable by averaging
results obtained by applying mean gage heights for shorter intervals. Records
excellent except for. extreme high water until May 15; good thereafter.

Discharge measurements of North Fork of Skokomish River near Hoodsport, Wash.,
during the year ending Sept. 30, 1922.

Date. Made by— hgiz%&.

Dis-
charge.

Date.

Made by—

Gage
height.

Apr. 20
20

Aug. 6
11 |.

Sept. 11
16

Daily discharge, tn second-feet, of North Fork of Skokomish River near Hoodsport,
Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
510 262 260 456 660 | 1,620 696 232 178
496 260 265 496 708 | 1,720 679 223 176
469 256 306 524 760 | 1,820 696 217 168
456 254 328 553 | 1,150 | 1,870 696 207 176
456 249 304 524 | 1,030 | 1,620 646 203 199
429 285 287 496 866 | 1,370 583 201 189
403 482 278 538 760 | 1, 2 553 197 179
403 510 267 598 676 | 1,080 524 188 191
469 442 274 568 598 | 1,040 481 191 176
510 403 283 524 553 | 1,080 453 232 161
469 365 276 482 510 | 1,040 439 343 158
429 328 278 442 482 | 1,040 426 353 155
403 311 287 429 538 | 1,120 399 313 148
390 299 299 416 787 | 1,160 399 266 143
378 299 302 390 | 1,140 | 1,040 373 239 139
365 498 292 365 | 1,720 964 356 219 140
352 848 274 352 | 1,920 946 335 203 135
328 830 328 340 | 1,720 890 330 195 135
328 660 352 328 | 1,420 872 328 192 133
316 538 352 340 | 1,120 908 316 199 128

482 403 | 1,120 872 304 189 129
538 496 | 1,120 782 287 184 149
469 524 946 730 278 176 157
416 510 908 730 264 170 152
378 524 854 800 257 170 148
340 613 765 872 263 170 304
352 644 696 872 249 170 492
403 628 782 854 249 170 858
416 598 | 1,040 800 244 166 570
403 613 | 1,280 730 240 162 420
429 [ ,620 |- 238 175 [ceeees

. NoTE.—Gage-height record faulty Oct. 21-23, 26-29, and Dec, 11~13; discharge determined after complet-
ing-gage-height graph from recorded range of stage, pencil marks on torn paper, evidence of peak in well,
and comparison with records of near-by streams.
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Monthly discharge of North Fork of Skokomish River mear Hoodsport, Wash. jor
the year ending Sept. 30, 1922.

[Drainage area, 91 square miles.]

Discharge in second-feet. " Run-off.
Month. Per
Maximum.| Minimum.| Mean. sglﬂare Inches. | Acre-feet.
e.
8,150 260 1,850 20.3 23.40 114, 000
5,970 538 1, 560 17.1 19.08 , 800
9,450 496 1,810 19.9 22.94 111, 000
510 278 3 4,18 4,82 , 400
848 249 397 4.36 4. 54 22,000
538 260 339 3.73 4.30 20, 800
328 490 5.38 6.00 29, 200
1,920 482 973 10.7 12.34 59, 800
1,870 730 1,080 1.9 13.28 64, 300
696 238 405 4.45 5.13 24, 900
353 162 210 2.31 2.66 12, 900
858 128 220 2.42 2.70 13, 100
The year . eececoacmamaanan 9, 450 128 813 8.93 121,19 588, 000

NISQUALLY RIVER BASIN.

NISQUALLY RIVER NEAR LA GRANDE, WASH.

Location.—In sec. 9, T. 15 N., R. 4 E., 1,200 feet below diversion dam of city
of Tacoma municipal power plant and 214 miles southeast of La Grande,
Pierce County.

DRAINAGE AREA.—287 square miles (measured on topographic map of Moung
Rainier National Park, map of Rainier National Forest, edition of 1918,
and Pl IV, U. 8. Geol. Survey Water-Supply Paper 313).

REecorps avarnaBLE.—October 1, 1919, to September 30, 1922; September 5,
1906, to October 31, 1911, fragmentary records showing total flow.

GaGe.—Stevens long-distance recorder on left bank 1,200 feet below dam; in-
spected by head-gate attendants. Previous gages as follows: From
September 5, 1906, to September 8, 1910, vertical staff in two sections on
right bank near site of present gage; January 1, 1910, to December 31, 1911,
vertical staff ‘on right wall of canyon at power-house site.

DiscEARGE MEASUREMENTS.—Made from cable 250 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of bedrock and boulders. Banks high.
A considerable amount of glacial silt is deposited during summer, causing
control to change temporarily.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 15.6 feet from 3.30 to 6 a. m. on December 12 (discharge, 19,200
second-feet). Possibly no flow at gage for parts of several days in January,
February, March, and September when entire flow was diverted into power
conduit.

1920-1922: Maximum stage recorded, that of December 12, 1921,
Possibly no flow at gage for parts of days when entire flow is diverted into
power conduit.

Ice.—Stage-discharge relation not affected by ice.

DiversioN.—City of Tacoma diverts water 1,200 feet above gage for power
purposes. Total monthly discharge is computed from determinations of
combined flow of river and power conduit.
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Accuracy.—Stage-discharge relation permanent; affected by silt washed from
settling basin and behind dam as noted in footnote to table of daily dis-
charge. Rating curve for normal control conditions well defined. Operation
of water-stage recorder satisfactory. Daily discharge ascertained by use of
discharge integrator except for extreme high water when discharge was de-
termined by applying mean daily gage height to rating table or, for days of

. considerable variation in gage height, by averaging results obtained by
applying mean gage height for shorter intervals. Records good except for
extreme low water when amount of backwater effect is doubtful.

CooPERATION.—Maintained in cooperation with city of Tacoma.

Discharge measurements of Nisqually River near La Grande, Wash., during the
year ending Sept. 30, 1922.

Date. Made by— h%f'gglft. cﬁiﬁ,;&

Feet. Sec.-ft.
............... 4,35 796
............................ 2.41 199

Apr. 5| John McCombs
Aug. 19 | R. B. Kilgore. - -

Daily discharge, in second-feet, of Nisqually River near La Grande, Wash., for the
year ending Sept. 30, 1922.

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

634 | 10,400 482 | 749 | 2,820 512 339

5, 690 568 | 1,020 | 2,920 810 454 374

3,260 1,260 | 1,370 | 2,870 354 425

2,440 1,460 | 2,660 | 2,860 | 1,040 292 276

1,980 2 1,020 | 2,640 | 2,420 270 113

150 80 10

1, 860 756 | 2,130 | 2,020 726 365 60

1, 590 822 1 1,860 | 1,720 644 259 156

1, 400 1,160 | 1,420 | 1,480 513 230 74
1, 310 927 | 1,160 | 1,420 554 288

2,080 736 934 | 1,180 429 204 168

8,420 610 804 | 1,240 281 414 252

16, 200 481 818 | 1,080 379 252 202

10,200 2 3 398 995 | 1,190 376 249 252

4, 368 | 1,480 | 1,240 350 115 246

%0 2,780 © 356 | 2,040 | 1,100 310 96 236

1, 960 436 | 2,760 | 1,060 417 86 172

1, 540 270 | 3,390 | 1,070 345 103 192

1,280 260 416 236 | 3,280 | 1,120 322 229 106
876 1, 620 236 | 2,540 961 292 320
632 7 328 | 1,960 99 256

2,050 480 724 496 | 1,790 954 268 120 15
4,040 430 720 758 | 1,600 830 276 81
2,600 341 504 794 1 1,380 678 326 134
2,150 352 346 554 | 1,340 708 218 297
2,600 364 10 270 650 | 1,260 936 254 383
3,820 268 45 251 | 73201,140| 9190 | 243 | 404

4,050 209 120 737 981 886 297 558 20
2,980 190 170 777 1 1,280 841 310 268
2,490 213 798 | 1,680 766 367 148
6, 580 90 373 761 | 2,130 688 467 187

516 foeeeee- 480 |oe oo 422 262 lecamacn

Nore.~—Braced figures show mean discharge for periods indicated. Stage-discharge relation affected by
deposition of silt. Flow estimated from gage-height record and curves parallel to normal-control rating
curve as determined from auxiliary gage readings at head of control and from notes of visiting engineers
and of power-plant attendants.
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Monthly discharge of Nisqually River and Tacoma power conduit near La Grande,
Wash., for the year ending Sept. 30, 1922.

[Drainage area, 287 square miles.}

Discharge in second-feet. Run-off (combined).

Month. Combined.

River | JFower
(mean) conduit Per Inches. |Acre-feet.
* | (mean). Maxi- Mini- Mean. square
mum. | mum o

720 2.54 2.93 44, 800
1,700 5. 92 6. 60 101, C00
3, 250 11.3 13.03 200, 600
598 2.08 2. 40 36,800
575 2.00 2.08 31,900
739 2. 57 2.96 45, 400
1,170 4.08 4.55 69, 600
2,150 7.49 8. 64 132, 000
1,740 6. 06 6.76 104, 000
780 2,72 3.14 48, 0600
August... 636 2.22 2. 56 39, 100
September_._...... 133 547 1.91 2.13 32, 500
The year..... 762 460 16, 700 1,220 4.25 57.78 885, 000

NoTE.—Combined results are comparable with results gx:eviously published for Nisqusally River below
Little Nisqually River, near La Grande, Wash.; also for Nisqually River near and at La Grande, Wash.

EAST CREEEK NEAR ELBE, WASH.

Locarion.—In NW. ¥ sec. 32, T. 15 N., R. 5 E., in Lewis County at Lutkens
ranch, 134 miles above mouth and 134 miles southwest of Elbe, Pierce
County.

DRAINAGE AREA.—Approximately 1134 square mniles (measured on Forest
Service map). .

RECORDS AVAILABLE.—August 12, 1918, to September 30, 1922, when station
was discontinued.

Gage.—Vertical staff on left bank about 6 feet above wooden artificial control;
read by Charles Lutkens.

DiscaArRGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL.—Bed composed of clay and gravel. Banks fairly
high; may overflow at extremely high stages. Artificial wooden control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.1 feet at
4.30 p. m. December 11 (discharge, 694 second-feet); minimum stage
recorded, 0.60 foot August 25 to September 3 and September 17-26 (dis-
charge, 3 second-feet). ]

1918-1922: Maximum stage recorded, 8.2 feet at 3 p. m. January 22, 1919
(discharge, 1,430 second-feet); minimum stage recorded, 0.35 foot and 0.36
foot September 15-29, 1918 (discharge, 1.6 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—None.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation changed during high water May 4 and 5;
rating curve used prior to change well defined below 550 second-feet; that
used subsequent to change fairly well defined. Gage read twice daily to
hundredths. Daily discharge ascertained by applying mean daily gage
height to rating table. Records excellent except for extremely low water.

CooPERATION.—Station maintained in cooperation with city of Tacoma.
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Discharge measurements
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Sept. 30, 1922.

of East Creek near Elbe, Wash., during the year ending

- Gage | Dis- . Gage | Dis-
Date. Made by height. | charge. Date. Made by height, | charge.
Feet. | Sec.ft Feet. | Sec.ft.
Dec. 1 4.03 406 Apr. 4| John McCombs. Jo21n 131
2 3.11 7 Aug. 16 | R. B. Kilgore. - .64 3.4
Mar. 1 1.10 19.8 16 |.-u.- do._... - .64 3.6
Apr. 4| 2.11| 130 |
I
Daily discharge, in second-feet, of East Creek near Elbe, Wash., for'the year ending
Sept. 30, 1922.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7.2 55 431 44 24 20 56 63 | 105 6.9 3.3 3.0
7.2 47 300 26 24 20 85 74 | 107 6.3 3.3 3.0
6.9 39 181 27 22 20 156 138 { 89 6.3 3.3 3.0
6.5 31 138 25 20 27 129 286 | 78 6.1 3.3 4.0
6.4 32 108 28 19 25 100 197 | 66 5.4 3.3 4.2
6.1 32 107 26 23 26 74 189 | 55 5.4 3.3 4.7
5.6 33 90 25 31 28 89 108 | 45 4.9 3.3 58
5.3 30 75 24 36 25 103 90 | 42 4.5 3.3 5.0
5.1 26 70 43 36 65 72| 45 4.5 3.3 4.7
5.1 24 102 37 32 27 75 63 | 40 4.5 5.0 4.0
11 . 5.4 22 624 33 31 25 60 54| 39 4.5 4.7 3.8
12 . 6.5 20 512 31 29 27 50 54| 36 4,5 5.0 3.4
13 7.4 20 30 24 30 54 67| 36 4.2 4.5 3.3
14 16. 26 258 29 22 29 54 114 | 35 4.2 4.5 3.3
15 il 24, 25 172 26 20 33 49 138 | 28 4.2 4.5 3.3
16 . 24 24 96 25 30 32 44 189 | 25 4.2 3.8 3.3
17 ol 34 23 82 25 38 32 42 181 25 4.2 3.4 3.2
18 s 33 24 62 25 62 102 38 156 | 23 4.0 3.3 3.0
19 o 24 26 50 25 65 181 39 181 | 22 3.8 3.6 3.0
20 22 46 43 25 48 105 46 70| 22 3.6 3.6 3.0
b S 18 181 36 24 36 129 49 103 | 20 3.6 3.6 3.0
22 s 12 353 44 20 35 96 69 85| 18 3.6 3.6 3.0
23 . 10 228 31 18 32 79 62 72| 18 3.6 3.6 3.0
24 .. 16 172 30 18 27 62 54 67 | 19 3.3 3.4 3.0
25 il 28 213 29 36 28 48 48 64 18 3.3 3.2 3.0
b 164 405 27 43 44 571 16 3.3 3.0 3.3
b (. 147 340 27 38 49 541 12 3.3 3.0 3.9
b S 272 228 29 43 63 67 | 10 3.3 3.0 4.2
. I 184 197 24 45 64 80 8.3 3.3 3.0 4.5
80 80 457 22 45 60 85 7.6 3.3 3.0 4.4
31 57 22 41 .. 96 |--ooaee 3.3 3.0 |coeene

Note.—Gage not read Nov. 2 and 3; discharge interpolated.

Monthly discharge of East Creek near Elbe, Wash., for the year ending Sept. 30, 1922

Discharge in second-feet.
Run-off in
Month.
acre-feet.
Maximum, { Minimum.| Mean

01017017 S 272 5.1 39.5 2, 430
NOVember - . o e e 457 20 113 6,720
December - - . oo oo eemmee 624 22 133 8, 180
D LVE:D oY 44 18 28.4 1,750
February - . e 65 19 30.9 1,720
Mareh . e 181 20 48.6 990
AP e 156 38 65.7 3,910
A e e e e e e 286 54 107 6, 580
B L T N 107 7.5 37.0 200
July. - .- —— 6.9 3.3 4.30 264
AUGUSE - 5.0 3.0 3.58 220
September._ .. .. iicceeaaoooes 58 3.0 3.64 217
The year-ococeeeocmoaens - 624 3.0 51.3 37,200
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I.I'ITLE NISQUALLY RIVER NEAR ALDER, WASH.

LocarioNn.—In NW. 1{ sec. 16, T. 15 N., R. 4 E., in Thurston County, 1,500 feet
above mouth, 3,000 feet from dlverswn dam of city of Tacoma’s power
plant, and 14 miles southwest of Alder, Pierce County.

DRAINAGE AREA.—28.5 square miles (measured on Forest Service map).

. RECORDS aAvAlLABLE.—August 1, 1920, to September 30, 1922,

Gaae.—Stevens water-stage recorder on left bank; installed April 16, 1921;
inspected by employees of city of Tacoma. Previous gages as follows:
August 6 to September 20, 1920, gage heights obtained from reference
point in rock at site of present gage and same datum; September 30 to
December 30, 1920, staff gage at same site but at datum 17.0 feet lower than
that of present gage; January 1-27, 1921, staff gage at practically same site
and at datum 0.22 foot lower than that of present gage; January 28 to
April 19, 1921, staff gage at present site but at datum 0.12 foot lower than
present gage. All gage readings referred to present datum.

DiScHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages. Banks high; not subject
to overflow. Control is riffle in heavy boulders 100 feet below gage. At
extremely high stage, gage is on riffle.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 6.4 feet at midnight December 11 (discharge, 2,020 second-
feet); minimum stage recorded, 0.97 foot on August 9 and September 21
(discharge, 8.5 second-feet).

1920-1922: Maximum stage recorded that of December 11, 1921; mini-
mum discharge, 8.2 second-feet on September 16 and 17, 1921

Ice.—Stage-discharge relation affected by ice during severe winters.

DiversioN.—None.

ReauraTion.—None.

Accuracy.—Stage-discharge relation permanent; affected by ice January 18-21.
Rating curve well defined below 1,500 second-feet. Operation of water-
stage recorder satisfactory except as noted in footnote to table of daily
discharge. Discharge ascertained by applying to rating table mean daily
gage height obtained graphically from antomatic record. Records excellent
except for periods of missing gage-height record.

CooprErATION.—Station maintained in cooperation with city of Tacoma.

Discharge measurements of Little Nisqually River near Alder, Wash., during the
year ending Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by— heig%t. charge. || Date: Made by— height. | charge.
Feet Sec.-ft. Feet. | Sec.-ft.
Dec. 2|7 ohn MeCombs ........ 769 Apr. 5| John McCombs........ 2.42 | 260

Mar. 2| @0n e 1 38 41.9 | Aug. 19 | R. B. Kilgore.._._.____ 1.04 12.2
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Daily dzscharge, in second-feet, of Little Nisqually River near Alder, Wash., for the
year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) OO, 26 1,170 72 45 42 165 195 26 12 12
2 eeen 25 80 588 58 43 42 162 252 26 11 12
K S, 24 428 54 43 42 347 356 238 26 11 12
[ TN 20 68 296 54 42 42 349 672 215 25 10 16
[ TS 18 71 252 51 41 42 255 509 172 24 10 17
17 69 252 50 42 41 205 368 137 23 10 16
15 71 218 47 53 41 229 293 116 21 10 22
15 69 180 47 87 41 272 240 111 20 10 18
15 59 158 75 87 45 215 195 103 20 9 17
15 55 249 71 174 162 89 20 12 17
15 49 | 1,220 75 59 144 142 82 19 18 15
15 45 | 1,520 69 54 120 140 77 19 20 12
19 43 919 68 48 43 111 170 7 17 17 12
35 49 464 62 44 103 249 75 16 14 11
48 54 299 53 50 92 320 66 16 13 11
51 53 210 47 156 89 408 58 16 12 10
58 47 165 42 170 41 83 428 55 16 12 10
65 44 133 170 79 365 55 15 12 10
51 50 109 124 80 255 54 16 12 10
42 55 98 30 101 250 90 192 55 15 14 10
39 506 85 131 218 51 14 12 10
34 827 75 180 218 47 14 11 10
34 457 69 158 174 45 14 11 10
35 401 63 103 137 167 44 13 10 10
53 612 56 135 162 43 14 10 10
320 919 54 160 144 43 14 10 11
342 804 53 100 170 129 42 14 10 18
548 528 48 184 140 37 14 10 34
446 44 187 187 36 14 10 22
230 | 1,120 43 177 221 32 13 11 20
PO ) R PR 42 162 | ... 252 [o..... 12 ) 5 N P,

Nore.—Water-stage recorder not operating Oct. 29 to Nov. 3; gage-height record Mar. 3-301o0st in transit.
Flow Oct, 29 to Nov. 3, Mar. 10-16, 18-23, and 25-30 estimated by comparison with records of near-by
sg;%ams ﬂowdiMar 3-7 determmed by mterpolatmn, flow Mar. 8, 9, 17, and 24, obtained from observer’s
staff-gage reading

Monthly discharge of Little Nisqually River near Alder, Wash., for the year end
wng Sepi. 30, 1922,

[Drainage area, 28.5 square miles.]

Discharge in second-feet. Run-off.
Month.
Per
Maximum. | Minimum.{ Mean. sq1i11are Inches. Acre-feet.

mile.
October. . 548 15 86.6 3.04 5,320
November 1,120 43 260 9,12 10.18 15, 500
December. 1,520 42 308 10.8 12.45 18, 900
107 56. 7 1.99 2. 3,490
170 41 715 2,51 2.61 3,970
99.5 3.49 4.02 6, 120
349 79 166 5. 82 6. 49 9, 880
672 129 255 8.95 10.32 15, 700
260 32 92.2 3.24 3.62 5,490
26 12 17.6 .618 71 1,080
9 11.8 .414 .48 726
34 10 14.2 498 56 845
....... 1, 520 9 120 4.21 57.23 87, 600

A
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TACOMA POWER CONDUIT NEAR LA GRANDE, WASH,

LocatioN.—In see. 9, T. 15 N., R. 4 E,, in Thurston County, 750 feet below
headgate at diversion dam of city of Tacoma’s municipal power plant and
214 miles southeast of La Grande, Pierce County.

Recorps avarLasLe.—October 1, 1919, to September 30, 1922.

GaGe.—Stevens long-distance recorder on right side of conduit, 750 feet below
head gate; inspected by head gate attendants.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CHANNEL AND CONTROL.—Open concrete-lined canal for 50 feet below gage
merging into conecrete-lined tunnel 1.9 miles in length.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 9.55 feet at 1.30 p. m. December 15, and 5 p. m. December
20 (discharge, 820 second-feet). No flow when operating gates are closed
or when waste gates are opened wide for cleaning settling basin.

1920-1922: Maximum stage recorded from water-stage recorder 10.0 feet

February 16, 1920, and January 3, 1921 (discharge, 878 second-feet). No
flow when operating gates are closed and when waste gates are opened wide.

Ice.—Stage-discharge relation not affected by ice.

ReguLaTioN.—Flow regulated at head gate to meet requirements of power plant.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except as noted in footnote
to table of daily discharge. Daily discharge ascertained by use of discharge
integrator. Records excellent.

CoorERATION.—Maintained in cooperation with city of Tacoma.

Canal diverts water from left bank of Nisqually River in SW. 14 sec. 9, T. 15
N., R. 4 E. Willamette meridian. Water used for municipal power.

Discharge measurements of Tacoma power conduit near La Grande, Wash., during
the year ending Sept. 30, 1922.

Date. Made by-— h%ig t, Gh?lrite

Feet. Sec.ft.
..... 6. 90 500
. . 7.10 511

Mar. 2 | John McCombs...
Aug. 19 | R. B. Kilgore
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Daily discharge, in second-feet, of Tacoma power conduit near La Grande, Wash.,
for the year ending Sept. 30, 1922.

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

430 502 530 502 475 442 530 571 370 334 336 376
330 498 536 548 509 442 446 506 356 240 334 358
411 528 562 602 496 525 509 496 352 286 356 265
430 513 493 598 510 543 516 497 260 237 352 281
430 453 576 600 470 484 501 498 387 344 340 400

418 358 530 598 490 458 480 450 384 352 244 416
414 468 544 598 568 470 560 376 388 380 358 392
444 496 546 487 579 498 536 527 378 354 362 412
421 518 534 582 600 503 480 489 402 258 352 380
394 516 524 581 594 503 562 500 457 352 382 268

454 514 444 588 568 494 560 472 354 365 362 376
142; 512 512 595 502 491 534 308 434 352 380 385

448 525 570 600 461 522 560 | 350 464 368 353 430
434 545 594 535 488 555 529 376 371 358 364 428

1T 254 552 614 ggg 578 564 400 350 358 251 360 444

464 576 611 490 415 510 404 364 364 384 558
459 484 645 578 558 5562 464 412 374 370 256 564
b2 U 492 513 624 5156 586 546 464 434 455 373 370 510
502 542 612 5562 486 506 390 368 367 415
389 571 604 548 418 495 379 248 370

524 |eomens 414 | 325 556 |- oceeen

NoTE.—W ater-stage recorder not operating satisfactorily Nov. 10, 11, 21, 22, Jan, 19, 20, Aug. 1-11, and
26-27; discharge Nov. 10, 11, 21, and 22 determined by interpolation, For other periods of missing gage
height record graph was used as constructed from record of gate openings.

Monthly discharge of Tacoma power conduit near La Grande, Wash., for the year
. ending Sept. 30, 1922.

Discharge in second-feet. .
Run-off in
Month. ) ) acre-feet.
Maximum. | Minimum.| Mean.
October. ... 502 254 432 26, 600
November . __.woveoeeun_. 576 358 507 30, 200
December. .- - 645 444 562 34, 600
604 440 553 34,000
600 420 522 29, 000
555 415 512 31, 500
560 400 502 29, 900
571 319 443 27,200
243 373 22, 200
380 237 331 20, 400
Augus e e cmmm———————— a— 582 244 369 22,700
Beptember - .. 564 265 414 24, 600
The VOB e oo 645 237 460 333, 0600

PUYALLUP RIVER BASIN.
PUYALLUP RIVER NEAR ELECTRON, WASH.

Locarion.—In NE. 14 NW. 14 sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake
of Puget Sound Power & Light Co.’s flume, a quarter of a mile below
Mowich River and 10 miles southeast of Electron, Pierce County.
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DRAINAGE ARBA.—91 square miles (measured on Pl. IV, Water-Supply Paper
313).

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1922,

Gaan.~—Friez water-stage recorder on left bank at gaging bridge 1,000 feet
above intake; inspected by William Chambers. Datum lowered 1.00 foot on
March 9, 1918.

DisCHARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNEL AND CoNTROL.—Channel straight for 150 feet above and below gage.
Banks high and wooded. One channel at all stages. Bed composed of
boulders and glacial débris; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 6.65 feet at 3 p. m. December 12 (discharge, 4,560 second-
feet); minimum stage, from recorder, 0.38 foot at 7 p. m. on March 17
(discharge, 118 second-feet).

1909-1922: Maximum discharge estimated from partial gage height
record December 18, 1917 (discharge, 4,800 second-feet); minimum dis-
charge estimated at 112 second-feet on December 24, 1914, when stage-
discharge relation was affected by ice.

Jor.—Stage-discharge relation slightly affected by ice except during mild winters.

Drversions.—None above station.

ReguLaTION.~—None.

Accuracy.—Stage-discharge relation changed frequently during year; aﬁ‘ected
by ice January 19, 20, 30, 31, and February 1-4. Rating curve developed
in 1922 and well defined below 2,000 second-feet has been used as standard
form of curve for the year and changes in control indicated by frequent
discharge measurements have been assumed to yield curves parallel to this.
See footnote to table of daily discharge. Operation of water-stage recorder
satisfactory except as noted in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height
obtained by inspecting recorder graph or, for days of considerable variation
in stage, by averaging results obtained by applying mean gage heights for
shorter intervals. Records good.

CoorErATION.—Puget Sound Power & Light Co. furnished gage-height record
and made discharge measurements.

Discharge measurements of Puyallup River near Eleciron, Wash., during the year
ending Sept. 30, 1922.

G Dis- - Gage | Dis-
Date. Made by— height. | charge. || D8t Made by height. | charge.
Feet. | Sec.-ft. Feet, | Sec.-ft.
‘Oct. 3 | William Chambers.....{ 173 307 || May 14 | William Chambers__...; 161 471
24 do. 1.44 195 17 d 2.92 1,330
Nov. 6 1.77 302 2.84 1,210
16 1.49 210 2.22 793
Dec. 8 1.99 536 2.29 778
Jan. 24 .64 172 1.62 389
Feb. 14 | .50 132 1.68 420
20 1. 56 410
b .57 149 1.34 319
Mar. 2| William Chambers_.... .44 133 1.92 508
25 |. do. .67 158 180 481
Apr. 4| .. L6 (s TSR 117 302 1.54 407
24 |- s [ S 1.02 267

31986—261—wsP 552——3
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Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.-|"Sept.
300 312 | 2,560 330 128 183 345 | 1,310 855 754 630
291 270 | 1,410 256 150 130 195 394 | 1,470 890 664 560
327 250 890 236 133 370 504 | 1,550 | 1,030 585 526
342 242 718 231 130 318 790 | 1,470 | 1,030 550 518
356 312 664 226 151 128 270 748 | 1,270 855 550 352
330 306 600 220 153 126 253 575 | 1,070 790 513 352
315 279 556 210 157 130 362 483 724 508 451
327 239 536 220 161 130 384 415 855 658 550 324
333 220 555 285 157 131 312 362 855 658 620 404

210 | 1,260 248 151 131 282 327 855 682 664 545
345 248 | 2,980 228 148 123 250 303 855 664 615 590
321 234 | 4,020 220 146 124 228 303 820 688 495 590
384 234 | 2,460 212 142 124 215 362 925 676 380 555
465 239 | 1,350 205 138 123 205 491 652 342 522
356 236 890 200 149 124 200 688 855 585 404 495
276 212 694 197 253 123 192 | 1,030 790 600 373 435
321 195 590 195 202 120 190 | 1,350 790 662 500 394
291 192 522 174 188 148 190 | 1,230 820 682 630 431
370 210 439 176 172 205 190 925 890 625 570 447
423 245 404 175 155 165 220 712 995 560 412 408
309 8560 384 205 282 652 890 536 404 321
259 | 1,160 356 195 327 575 760 459 401 34
207 610 327 172 294 526 664 415 518 330
202 504 309 159 276 555 718 439 670 359
212 536 297 151 282 536 820 447 736 394
321 635 294 151 297 479 890 443 790 615
204 960 282 148 291 | 459 925 500 855 398
637 664 265 161 306 522 960 531 706 312
518 676 253 157 294 706 820 565 670 245
439 | 2,870 239 172 300 925 790 620 664 |- 300
362 [oee-.- 231 178 |eceoon 1,110 ... 724 694 | oo

NoTE.—Rating curves parallel to and varying from nothing to 0.65 foot higher in datum than standard
curve were used for the period Oct. 1 to July 2. “Shifting-control method used July 3 to Sept. 30. Braced
figures show mean discharge for period indicated. See accuracy paragraph for days on which stage-dis-

charge relation was affected by ice.

Monthly discharge of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1922.

[Drainage area, 91 square miles.]

Discharge in second-feet. Run-off.
Month, Per
Maximum. | Minimum.| Mean. sqqizre Inches. Acre-feet.
mile.
637 202 341 3.75 4,32 21, 000
2,870 192 478 5.25 5.86 28,400
4, 020 231 882 9. 69 1117 54, 200
330 140 203 2.23 2.57 12, 500
253 126 154 + 169 1,76 8, 550
206 120 146 1. 60 1.84 8,980
384 183 265 2.91 3.256 15, 800
1, 350 303 625 6. 87 7.92 38, 400
1, 550 664 953 10.5 11.71 56, 700
1,030 415 663 7.18 8.28 40, 200
855 342 574 6.31 7.28 35, 300
630 245 438 4.81 5.37 26, 100
4,020 120 478 5.25 71.33 346, 000
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PUYALLUP RIVER AT ALDERTON, WASH.

LocaTioN.—On line between sec. 25, T. 20 N., R. 4 E., and sec. 30, T. 20 N,,
R. 5 E., at highway bridge 1 mile north of Alderton, Pierce County, and 1%
miles a.bove Stuck River.

DRAINAGE AREA.—410 square miles (measured on Pl. IV, Water-Supply Paper
313).

ReCORDS AvarLaBLE.—November 20, 1914, to September 30, 1922.

Gage.—Chain gage on highway bridge; installed December 15, 1920; read by
Mrs. H. D. Foster. Vertical staff in two sections on downstream side of
bridge pier on right bank used to January 15, 1920. Several temporary
staff gages just below bridge used January 16 to December 14, 1920. Datum
of gage lowered 1 foot August 5, 1918.

DiscHARGE MEASUREMENTS.—Made from bridge at gage.

CHANNEL AND CONTROL.—Bed composed of silt and gravel; shifting. Right
bank is overflowed at gage height about 9 feet; left bank high and not
subject to overflow.

ExTREMES OF pIscHARGE.—Maximum stage recorded during year, 11.5 feet at
11 a. m. December 12 (discharge, 21,200 second-feet); minimum stage
recorded, 0.73 foot September 30 (discharge, 495 second-feet).

1915-1922: Maximum stage recorded that of December 12, 1921; minimum
discharge, 342 second-feet, October 10, 1919.

Icu.—Stage-discharge relation slightly affected by ice for a few days during
severe winters,

Diversion.—None.

Reauration.—The operation of the Puget Sound Power & Light Co.’s plant at
Electron does not materially affect the natural flow as the pondage utilized
is small.

Accuracy.—Stage-discharge relation changed December 1 and gradually April
1 to May 18, and June 2 to July 6. Rating curves fairly well defined. Gage
read to hundredths once daily. Slight diurnal fluctuation. Daily dis-
charge ascertained by applying daily gage height to rating table. Shifting-
control method used April 1 to May 18 and June 2 to July 6. Records good.

CoopreERrRATION.—QGage-height record furnished by Inter-County River Improve-
ment Commission of King and Pierce eounties. -

Discharge measuremenis of Puyallup River at Alderion, Wash., during the year
- ending Sept. 30, 1922.

G Dis- - Gage | Dis-
Date. Made by— hoight. | charge. | D8te: Made by- hoight. | charge.
Feet. | Sec-ft. Sec.ft.
Oct. 1 | John McCombs..._... 0.98 658 || Feb. 1 638
Nov. 18 [....- Yo (1 P . 86 571 {| Mar. 31 1,130
Dec. 1| D.J.F. Calkins...._. 8. 34 9,030 || June 1 3,000
2 | Calkingand Baldwin..| 5.29 7,370 || Aug 11 1,310
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- Datly discharge, in second-feet, of Puyallup River at Alderton, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
630 930 | 11,900 | 1,040 675 638 | 1,080 | 1,120 | 3,110 | 1,580 | 1,270 | 1,080
640 760 | 8,110 | 1,120 675 600 | 1,040 | 1,370 | 3,410 | 1,580 | 1,120 | 1,270
680 640 | 4, 948 675 600 | 1,370 | 1,470 | 3,570 | 1,800 | 1,120 | 1,040

640 | 3,410 | 05| 750 | 675 | 1,800 | 2,600 | 3,410 | 1,620 | 1,220 | 865
680 600 | 2,970 825 712 675 | 1,470 | 3,260 | 3,260 | 1,690 990 865
L S 680 | 2,690 905 675 638 | 1,120 | 2,420 | 2, 1,800 | 1,120 788
680 2,290 788 788 638 | 1,270 | 2,160 | 2,420 | 1,470 905 905
600 680 [ 2 040 825 | 1,170 675 | 2,160 ; 2,160 | 2,290 | 1,270 | 1,040 788
640 600 [ 1,920 1, 220 675 | 1,580 | 1,020 | 2,160 | 1,220 | 1,080 638
640 | 565 | 2,420 | 1,080 | 1,040 | 675 | 1,470 { 1,800 | 2,200 | 1,270 | 1,120 | 788
640 565 | 5,310 905 905 638 | 1,370 | 1,580 | 2,160 | 1,270 | 1,270 990
640 720 | 18,400 825 825 638 | 1,220 | 1,470 | 2,160 | 1,270 905 48
640 600 | 11,900 788 825 712 . 1,170 | 1,470 | 2,290 | 1,370 990 { 1,080
760 640 | 5, 750 750 675 | 1,120 | 1,690 | 2,160 | 1,370 788 | 1,080
885 680 | 6,670 750 712 712 | 1,120 | 2,160 | 2,040 ; 1,170 825 948
1,920 | 1,220 | 865 1,040
1,800 | 1,170 | 788 948
1,800 | 1,270 825 865
1,690 { 1,270 905 788
1,800 | 1,170 905 750
1,920 | 1,080 825 675
1580 | 990 | 675| 600
1,470 788 788 600
1,470 825 905 638
1,580 | 865(1,170 | 600
1,920] 865|1,20]| 750
1, 800 865 | 1,080 | 1,040

1,800 ] 948 | 1,12 8
1,600 | 1,170 | 1,120 712
1,580 | 1,120 | 1320 | 495
....... 1,270 | 1, R
Monthly discharge of Puyallup River at Alderton, Wash., for the year ending

Sept. 30, 1922.
[Drainage area, 410 square miles.]
Discharge in second-feet. Run-off.
Month.
Maximum. { Minimum.| Mean. Pegﬁeu‘are Inches. | Acre-feet.

1,600 530 737 1.80 2.08 45, 300
8,320 565 1,630 3.98 4,44 97, 000
18,400 825 3,710 9. 05 10,43 228, 000
, 120 638 824 2.01 2.32 50, 700
, 638 831 2.03 211 , 200
1,370 600 813 1.98 2.28 50, 000
2,160 905 1,210 2.95 3.29 72,000
ry 1,120 | 2,050 5. 00 5.76 126, 000
3,570 1470 | 2,180 5.32 5.94 130,000
1,920 788 1,260 3.07 3.54 77, 500
1, 270 675 1, 000 2.44 2.81 61, 500
1,270 495 847 2.07 2.31 50,400
18, 400 495 1,430 3.49 47.31 1, 030, 000

PUYALLUP RIVER AT PUYALLUP, WASH.

LocarioNn.—8ince November 16, 1919, in NE. ¥4 sec. 20, T. 20 N., R. 4 E.
seven-eighths of a mile below Puget Sound Electric Co.’s railway bridge,
1 mile northwest of Puyallup, Pierce County, three-fourths of a mile above
Clark Creek, and 314 miles below mouth of Stuck River.
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DRAINAGE AREA.—914 square miles (measured on pls. IV and XI, Water-Supply
Paper 313).

RECORDS AVAILABLE.—May 1, 1914, to September 30, 1922.

Gage.—Stevens continuous wa,ter-stage recorder on left bank since December
3, 1919. Previous gages as follows: May 1, 1914, to November 13, 1919,
Stevens continuous water-stage recorder on right bank about 114 miles
above present site and at different datum; July 24, 1918, to December 3,
1919, Stevens continuous water-stage recorder on left bank about 400
feet above present location and at datum approximately 10 feet lower than
present gage.

DiscHARGE MEASUREMENTs.—Made from cable 50 feet below gage.

CHANNEL AND coNTrROL.—Stream bed composed of light silt; shifting at all
stages. Control formed by section of stream bed extending some distance
downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 17.05 feet at 2 a. m. December 13 (discharge, 35,600 second-
feet) ; minimum stage recorded, 1.21 feet at 8 a. m. September 24 (discharge,
1,160 second-feet); may have been lower on same and other days while
intake was above water.

1914-1922: Maximum stage recorded, 34.15 feet at 4.45 p. m. December
18, 1917 (discharge, 40,500 second-feet); minimum dxscharge, 726 second-
feet at 8 p. m. November 18, 1917.

Ice.—Stage-discharge relation not affected by ice.

DiverstoNs.—Two hydroelectric plants, owned by the Puget Sound Power &
Light Co., divert water above station. Water for the Electron plant is
diverted from Puyallup River 10 miles above Electron into an equalizing
basin having a capacity of 185 acre-feet; water used at this plant is returned
directly into the river. Water for the Dieringer plant is diverted from White
River at Buckley into Lake Tapps (capacity, 51,000 acre-feet), and after
ugse is discharged into Stuck River.

RecuLATION.—See diversions.

Aceuracy.—Stage-discharge relation changed frequently. Well defined rating
curve developed during 1921 used as standard form of curve for this station
and changes in control indicated by frequent discharge measurements
have been assumed to yield curves parallel to this. Water below intake
for several long periods. In general and except as noted in footnote to
daily-discharge table, discharge below about 2,500 second-feet has been
determined by increasing by 10 per cent results obtained by applying one
early morning staff-gage reading to rating table after correcting for shift
in aecordance with results of discharge measurements; 10 per cent increase
based upon diurnal fluetuation due to regulation of White River for powesz,
as indicated on recorder graph for stages yielding slightly more than 2,500
second-feet. Operation of water-stage recorder satisfactory when stage
was above intake except as noted in footnote to table of daily discharge.
Daily discharge, November 22 to December 22, and May 3 to July 17,
ascertained by applying to rating table mean daily gage height obtained
by inspecting recorder graph and corrected as to time and amount of shift
in accordance with results of discharge measurements. Records good
December and May to July; otherwise fair.

CoorErATION.—Qage-height record furnished by Inter-County River Improve-
ment Commission of King and Pierce counties.
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Discharge measurements of Puyallup River at Puyallup, Wash., during the year
ending Sept. 30, 1922.

- Gage Dis- . Gage | Dis-

Date. Made by height. | charge. || D% Made by height. | charge.

Feet. | Sec.ft. Sec.oft.

Nov. 23 | John MeCombs......_. 4.78 | 4,830 || May 6 6,180

Dec. 1| R. B, Kilgore.._______. 13.00 | 23,400 || June 1 LT 7,790

12 | Calkins and Baldwin_.| 16.09 | 33,200 || Aug. 11 d 3 2, 400

Jan. 31 | John McCombs........ 3.08 2,270 || Sept. 30 |..... L& 1 R, 2.25 1,590
Mar. 30 | 0o —ooeooos T 2ee| 21

ending Sept. 30, 1922.

in second-feet, of Puyallup River at Puyallup, Wash., for the year

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,960 | 23,800 | 1,920 | 2,780 | 2,000 | 2,080 | 2,230 | 7,580 | 4,030 | 2,320 | 1,730
1,920 | 15,000 | 2,080 | 2,780 | 2,000 | 1,920 | 2,500 | 8,530 | 4,220 | 2,230 | 1,790
1,860 | 7,810 | 2,320 | 2,780 | 2,000 | 2,190 | 4,030 | 9,010 | 4,870 | 2,230 | 1,660
1,730 | 5,090 | 2,320 | 2,780 | 2,000 | 2,440 | 7,350 | 9,500 | 5,090 | 2,160 | 1,610
1,730 | 4,870 | 2,410 | 2,580 | 1,860 | 2,270 | 7,580 | 9,010 | 4,870 | 2,080 | 1,500
1,660 | 4,030 | 2,500 | 2,580 | 1,700 | 2,320 | 6,200 4,030 | 1,920 | 1,450
1,660 | 3,410 | 2,320 | 2,680 | 1,860 | 2,350 | 5,530 4,650 | 2,080 | 1,450
1,610 | 2,930 | 2,230 | 2,580 | 1,80 | 3,040 [ 5,310 4,030 | 1,920 { 1,410
1,610 { 2,820 [ 2,320 | 2,580 { 1,790 { 2,580 | 4,430 3,550 | 1,790 | 1,410
1,550 | 4,220 | 2,230 2,580 | 1,790 | 2,000 | 3,860 2,930 | 1,860 | 1,380
1,550 | 13,500 | 2,320 | 2,410 | 1,790 | 2,000 | 3,410 2,720 | 2,270 | 1,450
1,790 | 32,400 | 2,230 | 2,230 | 1,550 | 2,080 | 3,550 |16,230 | 2,720 | 1,790 | 1,450
1,660 | 27,800 | 2,410 | 2,230 | 1,550 | 2,080 | 4,030 2,720 { 1,660 | 1,450
1,660 | 14,200 | 2,410 | 2,230 | 1,610 | 2,080 | 4,430 2,720 [ 1,730 | 1,410
1,730 | 9,750 | 2,410 | 2,160 | 1,610 | 2,000 | 5,970 3,280 | 1,660 | 1,450
1,860 | 7,580 | 2,500 | 2,160 | 1,610 | 1,920 | 7,580 2,030 | 1,610 | 1,410
1,800 | 6,430 | 2,500 | 2,160 | 1,610 | 1,920 | 10,000 3,040 | 1,550 | 1,310
1,920 | 5,000 | 2,410 | 2,160 | 1,610 | 2,000 | 10,000 2,720 | 1,550 | 1,410
2,150 | 4,650 | 2,320 | 2,080 | 1,500 | 2,000 | 7,350 | 5,530 | 2,530 | 1,550 | 1,410
2,300 | 4,430 | 2,080 | 2, 1,500 | 2,000 | 4,870 | 5,530 | 2,530 | 1, 1,410
2,620 | 3,700 | 2,000 | 2,080 | 1,550 | 2,080 | 4,030 : 5,530 | 2,720 | 1,610 | 1,410
6,200 | 3,280 | 1,860 | 2,080 | 1,660 | 2,000 | 5,090 | 4,870 | 2,440 | 1,660 | 1,380
4,870 | 2,720 | 1,730 | 2,160 | 1,730 | 1,920 | 3,700 | 4,430 1,610 { 1,380
3,160 | 2,670 | 2,230 | 2,160 | 1,660 | 1,920 | 3,700 | 3,410 1,610 | 1,380
4,030 | 2,620 | 2,080 | 2,160 | 1,660 | 2,000 | 3,860 | 4,430 1,660 { 1,380
6,200 | 2,580 | 2,000 { 2,080 | 1,550 { 2,080 | 4,030 | 5,310 2, 250 1,610 | 1,380
8,200 | 2,530 | 2,160 | 2,080 | 1,660 | 2,080 | 3,550 | 5,310 1,550 | 1,380
6,890 | 2,350 | 2,000 | 2, 2,080 | 2,160 | 3,410 | 5,310 1,660 | 1,340
5,070 | 2,270 | 2,080 |._._.__ ,160 | 2,160 | 4,650 | 4,870 1,660 | 1,380
15,800 | 2,160 | 1,730 {..._._._ 1,890 | 2,160 | 3,860 | 4,430 1,730 | 1,360

2,040 | 2,000 |..__._. 1,920 |cae._.. 6, 890 1,660 ...

Note.—No gage-height record Nov.

17, 18, 20, Dec. 24-26, 30, 31, May 2, June 6-18, and July 23-31. Dis-

charge determined as follows: Nov. 17, 19, 20, Dec. 24-26, 30, and 31 by interpolation; June 6-18 from recorded
range of stage; and July 23-31 from results at Alderton increased by estimated inflow between the two
, Apr. 3-5, 7, 8, July 18-22 determined from partial

stations. Discharge Oct. 28, 29, Nov. 21, Dec. 23, 27—

g age-height graph.
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Monthly discharge of Puyaliup River at Puyallup, Wash., for the year ending
Sept. 30, 1922.

Discharge in second-fest.
Run-off in
Month. - ‘acre-feet.
Maximum. | Minimum.| Mean.

2,530 1, 550 1,730 106, 000
15,800 1,550 3,330 198, 000
32, 400 2,040 7,380 |- 454, 000
January - . 2, 500 1,730 2,200 135, 000
February. .. J I 2,780 2, 000 2,340 130, 000
2,160 1, 500 1,760 108, 000
, 040 1,920 2,130 127, 000
10, 000 2,230 5,060 311, 000
9, 500 3,410 6,120 , 000
5000 | ... 3,080 189, 000
2,320 1, 500 1,790 110, 000
1,790 1,280 1,440 85,700
32, 400 1,280 3,200 | 2,320,000

WHITE RIVEBR AT BUCKLEY, WASH.

LocatioN.—In SE. 14 sec. 34, T. 20 N., R. 6 E., at Northern Pacific Railway
bridge 1 mile northeast of Buckley, Pierce County.

DRAINAGE AREA.—424 square miles (measured on Pl. XI, Water-Supply Paper 313).

RECORDs AvAILABLE.—April 22, 1899, to August 31, 1903 (gage-height record
only January 1, 1902, to August 31, 1903); June 8 to December 31, 1911;
January 18, 1913, to September 30, 1922.

Gagr.—Stevens eight-day water-stage recorder on left bank 40 feet below railway
bridge at end of concrete wall protecting abutment of bridge; installed
January 9, 1917; inspected by O. E. Osgood. Record from this gage sup-
plemented during extremely low water April 25 to May 8, 1920, by measure=~
ments from a reference point on railway bridge to water surface, and after
May 9, 1920, by readings from chain gage installed at same reference point.
For description of previous gages see Water-Supply Paper 462. Staff gage
in South Channel, caused by flood on January 23, 1919; installed at railway
bridge April 2, 1919, moved 700 feet upstream June 11, 1919. Gage read
by O. E. Osgood.

DiscHARGE MEASUREMENTS.—Measurements of flow in both channels made by
wading or from railway bridge.

CHANNEL AND coNTROL.—Bed composed of small boulders and gravel; shifting;
gradient steep. One channel prior to flood of January 23, 1919; two chan-
nels thereafter. Right bank of main channel low and flat; left bank pro-
tected by concrete wing wall. Various types of protection to under crossing
of city of Tacoma’s municipal water supply have also been factors in eon=~
trol for this station. )

EXTREMES oF DISCHARGE.—Maximum combined daily discharge of river and
flume, 11,500 second-feet December 12; minimum combmed daily dis-
charge, 410 second-feet January 18.

1899-1901; 1911; 1913-1922: Maximum daily discharge, including flume,
18,100 second-feet December 18, 1917; minimum daily discharge, including
flume, 349 second-feet November 19, 1917. '

Ice.—Stage-discharge relation not affected by ice.

DiversioNs.— White River flume diverts water from river half a mile above
gage. Total monthly discharge is computed from determinations of com-
bined flow of river and flume.
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Accuracy.—Stage-discharge relation for main channel changed several: times
during year; radically with destruction by flood of city of Tacoma’s
pipe line protection November 30. Rating curve developed in 1921 and
poorly defined has been used as standard form of curve October 1 to Novem-
ber 30, and curve developed in 1921-22, fairly well defined below 5,000 second-~
feet, has been used as standard form for the period December 1 to September
13. Changes in control indicated by frequent discharge measurements have
been assumed to yield curves parallel to one or the other of these curves,
depending upon whether ghift occurred prior or subsequent to radical change
on November 30. See footnote to table of daily discharge. A fairly well-
defined curve has been used direct September 14-30. Stage-discharge rela-
tion for secondary channel changed October 1 to November 4 and on
December 12. Rating curves poorly defined. Flow from river through this
channel so slight as to be negligible except for the periods November 30 to
December 2 and December 11-13.

Daily discharge is combined flow of two channels. That for main channel
ascertained by applying to rating table mean daily gage height determined
graphically from automatic gage-height record or for days of considerable
variation in stage by applying mean gage heights for shorter intervals.
Daily discharge for secondary channel ascertained by applying daily gage
reading to rating table or for days for which gage-height record was doubtful
by comparison with flow of main channel. Records of combined flow fair.

CoopEraTION.—Puget Sound Power & Light Co. furnished gage-height record
and made discharge measurements.

Discharge measurements of White River at Buckley, Wash., during the year ending
Sept. 30, 1922.

- Gage Dis-
Date. Made by height. | charge.
Main channel. Feet. Sec.-ft.
Oct. 8| Osgood and Hill . cmecameas 21.74 12.6
21 Hll] and Wolslegel - 21.75 14.7
Nov. 4| D.J. F. Calkins.. - 21.78 10.3
26 | Hill and 08800d. - - -.----noooooooo s 25.82 | 1,480
Deec. 3 | Wolslegel, Hill, and Osgood.. - 24.49 | 3,030
[ L TN 58 705
30 | Hill and Osgood.... 20.35 70.9
Jan, 10 |o_._.Q0- o uooo . 20. 52 87.2
21 | Wolslegel and Osgoo 19.98 35.0
Feb. 10 { Hill and Wolslegel..... 19.89 22.8
Apr. 10 { Wolslegel and Osgood. .. 20. 36 53.7
25 | Rhodes and OSg00a _ oo ccmcceceen 20. 27 76.8
May 11 { Wolslegel, Rhodes, and Osgood. 21.85 653
23 | Wolslegel, Hill, and Osgood._. 22,441 1,000
June 10 | Wolslegel, Rhodas, and Osgoo 23.84 | 2,450
28 | Ross, Rhodes, and Osgood.... 22.76 | 1,540
July 13 | Rhodes and Osgood..._...._. 20. 64 111
21 | L o T 21.19 315
Aug. 14 | Osgood and Quenon...._._._. 20. 14 42.5
31 Wolslegel and Rhodes...... 20. 50 20.4
Sept. 9 | Wolslegel and Quenon 20. 80 11.6
25 | Osgood and Quenon 20.97 | < 14.9
X South channel
Nov. 4 | D.J.F, Calleing. euroooeorccceincnccmenccearcacccnnnnaanns 192 24.2
Jan. 26 | Hill and 08200 e v ocae e mceneaee - 1.28 .81
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Daily discharge, in second-feat, of White River, main and south channels, at Buckley,
Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
15 12 | 8,220 216 50 16 10 134 | 4,210 | 1,190 212 22
14 11 | 4,830 176 20 16 10 790 | 4,550 | 1,630 163 24
13 11| 3,150 64 22 16 61 | 2,430 | 5,260 { 1,630 97 18
14 11 | 2,470 63 23 16 77 | 3,740 | 5,640 | 1,690 111 22
14 11 | 2,020 63 21 16 55§ 3,460 | 4,740 | 1,130 137 15
14 11 | 1,400 63 20 16 53 1 2,760 { 3,700 897 206 11
12 12 741 111 30 16 115 | 2,760 { 3,220 | 1,160 51 14
13 11 516 236 38 16 220 | 2,010 | 2,680 | 1,010 49 14
18 10 446 151 28 16 T3 | 1,410 | 2,470 72 47 12
13 11 | 1,760 90 23 16 53 916 | 2,460 108 47 11
13 11 | 6,370 71 23 16 52 700 | 2,460 112 45 12
23 11 11, 500 58 21 16 49 | 1,680 | 2,160 116 42 13
14 11 | 8,640 57 18 16 44 | 2,000 | 2,160 117 158 12
14 13 | 4,320 56 15 16 44 | 2,310 | 2,310 189 105 10
14 13 | 2,550 55 15 16 48 | 3,360 | 2,160 798 44 15
14 121 1, 580 55 17 16 47 | 4,560 | 1,950 783 43 156
14 12 { 1,020 55 17 16 45 | 5,680 | 1,950 485 43 156
15 12 920 217 21 16 44 | 5,890 | 2,240 145 43 15
15 12 810 220 16 16 45 | 4,160 | 1,820 145 43 15
16 12 782 71 16 16 50 | 2,460 | 1,820 257 43 15
15 115 441 i 16 20 64 | 2,040 | 1,820 356 43 15
14 473 265 33 16 14 96 | 2,420 | 1,510 326 43 15
12 228 16 12 791 1,140 | 1,170 267 43 14
13 226 152 16 11 76 ] 1,120 674 187 41 14
13 696 61 40 16 10 76 | 1,480 | 1,880 156 29 14
13 | 1,640 269 16 10 80| 1,510 | 1,830 141 14 17
13 | 2,720 484 48 16 10 80 | 1,370 | 1,690 102 13 18

151 | 1,920 235 41 16 10 92 11,510 | 1,630 102 11 15
205 | 1,910 220 20 (oo 10(° 9212300 1,400 117 9 14
18 950 139 27 11 84 | 3,300 | 1,160 224 20 14
14 68 25 joeao 10 Jauoaooo 3,760 |eceee-n 123 24 e

Nore.—Daily discharge obtained by rating main and south channels separately and combining results,
Rating curves for main channel parallel to first standard form used Nov. 4-30. Shifting-control method
used Oct. 1to Nov. 3, Curves parallel to second standard form used Dec. 1 to Apr. 10, Apr. 26-30, May
5-11, 24-29, July 10-13, July 18 to Aug. 25, Sept. 1-13, Shifting-control method used Apr. 11-25, May 1-4,
12-23, May 30 to July 9, July 14-17, and Aug. 26-31.

Monthly discharge of White River and flume at Buckley, Wash., for the year ending
Sept. 30, 1922.

[Drainage area, 424 square miles.]

Discharge in second-feet. Run-off.
Combined. Combined. Combined.
Month,
River Flume P
Maxi- Mini- mean. mean. er Acre-
mum. mum. Mean. s%lﬂa;? Inches. feet.
485 24.8 627 652 1.54 1.78 40, 100
558 570 622 1,190 2.81 3. 14 70, 800
830 | 2,150 651 800 6.60 7.61 172, 000
410 82.1 588 670 1.58 1.82 , .
443 20.8 532 553 1.30 1.35 30, 700
414 14.5 493 508 120 1.38 31, 200
686 67.1 1,150 1,220 2.88 3.21 72, 600
1,530 | 2,430 664 3,000 7.28 8.40 190, 000
1,030 | 2,490 652 3, 140 7.41 8.27 | 187,000
993 528 741 1,270 3.00 8.46 78, 100
652 66,1 842 907 2.14 2.47 55,
471 15.0 672 687 1.62 1.81 40,
410 709 686 1,400 3.30 44.70 | 1,010, 000

81986—261—wsp 5562——4
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WHITE RIVER FLUME AT BUCKLEY, WASH,

Locarron.—In sec. 35, T. 20 N., R. 6 E., 800 feet below intake, on left side of
White River, half a mile above Northern Pacific Railway crossing and
1 mile northeast of Buckley, Pierce County.

RECORDS AVAILABLE.—January 18, 1913, to September 30, 1922.

Gage.—Stevens long-distance water-stage recorder with transmitter at stilling
well, on right side of flume 800 feet below headgate, and recorder in gate-
house; installed January 12, 1918; inspected by O. E. Osgood. Prior to
January 12, 1918, Fuller water-stage recorder 800 feet below headgate.

DiscHARGE MEASUREMENTs.—Made from footbridge 8 feet below gage.

CHANNEL AND cONTRoL.—Control formed by long section of flume bottom below
gage. A rock spill a quarter of a mile below gage is partial control also.
Stage-discharge relation affected by variable quantity of rocks which work
their way from intake to rock spill.

EXTREMES oF pIscHARGE.—Maximum stage recorded during year, from water-
stage recorder, 6.05 feet from 7 to 9.30 a. m. May 1 (discharge, 1,780 second-
feet). No flow in flume when headgates are closed for cleaning flume or on
account of high water.

1913-1922: Maximum stage recorded, from water-stage recorder, 6.20
feet at 4.30 p. m. October 28, 1918 (discharge, 2,140 second-feet); no flow
in flume when head gates are closed.

Ice—Stage-discharge relation affected by ice during severe winters.

ReauLaTioN.—QGates at intake are operated frequently to control flow.

Accuracy.—Stage-discharge relation changed continuously throughout the year.
Slightly affected by ice January 29 to February 1. Rating curve developed
in 1918 used as standard form of curve for this station and changes in con-
trol indicated by frequent discharge measurements have been assumed to
yield curves parallel to this. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by shifting-control method. Records good.

CooreraTioN.—Puget Sound Power & Light Co. furnished gage-height record
and discharge measurements. .

Flume diverts water from left bank of White River in the SE. 14 sec. 35, T.
20 N., R. 6 E. Water is used for power development at Dieringer and then is
discharged into Stuck River.

Discharge measurements of White River flume at Buckley, Wash., during the year
ending Sept. 30, 1922.

Gage | Dis- — - | Gage | Dis-
Date. Made by— height. | charge. | Date- Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 8| Hill and Osgood_..._._.| 2.72 515 ﬁpr. 25 | Rhodes and Osgood-...| 4.92 1,230
21 | Hill and Wolslegel.. ... 3.22 638 ay 10 | Wolslegel and Osgood-. 4.20 963
Nov. 4 | Parker and Osgood_.._.| 2.84 580 25 |-cuen do------.._-_- 3.04 674
Dec. 7 | Hill and Osgood..._....| 4.81 1,160 || June 9 2,78 592
28 | Osgood and Hill_..__...| 3.02 631 26 3.31 754
Jan. 10 | Hill and Osgood........ 3.25 692 || July 12 4.59 1,180
26 |-oo . Lo 1 M 2. 98 632 25 3.58 832
Feb. 10 | Hill and Wolslegel 2.75 548 || Aug. 14 Quenon and Osgood-_-.| 3.12 688
25 | Wolslegel and Hill 2. 56 506 31 | Wolslegel and Rhodes..| 3.53 827
Mar. 10 | Hill and Wolslegel 2.50 428 || Sept. 9 | Wolslegel and Quenon..| 2.80 606
27 Wolslege] and Osgood..| 2.64 478 25 | Quenon and Osgood....| 2.62 578
Apr. 10 |- o @O ao 5.08 1,170
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Daily discharge, in second-feet, of White River flume at Buckley, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. /Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 575 442 427 805 | 1,740 771 673 958 924
366 658 562 427 822 | 1,330 706 212 994 890
370 771 594 442 | 1,360 281 402 248 994 788
281 754 594 | 457 | 1,540 187 117 207 958 856
310 722 562 427 | 1,180 690 447 557 839 722
640 706 532 | 398 1,070 613 A58 529 578 924
1,060 575 578 427 | 1,340 273 610 158 839 754
1,220 370 610 427 | 1,640 323 594 156 856 610
1,220 644 594 412 | 1,400 | 690 644 327 924 578
1,300 706 562 412 | 1,180 856 594 | 1,260 i 1,030 642
582 658 547 398 994 828 594 | 1,220 | 1,070 | 754
30 658 532 412 890 46 642 | 1,260 924 805
447 642 517 412 805 25 722 | 1,220 562 771
722 626 487 398 754 305 722 | 1,010 547 754
658 610 502 308 722 351 706 195 805 722
532 610 562 427 722 449 706 212 690 706
412 594 578 412 674 436 578 739 771 610
370 193 594 457 642 436 325 | 1,140 856 594
424 208 578 610 642 795 573 | 1,140 890 594
228 578 532 547 754 | 1,490 674 | 924 706 626
5 626 532 658 1,100 | 1,150 690 754 722 547
1, 040 578 517 658 | 1,690 544 674 754 626 517
1,070 562 502 594 | 1,490 | 1,300 891 769 690 472
1,070 578 457 562 1 1,260 | 1,300 | 1,410 924 805 517
1,070 626 502 532 | 1,260 911 3! 856 890 547
72 658 472 502 | 1,490 658 642 856 958 706
377 626 442 487 | 1,490 642 782 924 994 754
626 578 427 502 | 1,640 658 791 994 924 547
610 517 | 562 | 1,590 497 754 924 890 487
738 517 | 738 | 1,490 216 738 839 924 457
822 502 ... 754 ... 575 |oooo- 994 890 [-oanoo

Monthly discharge of White River flume at Buckley, Wash., for the year ending
Sept. 30, 1922.

Discharge in second-feet.
Run-off in
Month. . . acre-feet.
Maximum, | Minimum.| Mean.

[ 15.70) 1T S 1, 140 472 627 38, 600
November_. 1,180 170 622 37, 000
December. .o oo oo 1, 300 0 651 40, 000
January.. 771 193 588 36, 200
February. 610 427 532 29, 500
March.___ 754 398 493 30, 300
April 1, 690 642 1, 150 68, 400
May.___.. 1, 740 25 664 40, 800
June._ 1,410 117 652 38, 800
July.. 1,260 156 741 45, 600
Augus 1,070 547 842 51, 800
SePtember - - o - oo e oo 924 457 672 40, 000

The YOAT - - oo e 1,740 0 686 497, 000

DUWAMISH RIVER BASIN.

CEDAR RIVER AT CEDAR FALLS, WASH.

Location.—In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power plant at
Cedar Falls, King County, and 314 miles above Taylor Creek.

DRAINAGE AREA.—83 square miles (measured on topographic maps)..

RECORDS AVAILABLE.—April 9, 1914, to September 30, 1922.
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GaeeE.—Stevens continuous water-stage recorder on right bank, 0.7 mile below
power plant; installed April 8, 1914; inspected by E. C. and F. H. Hoffstrom.

DiscEARGE MEASUREMENTS.— Made from cable 90 feet below gage or by wading.

CHANNEL AND CoNTROL.—Bed composed of small boulders and gravel; shifts at
extremely high water. Banks high. One channel at all stages. Stage of
zero flow, according to measurements made September 25-26, 1922, at gage
height 3.7 feet.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 10.52 feet at 10 p. m. December 12 (discharge, 4,500 second-
feet) ; minimum stage from recorder, 4.02 feet from 2 to 8 p. m. September
20 (discharge, 1.4 second-feet).

1914-1922: Maximum stage recorded, 11.4 feet at 9 a. m. December 19,
1917 (discharge, 6,290 second-feat); minimum stags recorded, 3.32 feet ?t 4
p. m. November 25, 1917 (discharge, zero).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—Seattle municipal power plant diverts water directly from Cedar
Lake through a pressure pipe and returns it to the river at the plant above
the gage. Practically the entire flow at low water is carried through the
plant.

RecurLaTioN.—Flow partly controlled by storage and release of water in Cedar
Lake reservoir to accommodate requirements of Seattle municipal power
plant.

Accuracy.—Stage-discharge relation changed slightly October 7, 14, and De-
cember 11-16. Rating curves used prior to December 10, fairly well defined ;
curve used since December 17, well defined. Operation of water-stage
recorder excellent except as noted in footnote to table of daily discharge.
Daily discharge ascertained by use of discharge integrator. Shifting-con-
trol method used December 11-16. Records excellent.

CooreraTiON.—Gage-height record and some discharge measurements furnished
by city of Seattle.

Discharge measurements of Cedar River at Cedar Falls, Wash., during the year
ending Sept. 30, 1922.

Date. Made by— h?ig%et. Dls-. Date. Made by— h?léﬁ. Dis-

charge.
Feet, | Sec.-ft.
Mar. 29 | E. C. and F. H. Hoff-
strom. ..ocoeeeoaon.- 5.83 | 288
May 29 |..._. {5V SO 6.11 | 430
Sept. 8 | Stewart and Hoffstrom.| 5.69 | 241
9| J.E.Stewart.....__._._ 5.46 | 165
19 | F. H. and E. C. Hoff-
strom ................ 4,29 8.41
20 |ooe @O 4,02 1.36
251 J.E, Stewart ........... 5.23 | 109
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Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the year
ending Sept. 30, 1922,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| Junes| July.| Aug. | Sept.
213 392 424 310 60 250 260 298 365 246 48
184 450 416 301 78 229 282 408 326 244 54
122 513 444 200 80 274 304 618 350 228 50
106 468 464 293 108 278 316 634 320 243 50
104 260 456 442 281 82 272 314 725 354 237 80

80 420 424 290 96 271 326 748 363 200 122
160 394 442 260 120 298 256 562 361 234 194
112 390 364 100 281 282 410 360 249 198
156 250 413 422 194 08 248 286 414 297 253 182
196 257 428 404 184 97 286 293 410 336 229

200 250 742 376 171 103 277 291 362 331 233 89

198 282 | 3,210 364 174 112 268 224 406 301 228 88
203 288 | 2, 324 176 113 270 284 402 280 237 94
192 3 1,120 352 203 104 236 306 378 227 236 89

222 332 421 222 249 370 335 260 58 86
219 339 418 206 256 367 373 248 56 115
234 321 228 263 374 380 252 48 115
268 354 463 249 270 328 377 249 40 107
258 366 472 256 252 374 376 238 28 102
220 436 458 249 222 366 366 195 42 76
229 ... 477 255 [ameenan 283 232 48 loceens

Note.—Gage-height record faulty Oct. 6, 7, 13, and Sept. 19; recorder not operating Nov. 1-8, Dis-
charge Oct. 6, 7, and 13 estimated from flow near Landsberg less inflow. Discharge Nov. 1-8 determined
by city of Seattle officials from power load; discharge Sept. 19 estimated from discharge measurement
and partial graph.

Monthly discharge of Cedar River at Cedar Falls, Wash., for the year ending Sept.

, 1922,

[Drainage srea, 83 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Meaximum. [Minimum.| Mean. aqtil]are Inches. | Acre-feet.
mile.
268 80 11, 500
436 234 17, 400
3,910 390 52, 200
464 201 22,200
310 51 11, 400
256 60 9,410
208 214 15, 500
374 2224 19, 500
748 208 25, 600
365 195 17,700
253 28 10, 700
198 2 5,470
The year. . .c.oceoaaoe ————— 3,910 2 302 3.64 49. 41 219, 000

NoTE.—Monthly discharge in second-feet per square mile and run-off in inches not computed owing
to regulation. The yearly figures represent the natural yield quite closely.
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CEDAR RIVER NEAR LANDSBERG, WASH.

Location.—In sec. 17, T. 22 N., R. 7 E., 184 miles above intake of Seattle water-
supply system at Landsberg, King County, 3 miles northeast of Ravensdale
and 5 miles below Taylor Creek.

DRAINAGE AREA.—135 square miles (measured on topographic maps).

REcorDs avaiLaBLE.—April 30, 1914, to September 30, 1922; July 25, 1895, to
September 30, 1898, at Clifford bridge, 2 miles below present gage; March 24,
1901, to April 30, 1912, at intake of Seattle water-supply system, 134 miles
below present gage. Early records not exactly comparable with those for
present site because of small difference in drainage area.

Gage.—Stevens continuous water-stage recorder on right bank installed April 29,
1914; inspected by T. S. Beals.

DISCHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders and gravel. Control
formed by broad riffle about 1,200 feet below gage; shifts at extremely high
water. Logs may lodge on rifle. One channel at all stages. Stage of
zero flow, according to measurements made August 27, 1917, about gage
height 2.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 12.03 feet at 9 p. m. December 12 (discharge, 5,990 second-
feet); water below intake on September 20; stage and discharge not
determined.

1914-1922: Maximum stage from recorder, 13.55 feet at 10 p. m.
December 29, 1917 (discharge, 7,500 second-feet); minimum stage from
recorder, 4.35 feet at 1 a. m. October 15, 1914 (discharge, 162 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—None above the station.

RecurLaTiON.—Flow partly controlled by storage and release of water in Cedar
Lake reservoir to accommodate requirements of Seattle municipal power
plant.

Accuracy.—Stage-discharge relation changed December 12. Rating curve
used prior to change well defined up to 1,500 second-feet; that used after
change fairly well defined. Operation of water-stage recorder excellent
except as noted in footnote to table of daily discharge. Daily discharge
ascertained by use of discharge integrator. Records excellent except for
extremely high water, prior to December 12; good thereafter.

CooprerAaTION.—Gage-height record furnished by city of Seattle.

Discharge measurements of Cedar River near Landsberg, Wash., during the year
ending Sept. 30, 1922.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. || Dste. Made by— height. | charge.
See.-ft. Feet. | Sec.-ft.
Dec. 1,130 || Dec. 16 | R. B. Kilgore 7.53 1,700
4.93 367

1,070 || Sept. 9 | J. E. Stewart
26 do
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Daily discharge, in secorﬂd—feet of Cedar River near Landsberg, Wash., for the year
‘ ending Sept. 30, 1922.

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

4221 - 506 i 1,430 830 605 354 579 584 575 678 509 309

398 484 | 1,270 819 603 352 566 647 832 |. 630 503 324

352 474 1 1,120 810 606 380 778 717 978 647 -490 289

308 495 | 1,010 787 620 383 757 978 | 1,010 618 501 203

302 492 9407 773 590 361 664 896 | 1,110 642 492 308

278 A77 892 760 603 350 618 801 | 1,170 657 462 338
356 494 831 780 605 384. 730 694 | 1,020 643 488 406
| 808 752 576 359 753 677 700 646 495 408
| 829 807 556 344 645 642 701 586 501 388
392 491 | 940 753 534 356 682 630 701 612 482 317

304 494 L770| 701| 497! 360| 643 | 606 41| 616| 487 | 277
04| 4904030 | 69| 467| 366| 64| 598| e75( 6l| 490 | 208
201| 493|5410| 701| 48| 365] 600| ©590| 696| 602| 466 | 286
412 5924260 | ©695| 490 370| 91| 58| 701| 586| 476| 274
416 | 622(3,370| 650 | 490 | 386| 6584 | 611| 696 o564| 404 | 219
|

401| 624|1,750 | 692| 55| 380 o64| es0| e94| 2| 478 260
419 | 608 | 1,470 663| ©605| 376 | 573| 698 | 686| 543 | 470| 256
410 | 577 | 1,180 | 652| 653 | 445| 556| 75| ede| 9| 472| 266
405 | 564 | L070| 658 | 611| 558 | 562| 686| 686| 550| 468

42| 5381 '907| 6241 11| 513 553 | 660| 98| 540, 4331 40
465 | 568 | 926 583 | 563 637| 707| 634| 444

434 | 745|881 572 | 5731 666| 716| 530| 380 290
422 | 725| 884 564 | 542 660 705| 499 336! 282
436 | o84 | 856 528 | 547 673| 7001 b521] 330 250
48| 813} 820 513 |° 543 | 663 | 654| 530 322] 246
478 | 940 833 496 | 5081 652| 690 | o514 319| 278
499 | 1,000 | 846 502 | 68| 648| 704| 52| 300

674 | 047 | 846 531| 620] o614 68| b1o| 202| 28
616 | 44| 843 51| 592| 651 694| s00| 273 268

o
&
-
-
'S
o
=3
®
e
=

530 |- 844 593 |- 622 ... 498 289 |amemaen

; lﬁI OTE.—Water below intake for part of Sept. 19-21; discharge estimated from flow at Cedar Falls plu
nflow.

Monthly discharge of C’edar River near Landsberg, Wash., for the year ending Sept.
0, 1922,

[Drainage area, 135 square miles.]

o Discharge in second-feet. Run-off.
’ Month. : Per )
Maximum. | Minimum.| Mean. s%lﬂare Inches. | Acre-feet.
o . . -
674 278 25, 700
1,430 472 38, 300
5,410 808 88, 500
0 608 43, 000
653 356 29, 200
593 344 , 300
778 542 36, 300
978 558 41,300
1,170 875 700
678 478 35, 100
509 271 26, 300
408 oo 17, 100
5,410 |ooeemeooo | 453, 000

Norte.—Monthly discharge in second-feet per square mile and run-off in inches not computed owing to
zegulation. The yearly figures represent natural flow quite closely.
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SNOHOMISH RIVER BASIN.
SOUTH FORK OF SKYKOMISH RIVER NEAR INDEX, WASH,

Locarion.—In NE. 1{ sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls
and 2 miles southeast of Index and mouth of North Fork, Snohomish County.

DRAINAGE AREA.—351 square miles (measured on topographlc and county
maps).

REcoRDS aAvaiLABLE.—October 1, 1902, to September 30, 1905; April 26, 1911,
to September 30, 1922.

Gage.—Inclined and vertical staff gage on right bank; installed April 19, 1914;
read by Gene Brown and W. E. Duke; used in conjunction with Stevens
continuous recorder, September 14, 1920, to October 1, 1921. Location of
gage unchanged since establishment; datum raised 0.61 foot April 26, 1911,
and lowered 1 foot to present datum April 19, 1914.

D1scHARGE MEASUREMENTS.—Made from cable a mile below gage, from bridge
100 feet below gage, or by wading nearly a mile below gage.

CHANNEL AND CONTROL.—Bed at measuring section composed of gravel and
small boulders. Sunset Falls, 300 feet below gage, forms solid rock control.
Stage-discharge relation changed by blasting at falls in July, 1914, and by
shifting of channel above falls during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during yea.r from high-
water mark, 22.8 feet on December 12 after recording installation had been
destroyed (discharge, 45,000 second-feet); minimum stage recorded, 1.22
feet September 25 (discharge, 417 second-feet).

1902-1905; 1911-1922: Maximum discharge, 47,000 second-feet at 9
a. m. December 18, 1917; minimum stage recorded, 0.54 foot September
30, 1915 (discharge, 262 second-feet).

Icm.—Stage-discharge relation not affected by ice.

Diversion.—None.

ReGuLaTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 16,000 second-feet. Staff gage read once daily to hundredths. Daily
discharge ascertained by applying daily gage heights to rating table. Rec-
ords good.

CoorerAaTION.—Gage-height record furmished by Stone-Webster Engineering
Corporation.

The following discharge measurement was made by R. B. Kilgore:
August 30, 1922: Gage height, 1.40 feet; discharge, 505 second-feet.



SNOHOMISH RIVER BASIN, 43

Daisly discharge, in second-feet, of South Fork of Sky]comzah River near Index,
Wash., for the year ending Sept. 30, 1922.

Day Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
575 433 | 1,120 2 8,530 | 2,480 673 1,140
556 483 | 1,200 | 3,370 | 8,910 2,480 673 1,080
575 501 ] 2,480 | 3,480 | 9,490 | 2,390 776
594 519 | 2,210 | 7,480 9,100 | 2,390 614 733
814 483 | 1,760 | 5,760 | 7,820 | 2,39 614 798
673 466 | 1,680 | 2,860 | 6,670 | 2,160 575 693
693 483 | 2,570 | 2,760 | 5,910 | 1,840 2, 960
693 483+| 2,760 | 3,080 | 5, 1,760 556 1,410
653 483 | 2, 2,480 | 5,200 | 1,540 556 | 1,
614 5381 1,760 | 2,120 | 5,060 | 1,440 614
575 519 | 1,510 | 1,920 | 4,670 | 1,380 753 776
556 519 | 1,350 | 1,960 | 4,800 | 1,380 873 713
538 519 | 1,260 | 2,000 | 5,060 | 1,320 614 653
519 519 | 1,170 | 4,050 | 5,060 | 1,200 538 504
519 519 [ 1,120 | 5,620 | 4,410 | 1,170 519 575
519 519 | 1,120} 7,820 | 4,200 | 1,140 733 566
519 501 | 1,060 | 10,100 | 4,170 | 1,060 853 501
538 653 | 1,040 | 8,910 | 3,810 | 1,020 614 483
556 915 1,020 | 6,080 | 3,810 990 614 466
594 890 | 1,410 | 4,800 , 290 965 673 466
556 | 1,170 | 2,000 ! 4,870 | 3,930 940 614 433
538 | 1,000 | 2,960 3,810 | 3,590 843 556 449
519 940 | 1,920 | 3,370 | 3,160 538 466
501 866 | 1,960 | 3,700 | 3,180 776 538 449
483 733 | 2,000 3,590 | 3,590 753 538 417

3,370 | 3,590 733 519 433
2,960 | 3,480 713 519 693
3,700 | 3,160 693 519 915
5, 340 2, 960 893 843
8, 2,760 693 483 843
7 820 ________ 873 T13 |ooeeeee

Nore.—Discharge Oct. 1, 1921, 1,840 second-feet. Record lost Oct. 2 to Jan. 22.

Monthly discharge of South Fork of Skykomish River near Index, Wash., for the
year ending Sept. 30, 1922.

[Drainage area, 351 square miles.]

Discharge in second-feet. Run-off.
Month. Per N
Maximoum.| Minimum.!| Mean. sqq?te.a Inches. Aere-feet.
mi.
October__. 1,900 5.41 6.24 117, 000
November_ ... oceonoo.. 2, 600 .4 8.27 155, 000
December . 5,000 14.2 16.37 307, 000
January... 730 2.08 2.40 44, 800
Fe 560 1.60 167 31,100
March__ 683 1.95 2.25 42, 000
April___ 1, 790 5.10 5.69 107, 000
ay.. 4,450 12.7 14. 64 274, 000
June. . 4,980 14.2 15.84 296, 000
Jaly._ .. 1, 320 3.76 4.3 81; 200
August 596 170 1.96 36, 600
September .. 773 2.20 2,46 46,000
The year...cocoeceeo . PO, 2,120 8.04 82.13 1, 540, 000

Nore.—Monthly discharge, October to January, estimated by comparison with monthly discharge of
Snoqualmie River at Snoqualmie Falls.
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NORTH FORK OF SKYKOMISH RIVER AT INDEX, WASH,

LocatioN.—In SE. ¥4 sec. 17, T. 27 N., R. 10 E., at Index, Snohomish County,
134 miles above mouth of river.

DRrAINAGE AREA.—143 square miles (measured on topographic maps).

RECORDPS AvaiLaBLE.—August 24, 1910, to September 30, 1922, when station
was discontinued.

‘Gage.—Chain gage on upstream rail of Scenic Highway bridge at Index, installed
December 21, 1921; read by Mary E. Axtell. Previous gages as follows:
August 24 to September 2, 1910, vertical staff on left bank 100 feet above
tramway bridge; destroyed in coyrse of improvements to channel. October
26, 1910, to November 26, 1911, vertical staff on right bank at lower end
of wing dam and about 100 feet below gages used January 13, 1918, to
December 11, 1921. November 27, 1911, to December 29, 1917, vertical
staff on wing dam on right bank about 300 feet upstream from previous
gage; destroyed by flood. January 13-31, 1918, readings from a reference
point one-third mile above present site. February 1 to September 27, 1918,
vertical staff at same site and datum. October 31 to November 3, 1918,
temporary gage at same location. November 4, 1918, to December 11,
1921, vertical and inclined staff at same location; destroyed by flood.

DIsCHARGE MEASUREMENTS.—Made from highway bridge at gage or by wading.

‘CHANNEL AND CONTROL.—Bed of stream composed of gravel and large boulders.
Right bank high, protected by pile and timber wing dam and not subject
to overflow; left bank slopes back gradually.

EXTREMES OF DISCHARGE.—Maximum discharge occurred December 12, after
gage was destroyed; stage and discharge not determined. Minimum stage
recorded, 3.80 feet February 23-24 (discharge, 80 second-feet).

1911-1922: Maximum stage recorded, 13 feet at 5 a. m. December 29,
1917 (discharge, 17,000 second-feet) ; probably greater on December 12, 1921.
Minimum discharge that of February 23-24, 1922.

Ice.—Stage-discharge relation affected by ice during severe winters.

DiveERrsioN.—A measured diversion of 2 second-feet was being made 400 feet
above the station on May 2, 1918.

REcuLATION.—None.

Accuracy.—Stage-discharge relation changed with change in gages December
12-20 and at high water May 17; not affected by ice. Rating curve used
prior to first change well defined below 5,000 second-feet; latest curves poorly
defined. Gage read to hundredths once daily; oftener during floods. Some
diurnal fluctuation during summer. Daily discharge ascertained by applying
daily gage height to rating table. Records good below 5,000 second-feet
prior to December 11; fair thereafter.

~Discharge measurements of North Fork of Skykomish River at Index, Wash., during
the year ending Sept. 30, 1922.

- Gage Dis- — Gage | Dis-
Date. Made by- height. | charge. Date. Made by- height. | charge.
Feet. | Sec.Ht.
Dec. 21 May 27 | R. B. Kilgore....c..... 5. 80 1,340
- Mar. 14 Aug. 29 |._... s 1+ SO 4.36 229

15
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Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash.,
for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. lVIar. Apr. | May. | June. | July. | Aug. | Sept.
1,780 | 7,460 358 172 150 430 11,240 | 2,840 | 1,290 246 950
1,450 | 3,210 | 340 172 195 621 | 1,400 | 3,970 | 1,320 [ 237 620
1,240 | 2,270 329 177 204 812 | 1,820 | 3,970 | 1,340 246 602
1,040 | 1,670 | 2851 182 | 195( 900 |3,120 | 3,680 | 1,340 | 224 585
1,670 | 1,200 312 150 162 685 | 2,320 | 3,400 | 1,190 242 515
3,030 | 1,190 312 218 130 600 | 1,820 | 2,920 995 216 475
1,780 | 1,090 285 204 140 | 1,400 | 1,560 | 2,450 | 820 189 | 1,450
1,450 990 285 204 150 § 1,190 | 1,300 | 2,320 820 160 | 1,340
1, 04 1,190 568 195 150 959 | 1,120 | 2,320 720 141 415

850 | 7,020 302 195 150 728 945 | 2,320 620 | 232 358
1,040 | 15, 500 312 195 164 605 812 | 2,320 550 385
895 285 150 184 530 992 | 2,320 515 291 273
1,040 262 130 204 495 | 1,570 | 2,840 550 246 246
1,140 262 150 195 430 | 1,820 | 2,320 515 202 219
204 150 177 400 | 2,840 | 2,060 448 700 202
850 4,000 240 172 186 400 | 3,820 | 2,320 432 660 168
805 240 226 164 391 | 3,820 | 2,060 415 246 158
640 130 226 267 3,120 | 2,000 386 224 149
497 174 130 370 382 | 2,450 | 1,930 355 232 149
330 217 150 | 300 568 | 2,060 | 2,190 344 255 138
506 855 204 172 605 992 | 1,810 | 1,930 328 278 130
680 685 204 172 460 | 1,570 | 1,560 | 1,560 306 232 355
680 530 172 80 400 | 1,210 | 1,450 | 1, 560 306, 232 219
640 495 204 80 340 855 | 1,560 | 2,320 306 229 178
990 495 233 130 285 998 | 1, 560 | 2,060 287 227 138
1, 560 495 254 | 1,140 | 1,340 | 1,800 268 224 160
3,950 460 254 | 1,040 | 1,340 | 2,060 273 217 415
, 450 430 254 992 | 2,580 | 1,810 278 210
1, 560 400 276 945 | 2,710 | 1, 560 268 232 415
6, 600 370 305 900 | 3, 1,340 257 232
_______ 340 334 |._..___| 3,680 [ ______| 246 355 |.____..

Nore.—Gage not read Oct. 6, Nov. 21, Jan. 19, 25, Feb. 3, Mar. 5, 7, 12, 18, 20, 23, 27, 30, Apr. 2, 6, 9,
17, 23, 25, May 7, 9, 21, June 4, 6, 11, 18, 25, 28, July 2, 9, 16, 23, 25, 30, Aug. 6, 13, 20, 24, 25, 27, Sept. 3, 6,
10, 12, 13, 17, and 24; no gage Dec. 12-20. Discharge for Dec. 12-20, Mar. 20, Apr. 6, 30, and Sept. 6
getermined by comparison with records of Sultan River near Sultan; discharge interpolated for other

ays.

Monthly discharge of North Fork of Skykomish River at Index, Wash., for the year
ending Sept. 30, 1922.

{Drainage area, 143 square miles.]

Discharge in second-feet. Run-off.
Month. Por
Maximum. | Minimum.| Mean. sqq%re Inches. Acre-feet.
mile.

(0570227 S, 12, 100 309 1,450 10.1 11.64 89, 200
November. 6, 600 330 1,410 9. 86 11,00 83, 900
December- .o ee e 340 2,720 19.0 21.90 167, 000
January.___ 568 95 251 1.76 2.03 15, 400
February . 226 80 165 1.15 1.20 9, 160
Mar 605 130 245 .71 1.97 15, 100
April__ 1, 570 382 785 5.49 6.12 46, 700
MayY e 3,820 812 2, 040 14.3 16. 49 125, 000
June. 3,970 1,340 2, 350 16. 4 18.30 140, 000

1,340 6 583 4.08 4.70 35,
700 141 266 1.86 2.14 16, 400

1, 450 130 416 2.091 3.25 y
The Year. ceeameuaaeacaemomamcaaa ‘ 80 1, 060 7.41 100. 74 768, 000
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SULTAN RIVER NEAR SULTAN, WASH,

Locarion.—In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4}4 miles north
of Sultan and mouth of river, in Snohomish County.

DraIiNAGE ArREA.—Not measured. o

RECORDS AvVAILABLE.—August 18, 1911, to September 30, 1922.

GacgeE.—Stevens continuous water-stage recorder on left bank a quarter of a mile
above Horseshoe Bend; inspected by employees of city of Everett. Prior
to October 29, 1915, Lietz water-stage recorder at Camp Habeeker 134
miles upstream.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CoNTROL.—In canyon; control formed by large rocks, boulders,
and heavy gravel; not likely to change except at extremely high stages.
ExTrREMES oF DIsCHARGE.—Maximum stage recorded during year, from high-
water mark in well, 18.5 feet on December 12 (discharge, 24,600 second-feet);
minimum stage recorded, 0.73 foot at 5 p. m. August 9 (discharge, 90 second-

feet).

1911-1922: Maximum stage recorded that of December 12, 1921; mini-
mum stage, from recorder, 0.28 foot on August 24, 1920 (discharge, 54
second-feet).

Ice.—Stage-discharge relation seldom affected by ice. Water in well freezes
during very cold weather.

DiversioNn.—City of Everett diverts about 714 second-feet above station for
municipal water supply.

RegurLaTioN.—None.

Accuracy.—Stage-discharge relation permanent; affected by ice January 18-20,
30, 31, Feb. 1'and 2. Rating curve well defined. Operation of water-stage
recorder satisfactory except as noted in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage
height determined graphically from automstically made reeord or, for days
of considerable variation in stage, by averaging results abtained by applying
mean gage heights for shorter intervals. Records good October to January;
excellent thereafter.

CooreEraTION.—QGage-height record furnished by city of Everett, Wash.

Discharge - measurements of Sultan River nesr Sultan, Wash., during the year
ending Sept. 30, 1922.

Date. Made by— hgi;%et ch]:;i'sg-e

Feet. Sec.ft.
136 169

| McCambs and C 3
Aug B.B. KilgOTe. . e ceccmcec e acacccecmcecccaemecmamceemmeeaemmc e .95 us




Daily discharge, in second-feet, of

SNOHOMISH RIVER BASIN,

Sultan River near

ending Sept. 30, 1922.

47

v

Sultan, Wash., for the year

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

1,100 | 7,140 243 110 128 497 | 1,000 | 2,480 567 129 995
809 | 2,330 222 120 131 656 | 1,250 | 2, 380 604 125 682
585 | 1,370 180 142 220 | 1,420 | 2,350 | 2,380 680 119 342
549 980 170 150 | 209 | 1,200 | 3,830 | 2,100 | 641 112 492
1,130 955 162 148 179 786 | 2,140 | 1,680 549 108 680
1,430 | 1,100 161 208 160 | 680 | 1,400 | 1,400 497 108 497
1,630 980 154 255 168 | 1,540 | 1,220 | 1,220 464 08 | 1,380
980 880 211 333 170 | 1,270 930 | 1,060 392 04 730
721 | 1,000 662 312 180 809 786 | 1,060 | 342 | 92 447
567 | 4,640 532 235 226 742 641 955 308 128 330
604 (10, 000 382 197 185 641 585 856 281 281 268

641 (14, 800 304 182 182 532 660 | 1,030 268 211
1,080 | 4,360 278 167 178 480 | 1,080 | 1,180 2701 170 190
1,100 | 1,860 260 148 178 430 | 1,660 | 1,080 260 135 172
,000 11,220 | 239 w7 173 | 430 | 2,330 | 788 236 | 415 155
880 905 170 155 202 447 | 3,180 809 207 345 142
641 721 M8 357 182 414 | 2,140 882 207 260 134
532 604 370 208 382 | 2,480 786 211 161 124
43017 5K 130 278 841 378 | 1,560 786 1. 202 196 115
366 | 414 285 430, 532 1,250 | 880) 185 493 110
430 854 156 204 | 1, 200 858 1 1,310 786 172 289 107
1,850 304 156 182 880 | 1,100 | 1,160 622 155 200 160
1, 250 276 155 181 549 809 | 1,060 567 143 161 174
1,000 246 185 141 430 641 | 1,190 721 134 138 140
1,310 222 230 145 336 700 | 1,160 856 130 128 120
1,970 209 218 930 980 | 856 129 119 130
4, 080 199 241 980 930 80P 124 115 4 316
1,770 | 199 233 955 | 1,490 764 123 112 741
1,660 199 241 856 | 2,010 660 128 110 56T
7,460 | 197 3601 8091|2140 604| 130 | 109 604
172 447 | 2,430 |_..___. 130 276 |aeene- -

Note.—Recorder not operating Oct. 28-31, Nov. 1, 11-23, 26-30, Dec, 1-5, 10-13, and Jan. 16-25. Dis-

charge Nov. 1, 15, 23, 29, and Dec. 13 determined from staft gage readmgs

For other days of missing

gage-height tecord, dischatge determmed from curves of relation between gage heights at this gaging sta-
schm?e for ice-

tion and at a g
included.

station
affected periods determined from weather records. Braced figures show mean dlscharge

mat

by

Sound Power Co., 1

or period

Monthly discharge of Sultan River nearISulta,n, Wash., for the year ending Sept. 30,
922,

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximom. | Minimum.; Mean.

October. 8, 680 142 1,050 64, 600
November. oo - 7,460 366 1,320 78, 600
Decomber.. ... 14, 800 172 1, 910 117, 000

662 110 14,
370 110 195 10, 800
1,290 128 313 19,200
1,640 378 763 45, 400
830 585 1, 560 95, 900
2, 480 567 , 100 65, 500
680 123 286 17, 600
...... 403 92 w7 10, 909
September. 1,380 107 375 22, 300
The year... 14, 800 92 776 562, 000
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MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

LocaTion.—In NE. 1 SE. 1{ sec. 10, T. 23 N., R. 8 E., 1 mile southeast of
North Bend, King County, and 234 miles above junction with North Fork.

DRAINAGE AREA.—184 square miles (measured on topographic and county maps).

REcoRDS AvaiLABLE.—August 10, 1907, to February 29, 1908; August 25, 1908,
to September 30, 1922,

Gage.—Stevens continuous water-stage recorder on left bank; installed August
7, 1915; inspected by A. R. Neth. Prior to August 7, 1915, various gages
at highway bridge, 214 miles below present site were used.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge at
original station.

CHANNEL AND CONTRoL.—Bed composed of large boulders. Channel slightly
curved above and below station. Control shifts at extremely high water..
Left bank high; right bank low and heavily wooded. Stage of zero flow,.
according to measurements made September 11, 1919, gage height —0.7
foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 11.9 feet at 2 p. m. December 12 (discharge, 17,300 second~
feet); minimum stage, from recorder, 1.66 feet on August 29 or 30, when
clock was stopped and only range of stage recorded (discharge, 215 second~
feet).

1907-1922: Maximum stage, from recorder, 12.2 feet at 10 a. m. Decem-
ber 18, 1917 (discharge, 18,300 second-feet); discharge may have been
greater during floods of November, 1909, and November, 1910; minimum
stage from recorder, 1.50 feet at 1 p. m. September 30, 1915 (discharge,
146 second-feet).

Ior.—Stage-discharge relation not affected by ice.

Diversions.—None.

Reguration.—None.

Accuracy.—Stage-discharge relation changed December 12 and April 8. Rating
curves used prior to first change well defined below 5,000 second-feet. Curve
used December 12 to April 7 poorly defined. Latest curve well defined
below- 7,000 second-feet. Operation of water-stage recorder satisfactory
except as stated in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table mean daily gage height determined
graphieally from automatically made record or, for days of considerable
variation in stage, by averaging results obtained by applying mean gage
heights for shorter intervals. Partial clogging of intake pipe caused lag of
stage in well behind that in river. This caused slight uncertainty in daily
records for periods of rapidly changing stage, but had little or no effect on
monthly mean discharge. Records good October, November, and April to
September; otherwise fair,

CooreraTioN.—Puget Sound,Power & Light Co. furnished gage-height record
and made some discharge measurements.

Discharge measurements of Middle Fork of Snogualmie River near North Bend,
Wash. during the year ending Sept. 30, 1922.

f
- Gage Dis- - Gage Dis-
Date. Made by height. | charge. t Date. Made by height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Dec. 14 | McCombs and Neth...| 5.25 3,050+ May 2 | Neth and Bertrand....| 4.10 2,010
Jan. 4 | Neth and Van Wag- 31| R.B. Kilgore_...._._.. 5.90 4,780
(011 AR 2.12 386 {| July 14 | Neth and Bertrand....| 253 601
Apr. 23 | Neth and Bertrand....| 3.43 1,300 || Aug. 25 | Kilgore and Neth_..... L77 252




SNOHOMISH RIVER BASIN, 49

Daily discharge, in second-feet, of Middle Fork of Snoqualmie River near North-
Bend, Wash., for the year ending Sept. 30, 1922.

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

439 285 247 748 | 1,400 | 4,780 | 1,400 208 | 1,530
439 325 256 786 | 1,890 | 4,780 | 1,400 290 | 1,270
387 349 310 | 1,750 | 2,410 | 4,960 | 1,500 280 670-
370 515 314 | 1,520 | 4,610 | 4,610 | 1,450 273 590
361 453 206 | 1,090 | 3,380 | 3,780 | 1,300 263 682
357 439 285 965 | 2,340 | 3,220 | 1,130 256 578
349 484 333 | 1,750 | 1,950 | 2,840 | 1,050 247 | 1,970
365| 463 | 333 2160 1,600 | 2410 | 938 | 241 | 1,340
546 | 439 | 317 | 1,400 | 1,300 | 2,620 | 848 | 241 878
581 383 341 | 1,170 | 1,130 | 2,410 77 253 663
463 | 361 | 314|1,050 | 1,010 | 2,340 | 702 | 330 560
415 345 333 885 | 1,090 | 2,480 689 339 492
396 321 349 813 | 1,600 | 2,690 656 322 452
379 299 325 771 | 2,310 | 2, 690 602 263 413
357 292 321 729 | 3,480 | 2,140 530 328 373
345 317 | 333 | 764 (4,530|2080 | 492| 410 334
345 357 314 722 | 5,320 | 2,080 486 318 204
270 448 446 650 | 4,490 | 1,950 475 287 280"
208 424 800 626 | 2,990 | 2,010 460 276 266-
341 379 633 806 | 2,340 | 2,200 445 330 256
314 | 349 808 (1,220 | 2,010 | 2,080 | 410 | 302 244
299 321 806 | 1,660 | 1,950 | 1,830 385 273 244
282 296 627 | 1,260 | 1,720 | 1,660 362 250 250+
282 266 531 | 1,050 | 1,890 | 1,890 334 244 235
356 282 463 | 1, 1,770 | 2,140 322 244 226-
509 272 429 [ 1,300 | 1,600 | 2,080 310 238 247
504 263 392 | 1,300 | 1,500 | 1,950 204 235 410~
410 253 405 | 1,260 | 2,140 | 1,830 298 626
361 |-_ooee- 458 | 1,130 | 3,260 | 1,660 208 290 663

T 663 | 1, 3,880 | 1,500 | 208 608
282 |. 711 4,610 |- 208 |} Jeeeean

NoTE.—~Water-stage recorder not operating Nov. 20-25. Deec. 5-10, 15-29, Mar. 17, 18, Aug. 28-31, Sept.
1,2, 8, 9, 13-16; discharge Nov. 20-25, Dec. 5-10, Mar. 17, 18, Aug. 28-31, Sept. 1, 2, 8, 9, determined from.
recorded range of stage and comparison with records of near-by stations. Other gaps in record filled by
iigsﬁerpot(la%tlon and by use of occasional staff-gage reading. Braced figures show mean discharge for periods:

cated,

Monthly discharge of Middle Fork of Snoqualmie River near North Bend, Wash.,
for the year ending Sept. 30, 1922.

[Drainage area, 184 square miles.]

Discharge in second-feet. Run-oft.
Month. Por
Maximum. | Minimum.| Mean. sqtillare Inches. Acre-feet.
mile.

[01070) 11 S 6, 800 345 1,140 6.20 7.15 70, 100"
November. ..o 9,350 750 1, 8.26 9.22 90, 400
December.... oo 14, 401 2, 650 14.4 16. 60 163, 000
January____.._.___ Amemmcmmmmeman 581 270 378 2.05 2.36 23, 200
February. .. oceeeoeveccceeecaeea 515 253 356 1.93 2.01 19, 800
arch. 808 247 435 2.36 2.72 26, 700
April 2,160 [ 1,120 6.09 6. 80 66, 600
ay- 5,320 1,010 13.6 15.68 154, 000
June...... 4, 960 1, 500 2, 590 4.1 15.73 154, 000
July....__ 1, 500 675 3.67 4,923 41, 500°
Al 1 SRR SRR MO 284 1 54 1.78 17, 500
September. ... .. | 1, 970 226 588 3.20 3,57 35, 000+
The Jear.——oooeeeeemaae I‘ 14,600 |oeoeoeeeeoo 1,190 6.47 87.85 862, 000:
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NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

LocarioN.—In NE. ¥/ sec. 26, T. 24 N., R. 8 E., at Gabriel ranch, 2 miles above
mouth and 314 miles northeast of North Bend, King County.

DrAINAGE AREA.—Approximately 102 square miles (measured on topographic
and county maps).

RecorDs avarLABLE.—July 4, 1907, to September 30, 1922.

Gaae.—Friez water-stage recorder on right bank 200 yards southeast of ranch
house; installed September 26, 1916; inspected by employees of Puget
Sound Power & Light Co. For description of previous gages see Water-
Supply Paper 512. ’

DiscHARGE MEASUREMENTS.—Made by wading or from cable 200 yards above
mouth,

CHANNEL AND cONTRoOL.—Bed composed of boulders and gravel; shifting at
extremely high stages. Left bank not subject to overflow; right bank
fairly high, not subject to overflow except at extremely high stages. Stage
of zero flow, according to measurements ‘made August 25, 1922, gage height
0.0 +0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 9.9 feet at 11 a. m. December 12 (discharge, 8,630 second-
feet); may have been as high or higher on December 11. Minimum stage
recorded, 1.80 feet at 4 p. m. August 30 (discharge, 87 second-feet).

1907-1922: Maximum stage, determined by leveling to high-water mark,
14.5 feet November 18, 1911 (discharge, 11,100 second-feet); water above
gage November 18, 19, 23, 24, 29, and 30, 1909, and stage may have exceeded
that reached in 1911. Minimum stage recorded, 1.0 foot September 26-28,
1910 (discharge, 56 second-feet).

Ice.—Stage-discharge relation not affected by ice.

DiversioNs.—None.

REguraTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve revised slightly
January 1; well defined below 3,000 second-feet. Operation of water-stage
recorder satisfactory except as noted in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage
height determined graphically from automatically made record, or, for days
of considerable variation in stage, by averaging results obtained by apply-
ing mean gage heights for shorter intervals. Records excellent except for
extremely high water and for periods when intake was clogged.

CoorrraTioN.—Puget Sound Power & Light Co. furnished gage height record
and made some discharge measurements.

Discharge measurements of North Fork of Snogualmie River near North Bend,
Wash., during the year ending Sept. 30, 1922,

Date. Made by— oo | Dis | Date. Made by— e | s,
Feet. | SecH1. Feet. | Sec.fit
. 9| John McCombs........ 2.23 179 || July 14 | Neth and Bertrand....| 2.50
12 | Neth and Van Wagoner| 2.12 153 || Aug. 25 | Kilgore and Neth._____ .93 108
Dee. 156 | McCombs and Neth...| 4.13 1,320 26 | [ [ S 191 - 103
Jan. 6 | Neth and Van Wagoner| 2.52 262 (| Sept. 22 | A.R. Neth...__._..._._ 2.08 141
Apr. 6 | Neth and Bertrand..._| 3.38 668
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Daily discharge, in second-feet, of North Fork of Snoqualmie River near North
Bend, Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
373 | 1,010 | 4,000 315 179 157 436 897 | 2,460 634 116 | 1,020
320 708 | 2,050 294 182 161 465 | 1,170 | 2, 520 628 112 809
284 552 | 1,430 274 187 179 | 1,210 | 1,470 | 2,620 | 648 109 428
253 461 | 1,130 262 203 184 | 1,100 | 3,360 | 2,400 596 105 422
230 558 | 1,010 263 206 176 780 1,340t 508 101 436
212 652 | 1,160 250 209 169 674 | 1,530 | 1,630 450 98 387
196 | 1,000 998 238 232 179 | 1,170 | 1,260 | 1,440 404 95 450
183 6 878 244 241 176 | 1,290 | 1,080 | 1,260 355 93 814
177 499 | 1,050 335 238 171 889 897 | 1,300 323 820
168 421 730 367 226 179 766 772 | 1,170 298 100 404
160 430 | 6,000 315 214 174 667 716 | 1,120 280 137 336
156 499 | 7, 530 287 203 174 576 766 | 1,220 268 169 287
162 688 | 3,400 277 198 174 520 | 1,096 | 1,300 256 158 256-
280 786 | 1,860 268 187 171 475 1 1,480 | 1,260 241 132 229
477 762 | 1,340 256 187 171 450 | 2,080 990 223 1 209
395 679 | 1,020 250 250 174 450 | 2,640 | 1,030 212 231 192:
366 558 6 241 271 166 426 1 2,880 | 1,010 200 161 174
402 482 708 206 277 226 400 | 2,460 930 195 139 164
322 441 583 206 256 404 395 | 1,730 973 184 128 154
770 399 510 212 238 351 470 | 1,440 | 1,060 171 159 148
751 523 488 594 741 | 1,260 930 161 161 138
441 | 1,000 451 593 982 | 1, 810 157 139 137
320 | 1,000 417 450 765 | 1,060 750 150 126° 139
281 921 386 387 634 | 1,140 857 145 116 137
348 | 1,110 358 343 648 | 1,100 930 139 109 128

1, 300 338 312 788 | 1,030 922 137 105 139

1, 600 2,230 301 766 956 881 132 161 235-
? 1, 440 317 287 736 | 1,360 818 130 97 327
1, 250 303 277 701 | 1,830 729 128 93 339

1,540 | 4,200 290 331 680 | 2,050 667 122 89 339
1,120 2 387 |- 2,340 oo 118 303 oocea--

Nore.—Intake
no record Degc. 1;

of other two forks.

clogged Oct. 26-29; kink in float tape interfered with operation of recorder for discharge
above 960 second-feet on Nov. 7, 21-23, 25, and 26; pencil caught in and tore paper from drum Nov. 30;
record faulty for few hours Deg. 11; discharge determined from comparison with records

Braced flgures show mean discharge for peried indicated.

Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash.,
Jfor the year ending Sept. 30, 1922.

[Drainage area, 102 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. Minimum.| Mean. squ;;re Inches. | Acre-feet.
mile.
(0101701 15 R S o 156 551 5.40 6.23 33, 900
November..__. 4, 200 399 907 8.89 9.92 000
December. 7,530 277 1,420 13.9 16.03 87, 300-
January. 367 187 251 2.46 2.84 15, 400:
February 277 161 210 2.08 2. 14 11,700
March. .. 594 159 264 2. 59 2.99 186, 200
April___ 1,290 395 702 6.88 7.68 41, 800
8Y-ue 3,360 715 1, 530 15.0 17.29 94,100
June.__ 2, 520 667 1,260 12. 4 13.83 75, 000
July_._.. 648 118 277 2.72 3.14 17,000
August. 303 89 131 1.28 1. 48 8, 060
September. .___ [ S 1,450 128 363 3. 56 3.97 21, 800
The year .} cuoeocoaaccaeoeo. 7, 530 89 658 6.45 87. 54 476, 000
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SOUTH FORK OF SNOQUALMIE RIVER AT NORTH BEND, WASH.

LocaTtioN.—In SE, ¥4 sec. 9, T. 23 N., R. 8 E., at Cooper ranch, half a mile south
of North Bend, King County, and 314 miles, by river, above mouth.

DRAINAGE AREA.—84 square miles (measured on topographic maps).

RECORDS AvAILABLE.—July 21, 1907, to February 29, 1908, and June 26, 1908, to
September 30, 1922.

Gaee.—Friez water-stage recorder on left bank at Cooper ranch; installed
October 2, 1916; inspected by employees of Puget Sound Power & Light Co.
For description of previous gages see Water-Supply Paper 512.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 150 feet below gage.

CHANNEL AND coNTROL.—Bed composed of gravel; shifting at extremely high
stages..

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 10.8 feet at 2 p. m. December 12 (discharge, 6,780 second-
feet); minimum stage from recorder, 1.19 feet September 25 and 26 (dis-
charge, 109 second-feet).

1907-1922: Maximum stage recorded ‘Water over gage’ November 3,
4,19, 23, and 29, 1909 (gage height and discharge not determined); minimum
stage recorded, 0.70 foot October 10 and 11, 1908 (discharge, 68 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—None.

RegurLaTION.—None.

Accuracy.—Stage-discharge relation changed at high water December 12 and
May 5, and owing to removal by blasting of drift from control February 28
to March 28. Rating curve used prior to December 12 well defined below
3,000 second-feet; curves used December 12 to May 4 poorly defined; curve
used May 5 to September 30 fairly well defined betwéen 100 and 1,800
second-feet. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table the mean daily gage height de-
termined graphically from automatically made record or, for days of con-
siderable variation in stage, by averaging results obtained by applying mean
gage heights for shorter intervals. Partial clogging of intake pipe caused
water stage in well to lag behind thatin river. This caused slight uncertainty
in daily records for periods of rapidly changing stage, but had little or no
effect on monthly results. Records good October, November, and May to
September; otherwise fair.

CoopreErATION.—Puget Sound Power & Light Co. furnished gage-height record
and made some discharge measurements.

Discharge measurements of South Fork of Snogqualmie River at North Bend, Wash.,
during the year ending Sept. 30, 1922.

Date. Made by— h?igi%, ch]x)a;sg—e. Date. Made by— h?i?}ﬁ. clPa?g.e.

Feet. | Secft. Feet, | Sec.ft.

Dee. 16 | John McCombs....____ 4.20 1,040 || July 15| Neth and Bertrand--..; 2.28 346
Jan. 4| Neth and VanWagoner| 2.46 358 || Aug. 24 | R. B. Kilgore.......... 1.24 112
Apr. 4 ___. [ [ T 3.04 477 || Sept. 22 | A.R. Neth_ ____.__...__ 124 118

ay 31 | R.B. Kilgore._..._._.. 5.21 1,650
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Daily discharge, in second-feel, of South Fork of Snogualmie River at North Bend,
Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
389 681 | 3,930 402 168 141 338 630 | 1,760 638 158 203
336 555 | 2,040 386 176 144 338 864 | 1,760 598 158 281
298 469 | 1,170 370 186 170 676 | 1,060 | 1,820 598 149 188
270 417 863 340 195 160 768 1 1,890 | 1,760 598 140 168
249 407 703 340 195 156 523 [ 1,760 | 1,540 560 140 168
232 417 681 326 195 160 443 1 1,230 | 1,330 522 140 168
218 469 617 326 206 160 691 | 1,030 | 1,180 522 132 309
202 414 565 355 216 160 960 850 | 1,080 486 132 308
192 369 5356 386 206 150 676 720 | 1,080 450 132 220
183 339 | 1,130 386 195 160 523 598 -1, 080 450 140, 188
200 333 | 4,370 340 186 150 482 560 986 416 149 168
170 349 | 6,460 326 186 170 406 560 986 400 168 149
177 369 | 3,900 299 176 170 354 720 { 1,030 384 158 149
198 488 | 1,880 286 168 160 338 804 | 1,030 368 149 140
232 535 | 1,300 274 168 160 322 | 1,230 804 352 149 132
232 507 | 1,040 261 176 160 338 | 1,650 850 362 149 124
232 446 8! 250 186 160 307 | 2,040 850 337 140 124
307 414 808 227 195 214 278 | 1,870 806 308 132 124

389 227 186 307 278 | 1,330 806 281 132 117
312 356 684 227 176 238 322 | 1,080 850 268 140 117
646 216 168 264 482 040 806 256 132 117

608 206 168 264 676 850 806 232 132 17

872 195 159 238 586 762 762 232 124 ur

536 186 151 214 502 850 806 220 117 110

536 216 159 192 523 806 806 209 17 110

502 261 151 181 630 762 806 | 198 110 17

468 250 151 170 830 720 762 188 117 132

468 216 142 186 630 894 762 178 117 140

4341 206 -_._.. 203 544 | 1,230 720 178 117 158

434 195 |l 251 528" |.1,430 678 168 117 149

402 176 202 ... 1,700 ... 168 140 |-

Monthly discharge of South Fork of Snogualmie River at North Bend, Wash., for
the year ending Sept. 30, 1922.

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum.| Mean. sqqltlzre Inches. Acre-feet.
mue.
1,960 170 420 5. 00 5.76 25, 800
2,640 333 564 6.60 7.36 33, 000
6,460 402 1,290 15.4 17.75 79,300
402 176 279 3.32 3.8 17,200
216 142 178 2.12 2.21 9, 890
307 141 190 2.26 2.61 11,700
960 278 503 5.99 6.68 29, 900
2, 040 560 1,080 12,9 14. 87 66,400
1,820 678 1,040 12. 4 13.83 61, 900
638 168 359 4.27 4.92 22,100
168 110 136 1.62 1.87 8,360
309 110 160 1.90 2.12 9, 520
6,460 110 518 6.17 83.81 375, 000
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STILAGUAMISH RIVER BASIN.
DEER CREEK AT 0S0, WASH.

Location.—In sec. 5, T. 32 N., R. 7 W., 134 miles above Oso and junction with
North Fork of Stilaguamish River, Snohomish County.

DRAINAGE AREA.—84 square miles (measured on topographiclmaps).

RecorDs AvaILABLE.—August 11, 1917, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder on left bank about 250 feet
below mouth of 3-mile canyon; inspected by C. G. Bloxham. Datum
lowered 0.50 foot July 24, 1920.

DiscEARGE MEASUREMENTS.—Made by wading or from highway bridge at Oso.

CHANNEL AND CONTROL.—Bed composed of boulders and gravel overlying bed-
rock. Banks high. One channel at all stages. Stage of zero flow, ac-
cording to measurements made September 13, 1921, gage height —0.50
foot +0.25 foot.

EXTREMEs OF DISCHARGE.—Maximum stage during year from high-water marks
in well, 11.7 feet on December 12 (discharge, 10,400 second-feet) ; minimum
stage, from recorder, 0.70 foot August 8-10 (discharge, 45 second-feet).

1918-1922: Maximum stage recorded that of December 12, 1921; mini-
mum discharge, 27 second-feet September 29 and 30, 1919.

Ice.—Stage-discharge relation affected by ice, during severe winter.

DiversioNn.—None.

ReguruaTioN.—None.

Accuracy.—Stage-discharge relation changed December 13; not affected by ice.
Rating curve used prior to change well defined below 3,000 second-feet;
that used subsequent to December 13 well defined below 2,000 second-feet.
Operation of water-stage recorder satisfactory except as noted in footnote
to table of daily discharge. Clogged intake pipe interfered with correct
registering of low-water gage heights for long periods as noted in footnote
to table of daily discharge. Daily diseharge ascertained by applying to
rating table mean daily gage height determined graphically from auto-
matically made record or, for days of considerable variation in stage, by
averaging results obtained by applying mean gage heights for shorter
intervals. Records excellent October, November, and May to August;
good for September; otherwise fair.

CooPErATION.—Station maintained in cooperation with Western Power Co.

Discharge measurements of Deer Creek at Oso, Wash., during the year ending
Sept. 30, 1922.

- Gage Dis- - Gage | Dis-
Date. Made by- height. | charge. Date. Made by- helght. | charge.
Feel. | Sec.ft. Feel. | See-ft.
Mar. 18 | John McCombs......_. 1.43 130 || May 23 | R. B. Kilgore_ . ..._.... 3.59 855
18 [.__.. doo ol 1.47 136 25 |oao-- o ) S, 3.46 773
Apr. 16 |.____ {5 11 S, 1.97 229 || Aug. 31 |.__._ (0 s TN L54 146
ay 22 | R.B. Kilgore._..__..._ 4,13 1,140 || Sept. 8 |----_ (1 N 2. 51 385
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Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the year ending
. Sept. 30, 1922.

Day. Oct. | Nov. | Dee¢. | Jan.

Feb. | Mar.

Apr. | May. | June.

356 648 | 1,670
458 988 | 1,630

1,880 { 1,630
2,240 | 1,
1,650 | 1,070
1,020 905
795 796
626 695
500 770
417 720
362 626
334 744
618 795
1,040 672
1,420 540
1,840 560
1, 800 540
1, 360 500
822 540
603 603
962 492
1,310 430
850 400
878 451
44 451
626 455
560 420
088 359
1,280 314
1,440 263

3
1,510 foueea-s

_July. | Aug. | Sept.
28| 51| 1,060
256 | 50| 352
26| 49| 177
220 | 48| 413
88| 47| 456
wi| 46| 288
157 46| 1,440
187] 461 410
24| 45| 243
13| 137 184
108! 236 154
00| 188 130
3| 18| 1M
8| 75{ 104
81| 3l 92
80| 241 85
75 |- 108 81
73| 7 79
71| 38 76
70| 540
691 202 72
66| 126 547
63 23
62| 81| 154
61] 72| 122
60| 60| 121
Bl o
56| e1|f %0
| 59
4| 134 ...

NoTe.~—Recorder not operating satisfactorily Dec. 12-17, and Apr. 18-29, Silt in well seriously affected

operation of recorder Dee. 23-31, Jan. 5, 6, 11-31, Feb. 1-6, Feb. 8 to Mar. 17, and Sept. 27-30.

ischarge

determined by comparison with records of Bultan River near Sultan and from occasional staff readings

by observer.

Monthly discharge of Deer Creek at Oso, Wash., for the year ending Sept. 30, 1922.

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimuom., Mean. sqtillare Inches. } Acre-feet.
miue.
Octaober 4,060 78 792 9.43 10. 87 48, 700
November. ..o omacacanas 4,290 210 1,050 12,5 13.95 62, 500
December. 1, 060 12.6 14. 53 65, 200
1,480 |oeeeo 262 3.12 3.60 16, 100
194 2,31 2.40 10, 800
1,040 | _oo_o... 236 2.80 3.23 14, 400
2,280 |occcomaaaoee 623 7.42 8.28 37,100
2, 240 362 1,040 12.4 14.30 , 000
1,670 263 715 8.51 9. 50 42, 500
256 54 109 1.30 1.50 6, 700
540 45 123 1.46 1.68 7,560
1, 440 72 314 3:74 4,17 18, 700
The year-. . ccocaommccaaoeaan - 45 544 6.48 88.01 364, 000
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* SKAGIT RIVER BASIN.
SEAGIT RIVER BELOW RUBY CREEK, NEAR MARBLEMOUNT, WASH,

LocaTioN.—In Whatecom County, three-fourths of a mile below Ruby Creek, 5
- miles-above Reflector Bar, and 23 miles northeast of Marblemount, Skagit
County. k

DRAINAGE AREA.—978 square miles. Area in United States measured on
Washington National Forest map, edition of 1922; area in British Columbia,
390 square miles.!

REcorps AVAILABLE.—June 1, 1919, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder on right bank, three-fourths
-of a mile below Ruby Creek; installed June 9, 1919, inspected by F. E.
Dayvis. .

DisCHARGE MEASUREMENTS.—Made from cable 40 feet below gage.

CrannNeL AND coNTROL.—Control at head of rapids about 125 feet below gage’
composed of large, angular boulders and perhaps some bedrock; permanent.
Banks high and wooded; not subject to overflow. One channel at all
stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 16.1 feet at 7 p. m. December 12 (discharge, 45,700 second-feet) :
minimum stage, from recorder, 3.44 feet on March 6 (discharge, 627 second-
feet).

1919-1922: Maximum stage recorded that of December 12, 1921; mini-
mum stage recorded, 3.30 feet at 10 p. m. November 11, 1919 (discharge,
555 second-feet).

Ice.—Stage-discharge relation slightly affected by ice during severe winters.
Flow estimated from observer’s notes and weather records.

DiversioN.—None.

ReguLaTION.—None.

Accuracy.—Stage-discharge relation permanent and well defined below 20,000
second-feet; affected by ice December 21 to January 1, January 15-21,
and February 1-5. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage heights
determined from recorder graph by inspection or, for days when there was
considerable variation in stage, by averaging results obtained by applying
to rating table mean gage heights for shorter intervals. Records excellent.

CooPERATION.—Maintained in cooperation with city of Seattle.

Discharge measurements of Skagit River below Ruby Creek, near M arblemount
Wash., during the year ending Sept. 30, 1922.

i - Gage | Dis- - Gage | Dis-
Date. Made by- height. | charge. Date. Made by height. | charge,
Feet. | Sec.-ft. Feel. | Secft.
Jan. 3| F.E.Davis.._._.____._ 4,63 1,660 || Apr. 28 | John MeCombs........ 5. 62 2,840
Feb. 16 |..._. [ 0 T, 3.60 716 || June 11 | Parker and Davis____.. 8.95 | 10,900
Mar. 1 |._._. A0 3.48 653 || Sept. 14 | J. E. Stewart__...______ 4. 58 1, 600

1 White, A. V., Water Powers of British Columbisa, p. 483, Conservation Commission of Canada.
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in second-feet, of Skagit River below Ruby Creek, near Marble-

mount, Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
5,820 | 2,810 ! 1,850 660 750 | 3,890 | 17,200 | 6,970 | 2, 600 150
4,830 | 2,740 | 1,740 849 794 | 4,070 | 20,200 | 6,970 | 2,540 | 1,910
4,160 | 2,480 | 1,640 780 649 920 | 3,880 | 23,200 | 7,490 | 2,410 | 1,740
3,720 | 2,280 | 1,580. 644 | 1,000 | 4,070 | 24,7001 7,490 | 2,340 | 1,
3,720 | 2,150 | 1,530 632 | 1,020 | 4,160 | 22,200 | 6,710 | 2,220 | 1,
4,340 | 2,030 | 1,480 794 627 | 1,090 ) 4,070 | 18,200 | 6,060 } 2,000 | 1,480
4,250 | 1,910 | 1,430 822 632 | 1,380 | 3,890 | 14,800 | 5,580 | 2,030 | 1,800
3,800 | 1,860 | 1,380 | 822 | 638 | 1,530 | 3,640 | 12,200 | 4,930 | 1,970 | 1,580
3,400 | 1,910 | 1,430 787 644 | 1,480 | 3,400 | 11,400 | 4,440 | 2,030 | 1,480
3,100 { 3,770 | 1,380 T4 649 | 1,430 ' 3, 180 | 11,000 | 4,160 | 2,150 | 1,690
3,020 | 12,400 ; 1,280 774 654 | 1,380 | 2,950 { 11,000 | 4,070 | 2,410 | 1,860
2,880 | 29,200 | 1,280 768 654 | 1,330 | 2,880 | 11,400 | 4,070 | 2,150 | 1,860
2,670 | 24,200 | 1,240 768 660 1,280 « 3,250 | 12,200 | 4,070 | 1,910 | 1,740

540 | 13,000 | 1,190 762 660 | 1,250 1 4,340 | 13,000 | 3,890 | 1, 1, 640
2,410 | 8,600 | 1,170 738 660 | 1,200 l 6,450 | 12,200 | 3,560 | 2,600 | 1,580
2,280 | 6,580 | 1,140 738 660 | 1,180 . 10,200 | 10,600 | 3,320 | 2,280 | 1,530
2,080 | 5,470 | 1,120 750 654 | 1,170 | 14,800 | 9,900 | 3,250 | 2,030 | 1,380
1,970 | 4,630 1,000 | 744 | 654 | 1,150 | 15,300 | 8,900 | 3, 2,030 | 1,330
1,740 | 3,800 | 1,070 732 654 | 1,160 ‘ 12,600 { 8,310 ( 3,320 | 2,150 [ 1,330
1,690 | 3,180 | 1,040 726 654 | 1,380 ! 10,200 | 9,550 | 3,180 | 2,410 | 1,330
1,680 ! 3,070 | 1,020 720 690 i 1,800 | 8,310 i 10,200 ) 2,950 | 2,030 | 1,190
1,690 | 2,960 992 714 690 | 2,540 | 7,230 | 8,900 | 2,810 | 1,800 | 1,640
1,690 | 2,850 960 702 684 | 2,540 | 6,580 | 7,760 | 2,600 | 1,800 | 1,380
1, 690 660 ' 2,480 | 6,580 | 7,760 | 2,540 | 1,800 | 1,260
1, 680 664 | 2,480 | 6,710 , 600 | 2,600 | 1,860 | 1,200
1, 800 649 | 2,670 | 6,190 | 8,900 | 2,670 | 1,970 | 1,640
2, 950 649 { 2,810 | 59401 9, 2, 2,030 | 2,030
2,670 649 | 2,810 | 7,230 [ 8,600 | 2,600 | 2,030 | 1,690
2, 410 654 | 2,880 | 9,550 | 8,030 | 2,600 | 2,030 | 1,480
2, 540 672 | 3,180 :. 12,200 | 7,230 | 2,600 | 2,030 | 1,580

....... 714 ' .1 15,300 {-.--.-..] 2,600 | 2,150 |..o.._.

Norte.—Braced figures show mean discharge for period indicated.

Monthly discharge of Skagit River below Ruby Creek, near Marblemount, Wash., for
the year ending Sept. 30, 1922.

[Drainage area, 978 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. | square Inches. | Acre-feet.

e.
October. ..o oo 13, 000 1,270 3, 060 3.13 3.61 188, 000
November_ - oo 5,820 1, 680 2,840 2.90 3.24 169, 000
December.. 29, 200 1, 860 5,250 5.37 6.19 323, 000

January._.. 1, 850 787 1,200 1.23 1.42

February .- 822 678 750 767 .80 41,700
March. _ 714 627 657 .672 77 40, 400
il 3, 180 750 1, 670 1.71 1.91 99, 400
ay.. 15, 300 2, 830 6, 870 7.02 8,09 422, 000
June_. 24,700 7, 80 12, 200 125 14.00 726, 000
July.._. 7, 490 2, 540 4,070 4.16 4.80 -000
August. 2, 600 1, 800 2,120 2,17 2. 50 130,000
September. .. ... 2, 150 1,190 1, 600 1.64 1.83 95, 200
Theyear. . ... 29, 200 627 3, 540 3. 62 49.16 2, 560, 000
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SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Location.—In sec. 8, T. 37 N., R. 13 E. (unsurveyed), in Whatcom County,
at Reflector Bar ranger station, 75 feet below mouth of Canyon Diablo,
three-fourths of a mile above Stetattle Creek, 134 miles below Thunder
Creek, and 19 miles northeast of Marblemount, Skagit County.

DraiNaGE AREA.—1,100 square miles. Area in United States measured on
Washington Natmnal Forest map, 1922 edltlon Area in British Columbia
390 square miles.?

REcorps AvainaBLE.—December 6, 1913, to September 30, 1922 when records
were discontinued.

‘Gage.—Stevens continuous water-stage recorder on right bank 75 feet below
mouth of Canyon Diablo; installed April 13, 1914; inspected by F. E.
Davis. Prior to April 13, 1914, inclined staff at same site but at datum
2.00 feet higher.

DISCHARGE MEASUREMENTS.—Made from cable 50 feet below gage.

‘CHANNEL AND coNTROL.—Control is section of stream bed from 100 to 600 feet
below gage. Length and location of control vary with stage. Bed com-
posed of large boulders near right bank, gravel in center, and sand and
rock near left bank; shifts during floods. One channel at all stages. Banks
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 14.1 feet at 7 p. m. December 12 (discharge, 58,000 second-feet);
minimum stage recorded, 1.72 feet at noon February 24 (discharge, 704
second-feet).

1913-1922° Maximum stage recorded that of December 12, 1921; mini-
mum stage, from recorder, 1.64 feet from 4 p. m. November 11 to 9 p. m.
November 12, 1919 (discharge, 665 second-feet).

A field investigation and office study of flood data in the Skagit River
basin indicates that a great flood occurred sometime prior to 1879. High-
water marks and other evidence seem to prove that the river reached a stage
of about 20 feet at Reflector Bar (discharge, about 100,000 second-feet).
The flood of November 29-30, 1909, reached a stage of about 15 feet at
Reflector Bar (discharge, about 58,000 second-feet). The flood of November
18-19, 1897, was about the same as the flood of December 29-30, 1917,
The spring floods of 1862, 1880, and 1894 probably reached nearly to the
stage of the floods of 1897 and 1917,

Ioe.—Stage-discharge relation slightly affected by ice during severe winters;
discharge determined from observer’s notes and weather records. .

DiversioNs.—None.

ReeuLaTioNn.—None.

"Accuracy.—Stage-discharge relation changed at high water on December 12;
affected by ice December 19-26 and January 26 to February 4. Rating
curves well defined. Operation of water-stage recorder satisfactory except
that intake pipe to stilling well was clogged for long periods resulting in a
lag between river and stilling well heights. Except as noted in footnote to
table of daily discharge, daily discharge ascertained by applying to rating
‘table mean daily gage height determined from recorder graph by inspection.
Records good.

CoorrrATION.—Maintained in cooperation with city of Seattle.

$White, A. V., Water Powers of British Columbia, p. 483, Conservation Commission of Canada.
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Dvischarge measurements of Skagit River at Reflector Bar, near Marblemount, Wash.,
during the year ending Sept. 30, 1922.

Gage | Dis- - Gage | Dis-
Date. Made by— height. | charge. || Date: Made by height. | charge.
Feet. | Sec.-ft.
Oct. 1| D.J.F. Calkins___.___| 3.22 2,580 || Apr. 29
Dec. 27| F.E. Davis______ 3.38 2,580 || .June 8
Feb. 9 |.____ do____.___ 206 969 14
26 .. do____ . __] 1.83 761 || Sept. 16
Apr. 26 | John McCombs..______ 3.72 3,190 16

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount,
Wash., for the year ending Sept. 30, 1922.

Day. Oct Nov. | Dec Jan. | Feb. { Mar. | Apr. | May. | June. | July.| Aug. | Sept.
1. 2,630 | 6,960 | 3,720 | 2,100 784 | 047 | 4,750 | 20,700 | 8,850 | 4,500 | 3,760
2. 2,380 | 5,690 | 3,500 | 2,030 |{ g0 | 784 | 983! 4,880 | 23,600 4370 | 3,120
3 2,140 | 4,970 | 3,190 | 1,890 816 |) 4,880 9,700 | 4,240 | 2,830
4. 2,070 | 4,440 | 2,900 | 1,890 200 5,150 3,020
5. 2,000 | 4,570 | 2,720 | 1,820 920 78 5,290 | 125,000 | 8,850 2, 480
6 1,850 | 5,350 | 2,540 | 1,760 | 912 776 5,150 8, 000
7 1,740 | 5,400 | 2460 | 1,700 | 929 | 768 5,020 | 16,700 | 7,830 |(3400 2 300
8. 1,750 | 4,700 | 2,460 | 1,700 | 1,000 | 768 4,620 | 13,800 | 6,600 ]
9 1,720 | 4320 | 2,460 | 1,700 | 974 | 768 |V1,500 | 4,240 | 12700 | 6, 010
10. 1,780 | 3,840 | 5420 [ 1,640 | 047 | 768 | 4,000 | 13,000 | 5,580 2,650
11. 1,850 | 3,720 | 16,200 | 1,580 | 938 | 760 3,650 | 13,000 | 5,430 | 3,880
12 1,780 | 3,500 | 38,000 | 1,520 | 938 | 760 3,540 | 13,400 3,320
13- 2,070 | 3,190 | 30,200 | 1,460 | 904 | 760 4,000 | 14,300 |l o0 | 2,830 | 2,950
14 2,860 | 3,000 | 16,700 | 1,460 [ 880 | 760 5,430 | 15,200 |(% 2,700
15 3,170 | 2,900 | 11,300 | 1,360 | 880 | 753 |/ 14, 200 4,200

3,090 | 2,720 | 8,680 | 1,360 | 888 | 739 | 1,360 |(1%5%0 | 12 700 | 4,750 | 3,540 | 2, 560
3290 | 2540 | 7,200 | 1,320 | 912 | 725 | 1,400 4620 | 3,320 | 2,240
3,090 | 2,460 | 6,300 | 1,340 | 888 | 768 | 1,380 | 17,500 |}11,000 | 4,900 | 3,430 | 2170
6,000 | 2,140 1,280 | 64| 800 | 1,400 | 14200 4800 | 3,650 | 2,240
7,240 | 2, 140 1270 | 856 | 792 | 1,580 | 12,000 [ 12,000 | 4,620 | 3,760 | 2,150
21 4,840 | 2,070 1,250 | 848 | 832]2100| 9,900 | 12,700 | 4,500 | 3,120 | 1,820
2. 3,840 | 2,140 || 5 ;o0 (1,220 | 800 | 792 | 2,020 | 8500 4,000 | 2,830 | 2,600
% 3,200 | 2,140 |[ & 1,160 | 784 | 856 |3,120 | 7,670 |+10,000 | 3,660 | 2,920 | 2,030
2. 3,000 | 2,140 1,150 | 739 | 800 |3, 7,67 ~ | 4,000 | 3,120
25. 2,900 | 2, 140 L140 | 776 | 7843020 | 7,670 | 11,000 | 4,000 | 3,220 || 5 00
26. 3,000 | 2,300 776 | 716 | 3,220 | 7,200 | 11,000 | 3,880 | 2,430
7. 3,000 | 3,840 | 2,560 8001 776 | 3,430 | 6,900 | 11,300 | 4,000 | 3,650 | 3,020
28 9,200 | 3,500 | 2,560 ||, go0 | 776 | 792 (3,430 | 8330 [ 11,000 | 4120 | 3,650 | 2,320
29. 17,500 | 3,000 | 2400 |[¥ 200 | 3,430 | 11,300 | 10,200 | 4,120 | 3,650 | 2,030
30. 12,300 | 3,200 | 2,320 08 { 3,880 [ 14,200 | 9,550 | 4,120 | 3,540 | 2,400
31... 8, 520 2,170 880 |- 17,500 |ooroo. 4,240 | 3,540 | ..

*NoTE.—Owing to clogged intake, recorder graph not representative of true gage height Oct. 14, 15, 19, 28,
29, Dec. 12, Apr. 3-15, May 15-17, June 3-6, 13, 14, 17-19, 22-24, July 24, 12-15, 18, 19, Aug. 4-10, 14, 15,
Sept. 6-9, 11-15, 20, 22, and 24-26; discharge determined from results obtained for Skagit River below Ruby
Czaaiaktpgjs those for Thunder Creek near Marblemount. Braced figures show mean discharge for periods
ndieated.

31986—261—wsp 552——b
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Monthly discharge of Skagit River at Reflecior Bar, near Marblemount, Wash., for
the year ending Sept. 30, 1922.

[Drainage area, 1,100 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqwlare Inches. | Acre-feet.
mile
October. 17, 500 1,720 4,070 3.70 4.27 250, 000
, 3,510 3.19 3.56 209,
6, 700 6.09 7.02 412, 000
1,420 1.29 1.49 87,300
876 . 796 .83 48, 700
785 .74 .82 48, 300
2, 000 1.82 2.03 119, 000
8,150 7.41 8. 54 501, 000
14, 500 13.2 14.73 000
5,700 518 5.97 350, 000 -
3, 490 3.17 3.66 215, 000
2, 530 2.30 2.57 151, 000
4,490 4.08 55.49 3, 250, 000

SEKAGIT RIVER AT THE DALLES, NEAR CONCRETE, WASH.

Locarion.—In NE. 14 sec. 16, T. 35 N., R. 8 E., at head of canyon known as
The Dalles, 114 miles southwest of Concrete, Skagit County, 52 miles above
mouth and 1 mile below Baker River.

DrAINAGE AREA.—2,700 square miles (measured on General Land Ofﬁce and
British Columbia maps).

REcorDs AvarLaBLE.—Flood peaks only.

Gage.—Vertical and inclined staff on right bank installed December 23, 1922,

DiscEARGE MEASUREMENTS.—No equipment available.

CHANNEL AND coNTroL.—Boulder riffie below canyon for low stages; rock’
canyon forming The Dalles for high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 56.6 feet about 1815 (dis-
charge, 500,000 second-feet). Other floods are known to have occurred
about as follows:

Gage height Discharge
Date. (g&’g (second-
feet).
gage).
Feet.
, 1856 4.6 , 000
Nov. 19 1897. . 38.4 275, 000
30, 1909 36.4 ), 000
Dec. 30, 1917__. 33.0 220, 000
13, 1921 - o ooooeaeean 34.9

Minimum discharge, about 2,500 second-feet.
DrversionNs.—None.
RegurATION.—None,
CoorErAaTION.—Gage installed by Skagit County.

SKAGIT RIVER NEAR SEDRO WOOLLEY, WASH.
Locarion.—In NW. ¥4 sec. 36, T. 35 N., R. 4 E., at Northern Pacific Railway
bridge three-fourths of a mile below intake of Beatty’s slough, 114 miles south

of Sedro Woolley, Skagit County, 21 miles above mouth, 31 mjles below
The Dalles, and 32 miles below Baker River.
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DraINAGE AREA.—2,970 square miles, revised; measured on topographic maps
and map of Washington National Forest, edition of 1922, Area in British
Columbia, 390 square miles.?

REcORDs avaiLaBLE.—May 1, 1908, to December 31, 1919, and February 1.
1921, to September 30, 1922, Monthly mean discharge for period of missing

- records computed as described in footnote to tables of monthly discharge.

GageE.—Vertical staff on upstream draw guard of railway bridge, installed about
May 1, 1908, read by E. J. Woods May 1, 1908, to September 26, 1916,
and by W. H. Gale beginning February 1, 1921. From September 27, 1916,
to September 2, 1919, chain gage on railway bridge, read by E. J. Woods,
Temporary vertical staff, installed September 25, 1915, and used until
September 26, 1916, whenever stage was below 37 feet. Temporary ver-
tical staff loceted on downstream side of groups of piles, 50 feet above third
concrete pier of railway bridge from left bank; at same datum as original
vertical staff. Zero of gages set at elevation of extreme low water in Puget
Sound. A staff gage on upstream shoreward side of highway bridge, 1,500
feet above present gage and at different datum, was read September 28 to
December 31, 1919.

DiscEARGE MEASUREMENTs.—Made from highway bridge 1,500 feet above gage,
or from Northern Pacific Railway bridge at gage. Beatty’s slough measured
from highway bridge.

CHANNEL AND coNTROL.—Qravel; shifts at high stages; banks not subject to
overflow except during floods.

EXTREMES OF DISCHARGE.— Maximum stage recorded durlng year ending Septem-
ber 30, 1922, 54.3 feet at 8 a. m. December 13 (discharge, 210,000 second-
feet) ; minimum stage recorded, 33.5 feet February 2-4 and March 30 (dis-
charge, 4,680 second-feet).

1908-1922: Maximum stage recorded, 56.5 feet at 9 a. m. November 30,
1909 (discharge, 220,000 second-feet) ;* maximum stage and discharge of flood
of December, 1917, published in Water-Supply Paper 482, page 45, and
Water-Supply Paper 512, page 85, found to be in error. More complete
information and additional high-water marks indicate maximum stage was
54.1 feet at 4 a. m. December 30, 1917 (discharge, 195,000 second-feet).

Earlier floods are known to have occurred about as follows:

Between 1805 and 1825, as estimated from Indian tradition, maximum
stage 63.5 feet determined by comparison with stage at The Dalles where
stage was known by a deposit of flood sand in a protected eddy (discharge,
about 400,000 second-feet by comparison with flow at The Dalles).

About 1856, as indicated by the age of trees growing on a bar at an eleva~
tion lower than stage of this flood and at a point where high velocity and
drift at that time cleared the bar of any trees that may have been growing,
and probably December, 1856, as indicated by precipitation at Vancouver,
Wash., maximum stage determined at several points near gage, by silt
deposits in the bark of cedar trees and by stain on the bark of trees. Stage
60.0 feet according to the records of early settlers and also according to later
checks by a United States Geological Survey engineer (discharge, about
300,000 second-feet by comparison with flow at The Dalles).

November 16, 1896, maximum stage determined from high-water marks,
54.8 feet (discharge, 185,000 second-feet).

November 19, 1897, maximum stage determined from high-water marks,
54.9 feet (discharge, 190,000 second-feet).

3 White, A. V., Water powers of British Columbia, p. 483, Conservation Commission of Canada.
4 Revised in this report.
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November 16, 1906, maximum stage determined from high-water marks,
54.7 feet (discharge, 180,000 second-feet).

Minimum stage recorded, 32.3 feet September 29-30 and October 10-11,
1915 (discharge, 2,830 second-feet).5

Ice.—Stage-discharge relation seldom affected by ice.

Diversion.—Beatty’s slough carries from 1.5 per cent of total flow at low stages
to 8 per cent at high stages. Amount determined at each visit and added
to flow measured on main channel. Flow in Beatty’s slough is included
with the flow in the main channel in the records of this station.

ReaurarioNn.—None.

Accuracy.—Stage-discharge relation changes frequently. Previous rating
curves found to be in error, primarily due to insufficient information regard-
ing behavior of river during floods. Daily discharge from beginning of
record revised in this report from rating curves based on slope determina-
tions, high-water marks, and a mass of data obtained from old residents
of the valley. Gage read once or twice daily to tenths. Practically no
diurnal fluctuation. Daily discharge ascertained by applying daily gage
height to rating table. Records prior to 1910 poor, thereafter good below
75,000 second-feet and poor above that discharge, except for peak discharges
of 1917 and 1921 which are fair.

CooPerAaTiON.—Skagit County contributed funds for meeting expense of special
flood investigation upon which revised results in this report are based.

Discharge measurements of Skagit River near Sedro Woolley, Wash., during the period
May 1, 1908, to Sept. 30, 1922.

- Gage Dis- . QGage | Dis-
Date. Made by height. { charge. Date. Made by height. { charge.
1908 Feet. | Sec.-ft. 1915 Feet, | Sec.-ft.
June 12 | F.8.andJ. C. Qreely..| 46.4 38,400 (| Jan. 11 | I. L. Collier-. .cacaee.-. 34.76 9, 380
20| F.S.Greely. .. .oo..._ 41.8 19, 900 J.T. Hartson .
Oct. 10 {.-... do.... 35.8, 3,980
Nov. 5 |eeeen s 7 H 39.8 14, 300
1910
Aug. 26 | Henshaw and Qilkey._.| 37.5 6,840
Sept. 30 | Kimble and Gilkey....| 37.98 | 8 540
) d 15, 000
4,260
11,000
21,900
61,200
23, 200
10,200 || May 8| John McCombs......-. 37.48 | 20,500
5,050 15 | McCombs and Parker..{ 39.57 | 30,400
15,800 || Aug. 15 | John McCombs. 36.87 | 17,100
Dec. 23 | T. R. Newell. 28, 000
26 |eenen (¢ [, DR 16, 800
11, 400
8,990 1918
5840 || Jan. 2 48.24 | 91,100
46, 500 45.25 | 66,200
30, 800 11 39.22 | 23,800
29,700 || Mar. 34.04 6, 500
9,390 || Apr. 30 38.64 | 24,000
11,300 {| June 18 40.20 | 33,900
Oct. 5 34.45 7,620
16 34.73 7,800
8,960 || Nov. 26 34. 66 7,870
11,600 || Dec. 10 36.47 | 14,000
33, 900
27,800 1919
5820 || Feb. 8 ... [+ 7, I 34,56 8,570
18,500 )l Mar- 28 L 20 - ceecemaneconee 3405 | 9,440
1914 June 17 | John McCombs......... 38.63 | 25,100
May 4 | Parker and Collier..... 39.60 | 26,700 18 A 25, 700
Sept. 23 | I. L. Collier........... 35.18 9,530 || Sept. 19 8,330

« Temporary staff gage readings, in feet, as follows: Sept. 8, 1915, 33.14; Sept. 14, 1915, 32.67; Dec. 12,
1915, 36.35; Dec. 13, 35.80; and Sept. 27, 34.92.

§ Revised in this report.
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Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the

period May 1, 1908, to Sept. 30, 1922.

Day. May. | June. | July. | Aug. l Sept. Day. May. | June. | July. | Aug. | Sept.
1 -
1908 ‘
T -| 16,700 | 15,400 | 31,500 | 13,500 | 6,150 24,800 | 10,100 | 6,150
A A 16,000 | 37,100 | 12,400 : 6,580 21,700 | 11,200 [ 5, 740
[ F—. 17,400 | 14,800 | 36,100 | 11,200 | 6,360 23,200 | 11,200 | 5,350
4 15,100 | 15,400 | 30,600 | 11,800 i 6, 360 24,800 | 11,800 | 4,080
. , 500 | 16,000 | 24,400 | 11,800 | 6,580 24,800 | 11,800 | 4,980
i
6 .. 13,500 | 17,400 | 22,000 | 12,100 | 6, 580 26,400 | 11,200 | 4,980
T ,400 | 21,700 | 25,600 | 11,800 | 6, 580 27,200 | 10,600 | 4,680
8. 18,800 | 32,000 | 30, 11,200 7,980 26,400 | 10,600 | 4,630
[+ S 16,000 | 41,300 | 32,000 | 11,800 | 6,800 24,000 | 10,900 | 4, 300
10 . 45,800 | 20,200 | 11,200 | 6,150 19,500 | 8,990 | 4,140
) ) P, 13,500 | 47,000 | 28,800 | 10,600 , 6,580 16,000 | 7,980 | 3,680
12, .. 12,400 | 40,200 | 31,500 | 10,600 ; 7,030 13,500 | 7,030 | 3,680
13 s 35, 600 s 9,520 | 6,580 12,400 | 10,600 | 3,540
4 11,500 | 37,100 | 34,200 | 9,520 | 6,360 11,200 | 9,520 | 3,540
15 .- 11, 41,300 | 30,600 | 9,520 | 6,150 11,200 | 7,500 | 3,600
| 12,400 | 6,580 |- —-..--
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June. { July. | Aug. | Seps.
8,990 7,500 7,030 13,200; 7,080 34,600 21,000 12,400, 7,080
7,980 7,980 7, 11,200 8,990| 48, 200| 21,000 11,200 8,480
7, 5001 16,700 8, 480| 9, 520| 11,800| 48, 200| 21,700 10, 100| 8,990
7,030 14,200 8,480 8,480/ 16, 700 37, 100| 23,200/ 10,300 9, 520
6, 580| 10,900 7, 7,980| 16, 000, 32,400, 22,500 9,520 9,520
6,360 5,350 7,500 7, 500; 13, 500| 27,600 22, 500! 8,090 9,520
6,150| 7,740 7,500 7,260 11,800 25,200 25,600] 8,090 8,990
8,480/ 7,030 7,030 7,030 10,600 26,000, 22, 500 9,250 7,980
8,730, 7,030 6, 580 7, 260| 10, 600/ 28, 800, 22, 500) 8,990, 7, 030
7,500 7,030/ 6,360 7,740 11,200| 33,300 21,000, 9,520| 7,030
7,030 8, 480! 6, 150 7, 500} 10, 600| 38, 100‘ 22,500 8,730 7,500
8,730l 9,250 5, 94 7, 500] 10, 100| 39, 1001 24, 000| 8,990; 6, 150
13, 500{ 9,520{ 5,74 8,4801 9,790| 31, 500{ 19, 500 8,990| 5,740
10,600( 9,520 5,3 8,990/ 10, 600/ 28,000 18,100 9,2. 5,740
8,990 7, 5, 540 8,730 11,800/ 30, 600; 18,800 10,100 5,350
7,980 9,250 9,520 8, 480’ 12, 400} 29, 200| 19, 500, 8,480 5,360
7,260 14,800 14, 800) 7,740 12,900| 26,400 16,700 7,980/ 6,150
6, 580| 16,700 11,800 7,500 12,900 25,200 14,200] 8,230, 6,150
6,150| 16, 000} 11, 200| 7,030 14, 500| 26,400 12,900 8,480 5, 160
6, 150/ 26, 800{ 9,790 6, 800 14, 200| 25, 600| 13, 9,790 7,030
6, 15531 17,400; 8,730 6, 800| 12, 900} 23,200 13,500 8, 230| 10, 900
6, 150; 14,200 7, 500 7,030| 11,800 21,400/ 15,400, 7,500 8,730
6,150 11,800 7,260 7,260) 11,800 19, 500/ 16,700 7,030| 6,580
6, 150 10,600 7, 500! 7, 500, 14,200| 19, 500| 15,700| 6, 580| 6, 580
6,580 9,520 7, 8,990, 18, 800| 18, 800| 14,800, 6,580 6,160
7
7
7,
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Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the
period May 1, 1908, to Sept. 30, 1922—Continued.

Day.

Oct.

Nov.

Dec.

Jan,

Feb.

Mar.

Apr.

May.

June.

July.

Aug.

Sept.

6,150
5,740
5, 350
6,150
6,150

30

6, 5

28,800
21, 700
31,500

118, 000

198, 000,

26, 500
37,600

BEREER

g 883833

000

Do
=
I=2=)

TN

R X=X
=3
&

26, 500

27, 600
28, 200
25, 400

y

35, 200

49, 200!

34, 600|
27,000

3

23,
23, 800|
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near Sedro Woolley, Wash., for the
1922—Continued
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SKAGIT RIVER BASIN.
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Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the
period May 1, 1908, to Sept. 30, 1922—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ; June. | July. | Aug. | Sept.
1913-14 -

17,600 6,000/ 10,500 21,200 10,200 15,100/ 24,800] 27, 200 12,100 8,150

15,500] 6,000 9,200| 21,700 9,590/ 19,900/ 32, 000] 31,400 13,200, 7,620

13,800] 6,240| 8,710 15,900/ 10,200| 30,300/ 37,200] 31,400 12,500 7,620

12,4000 8,570/ 8,430| 13,900| 13, 500 30,300 32,000 32,000 12,100 7,360

11, 800 60,600/ 7,880; 12, 500 21, 700 24, 400| 24, 400| 26, 700| 11,800, 7,110

10,900| 74,000 7,110 10, 800! 23,000 21,200( 20,800 23, 000| 11, 800! 6,380

400/ 11, 200104, 000! 6, 10, 200/ 20, 400 500 6,380

10,600| 77,100, 6,620 10,200 19, 100 11,200, 7,620

9, 990, 42, 500 6,620| 10, 800| 19, 6500 10, 500 8,430

8,850] 30,300, 6,380, 10, 500/ 20,800/ 20, 9,890 7,360

8,570| 25,300 6,860 9,890 20,400 10,200 6,860

9,130 21,200 6,860/ 9,590 19,900 10,800 7,620

9,130{ 18,300 7,110; 10, 500] 19, 500 11,200/ 6,620

8,850 16,700 7,110/ 19,500| 24, 800 11,200 6,150

9, 700{ 15,900 6, 23, 500/ 29, 800, 10,800| 8,150

8, 570{ 15,900/ 6,860/ 18, 700| 30, 300| 10,800, 7,880

8,030 15,100 7,110| 23, 500 23, 500, 10,200 7,110

7,760| 14,300 6,860] 20,400/ 19, 900 9, 000 10, 200

7,500 13,200] 6,860 18, 700| 22, 200 9,000 19,900

7,240| 11,800! 7,620] 17,900/ 34, 800) 9,200/ 20, 800

6,980 11,200 7,880( 18, 300| 26, 700 9, 590 15, 500

3 10, 80| 11, 200 17, 900! 22, 200 9, 800 11, 500

6,480| 10,200/ 10,800| 16, 700| 19, 900 9, 9, 590

6, 9,290/ 10, 800| 15, 18, 700| 8,710 9,000

6, 9, 000| 10,800} 15,100 17, 100, 9, 9, 000

6,000; 9,500; 9,890! 13,900/ 15, 960 9, 9, 000

6, 0001 10, 500/ 13, 500( 12, 500 15, 900, 8, 710} 13,200

6,000, 9,290 13,900| 11, 500 15, 900) 9, 11, 200

6,000 9,000/ _____. 11, 200| 14, 300 8,710, 9,000

5,770] 9,000|.__..-- 10, 800| 13, 900 8,710 8,430

, 770 9,590 .- 10, 500|. .- .- - 9,000|- - -.--

12, 800 14,600, 6,670 5,510 5,510{ 9,060 10,300 7,240

38, 500/ 13,900] 9,340, 5,960 5,510; 33,000 10,300 6,980

41,800, 13,000 9,630/ 5, 730| 5,290/ 66,500 11,000| 6,230

27,700 12,300/ 9,630\ 5 730| 5, 510] 45,400 9,660, 6,720
32,000 11,100; 8,230/ 5,730 5, 060/ 29,700 8,690/ 6,980

28,200 10,200| 7,430/ 7,170, 5,730 23,900 , 380 6,230

21,500| 9,020{ 7,170, 7,430, 5,730| 21,000 9,010/ 5,350

17,800; 9,630{ 7,430/ 6,670\ 5,510 20, 600| 8,600 4,610

19,000, 9,080 7,690/ 6,430/ 5,510 17, 500 8, 380 780

17,000, 8,780 7,170, 6,920 5,510| 15,400 8,880| 4,440

16,3000 8,230 8,780 6,430 5,510| 14,900 9,010/ 4,280

20,200 7,690 6,190 5, 510; 15, 800 8, 690 4,120

18, 5001 7,430 6,190 5,290 18, 000] 7,790| 3,970

18,500, 7, 170| 5,060 5,960| 18, 400 8,600 3,970

15,600| 17,170 5,730 15, 600) 14, 900 9,660 3,830

9,330 3,970

9,660/ 3,830

9,010/ 38,970

8,380 3,970

9,330 3,970

9,990 3,970

10,700 3,970

11,000 3,970

9,990, 4,120

9,990 3,970

9,010/ 3,500

8,600] 3,500

8,380 3,080

8, 2, 830

9, 2,830

8
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Dm"ly discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the
period May 1, 1908, to Sept. 30, 1928—Continued.

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

1916-16
21,000/ 32, 800] 25, 800| 13,300
21, 000| 35, 500 22, 900| 12, 600
22,900] 42,200/ 22, 000 13, 700
29, 700| 45, 400| 20, 600| 15, 600
31,700| 36, 600, 20, 200| 13, 300

46,700] 29,200, 11, 400| 6, 690
42, 200 32,800 10,300, 6,690
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SKAGIT RIVER BASIN, 69

Daily discharge, in second-feet, of Skagii River near Sedro Woolley, Wash., for the
period May 1, 1908, to Sept. 30, 1922—Continued.

Day. | Oct. | Nov. | Deec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
1918 . 1919

looeao-.| 6,610 | 7,300 | 10,400 || 11 6,160 | 6,380 | 5,500 6,160 | 21,700 | 32,800

2. 6,380 | 7,780 | 9,440 6,840 | 6,160 | 5,000 7,070 | 23,400 | 27,400
3 5,940 | 10,800 | 8,860 7,070 | 5940 6, 6, 610 | 25,600 | 31,

4 590401 8,040 | 8,300 6,380 | 10,800 | 7, 6,160 | 20,700 | 39, 400
5. 5500 | 8,040 | 7,540 6,160 | 51,700 | 12, 000 6,160 | 16,400 A

6.. 5,500 | 7,070 | 7,780 5,940 | 76,600 | 20, 000 5,940 | 14,200 | 26,200

7. 5500 | 6,840 | 7,540 5,940 | 66, 500 | 25,000 5,500 | 13,400 | 28, 000

8 5040 | 6,380 | 7,300 5,720 | 88,700 | 22, 800 5,500 | 12,600 | 25, 000

9. 5,040 | 6,380 | 6,840 5,500 | 36,100 | 20, 700 , 500 | 12,200 | 19, 700
10. 5,040 | 6,840 | 6,380 5,290 | 26,800 | 25, 000 5,500 | 10,800 | 17,

5,500 [-oooouo- 16, 400

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

49,000 | 22,500 | 12, 600

36,600 | 21,000 | 13,300

28,200 | 19, €00 | 10, 500

24,500 | 18,700 { 11,500

23,000 | 17,400 | 9,620

23,000 | 16,100 9, 060

23, 500 | 17,800 8,790

25, 500 | 17, 800 9, 620

28,800 | 17, 800 9, 620

25,500 | 16,900 | 9,060
25, 500 | 15,300 8,

28,800 | 15, 700 7,780

28, 200 | 14, 100 , 780

30, 600 | 15, 700 5,390

29, 400 | 14, 900 6, 640

25,500 | 14, 100 6, 640

24,000 | 13, 700 6, 640

25, 500 | 19, 200 7,780

26, 500 | 17, 400 9, 620

25,500 | 14,100 | 18, 200

21,500 | 13,700 | 24,500

20,500 | 13,700 | 17,800

22,500 { 11,200 [ 13,300

20,000 | 10,500 | 10, 500

25, 10, 200 9, 060

21,500 { 9,060 | 19, 200

20,000 | 9,060 | 28,800

20,500 | 9,620 | 44, 500

19,600 | 9,060 | 24, 00C

18,200 | 9,620 | 16,100

20, 500 | 10,200 |-.____._
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Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the
pertod May 1, 1908, to Sept. 30, 1922 —Continued.

|
Day. } Oct. | Nov. [ Dec. { Jan. b. Apr. July. { Aug. | Sept.
1921-22 ! )

1 9,420{ 5,020, 5,200, 5,570 26, 400, 200/ 13,300
9,4 4,680 5,200 5,980 28,100 12,200 15, 000
7,930| 4,680{ 5,200, 5,570 28,1001 13,000 10,400
7,9300 4,680 5,380 9,420 27,000| 12, 600 10, 400
7,9 5,020 5,570 9,740 25, 900( 11, 500| 11,800
7, 9 5,200, 5, 200 23,700{ 11,100{ 9,740
7,930, 5,200 5,200 9,110 23,700 10,400] 11,
7,930 5,570 5, 200; 15, 900! 23,200, 9,420] 13, 000
7, 9 5,080] 5,570 12, 200 23,2000 9, 7.4()1 9,110
9,110 5,570 5, 70l 11, 100 21, 700] 10, 400l 8, 500
7,930| 5,570 5, 380! 10, 400 21, 7001 12,600, 9,110
7,930| 5,5707 5,206| 9,420 20,700, 13, 300l 9, 740
7,400 5,570] 5,200 7,930 19, 700¢ 11, 100! 10, 400
6,890 5,200 5,200 7,400 18,700; 9,110 9,
6,890 5,200{ 5,200/ 7,400, 18,700{ 8,800/ 8,500
6, 6 5,200] 5,200 7,400 17,800 15,000, 8, 500
6, 6,200, 4,850{ 7,400 17,800| 11,500, 11,100
6, 6,200, 4, 6, 200, 16, 800] 11,100| 10, 400
6, 5,080} 4, 6, 200 17,800, 11,100, 10,400
6, 5,980 , 200) 17,300 15,400 10, 400
5, 980“ 5, 980 6, 650, 16,400 13,000 10,100
5, 5 5, 770| 6, 650 15,000, 10,400, 9,
5,200/ 5, 380) 8, 500 13,300, 8,800 11,100
5,570, 5, 200] 12, 600! 13,000 9,420 11,100
5,080 5,200 14, 200 12,600 10,400 8,
6,420 5, 200 12, 200 13,000 10,400, 8,800
5,980 5,200 11, 800 13, 000| 11, 100| 13, 300
5,980, 5, 200 13, 000 12,200, 11,100 13,700

No1E.—No record Jan. 1, 1920, to Feb. 1, 1921.

lished in previous reports.

Monthly discharge of Skagzt

The above daily-discharge figures supersede those pub-

River near Sedro Woolley, Wash., for the period May 1,
1908, to Sept. 80, 1922.

[Drainage area, 2,970 square miles.]

Discharge in second-feet. Run-off.
Month. |
Maximum. j Mean. Inches. | Acre-feet.
| |
22, 500 15, 700 6.10 965, 000
47,000 26, 9.76 | 1,550,000
37,100 25, 100 9.74 1, 540, 000
13, 500 10, 500 4.08 646, 000
7,980 5, 570 2.10 331, 000
...................... 5, 030, 000
October..._....... 3, 540 5, 520 1.86 2.14 339, 000
November 4,630 | 18,700 6.30 7.03 | 1,110,000
December. 6, 150 8,370 2.82 3.26 15, 000
January . ___.. 5,350 10, 600 3.67 4.12 652, 000
February._._.... 5, 350 , 890 2.66 2.77 438, 000
Mar.ch .......... 5,350 6, 360 2.14 2.47 391, 600
April___ 27700 6,800 8, 360 2,81 3. 14 497, 000
May_ .. 7,980 | 14, 600 4,92 5.67 898, 000
June..__._._____ 18, 100 28,100 9. 46 10. 56 1, 670, 000
July___ - 12,400 | 17,900 6.03 6.95 | 1,100,000
August__...____ 6, 580 9, 380 3.16 3. 64 577,000
September 5, 160 7,300 2.46 2.7 434, 000
Theyear . .. oo oo . 92, 600 3, 540 11, 900 4.01 54. 48 8, 620, 000
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Monihly discharge of Skagit River near Sedro Woolley, Wash., for the period M ag} 1,
1908, to Sept. 30, 1922—Continued.

Digcharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sgg?re Inches. Acre-feet.
e.
12, 100 5, 160 7,010 2.36 2.72 431, 600
November . 198, 000 6,360 | 33,200 1.2 12.50 | 1,980,000
December. . 93, 600 9, 570 , 600 7.95 9.16 | 1,450,000
January.... 38, 200 6, 260 11, 800 3.97 4.58 726, 000
February . . 15, 700 5,970 9,220 3.10 3.23 512, 000
March. .. 28, 700 11,500 | 19,400 6. 53 7.53 | 1,190,000
April . 55, 700 11, 900 22, 800 7.68 8. 57 1, 360, 00D
MaY .o €8, 100 20, 200 35, 100 11.8 13. 60 2, 160, 000
June... 49, 200 16, 600 24, 900 8.38 9. 35 1, 480, 006
July.... 31, 600 14, 000 19, 900 6.70 7.72 1, 220, 000
August____. 15, 700 5, 970 10, 700 3. 60 4.15 658, 000
September_ .. ... eooo... 9, 210 4, 890 6, 500 2,19 2.44 387, 000
The year_._........_.c...._ 198, 660 4,800 | 18,700 6.30 85.55 | 13, 600, 0000
1910-11 .
62, 300 10, 300 23, 900 8.05 9.28 1,470, 000
89, 100 11,500 | 29, 500 9,93 1.08 [ 1,760,000 .
30, 800 11,900 17, 600 5.93 6.84 1, 080, 000«
18, 700 6, 680 11, 600 3.91 4.51 713, 000
6, 680 4,300 5,470 1.84 1,92 304, 000
17, 400 4,300 8, 430 2.84 3.27 518, 000:
, 000 8, 240 11, 400 3.84 4.28 678, 000!
35, 700 16,100 | 21,700 7.31 8.43 | 1,330,000
60, 900 22, 300 5, 500 12.0 13.39 | 2,110,000
33, 500 16, 500 23,400 7.88 9.08 1, 440, 000
15, 200 8, 570 11, 400 3.84 4.43 701, 000
21, 800 5,820 10, 800 3.64 4.06 643, 000
89, 100 4, 300 17, 600 5.93 80. 57 | 12, 700, 000
1911-12
8, 240 3, 230 4,930 1. 66 1.91 303, 000
65, 100 3, 040 17, 500 5. 89 6. 57 1, 040, 000
18, 800 7,370 11, 500 3.87 4.46 707, 000
37, 800 5,180 12, 800 4.31 4.97 787, 000
26, 900 8,120 15, 300 5.15 5. 65 850, 000
7,570 4,870 5, 990 2.02 2,33 368, 000
11, 400 7, 300 8, 870 2.99 3.34 528, 000
48, 400 9, 630 25, 200 8.48 9.78 1, 550, 000
49, 100 21,200 | 33,200 11.2 12.50 | 1,980,006
23, 000 12, 300 19, 300 6. 50 7.49 1, 190, 000
17, 600 6,800 | 11,600 3,91 4.51 713, 006
10, 700 4,120 6, 490 2.19 2,44 , 000
65, 100 3,040 14, 400 4, 86 65.85 | 10,400, 000
1912-13
October____ - 11, 300 3,780 5,930 2.00 2.31 365, 000
November. - 50, 600 4, 650 15, 100 5.08 5. 67 898, 000
December... 19, 000 8,570 | 11,600 3.91 4.51 713, 006
January.... [ 16, 600 5,320 9, 200 3.10 3.567 566, 000
February._. e 40, 600 900 11, 000 3.70 3.85 611, 600
March._._. —— 14, 400 6, 240 8,720 2.94 3.39 536, 000
April_______ e 24, 200 6, 980 14, 300 4,81 5.37 851,.000
May._ . ... ———— 50, 600 10, 600 25, 700 8,65 9. 97 1, 580,
June_______ a——— 69, 200 28, 400 42, 900 14. 4 16. 07 2, 550, 000
July...._ - 43, 400 18, 600 30, 100 10.1 11. 64 850, 660
August..___ —— 23, 300 10, 300 5,200 5. 12 5.90 935, 600
September___ - 43, 400 7 13,100 4,41 4.92 780, 000
The Year. ... wmoeeeeemeo. 69, 200 3,780 | 16,900 5. 69 77.17 | 12, 200,000
1913-14
46,200 6,000 | 14,000 4,71 5.43 861, 000
49, 100 7, 600 16, 700 5. 62 6.27 994, 000
17,600 5,770 8, 870 2,99 3.45 545, 000
, 000 6, 000 22, 000 7.41 8.54 1, 350, 000
13, 900 6, 380 8,470 2.85 2.97 470, 000
23, 500 , 590 15, 000 5. 05 5. 82 922, 000
34, 800 9, 590 19, 800 6. 67 7.44 1, 180, 000
42, 500 15,100 26,100 8.79 10.13 1, 600, 000!
39, 800 15, 500 23, 700 7.98 8.90 1, 410, 000
32, 000 11,500 | 19,500 6. 57 7.57 , 200, 000"
13, 200 8,710 | 10,300 3.47 4.00 , 000"
20, 800 6,150 9, 360 3.15 3.51 557, 000"
104, 000 5,770 16, 200 5.45 74.03 | 11,700, 000«
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Monthly discharge of Skagit River near Sedro Woolley, Wash., for the pertod May 1
1908, to Sept. 30, 1922—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimom.| Mean. | square Inches. | Acre-feet.
e,
1914-15

October 29, 200 6, 380 9, 920 3.3 3.85 610, 000
November ... ..o 41,800 10, 500 19, 600 6. 60 7.36 1, 170, 000
December. 14, 600 5, 290 7,930 2.67 3.08 88, 000
January.... 10, 500 5,080 7,120 2.40 2.77 , 000
February.. 7,430 5,290 6, 060 2204 2.12 337, 000

March_ .. 15, 600 5,290 8, 580 2.89 3.33 28,
April.. 500 9,060 | 19,700 6.63 7.40 | 1,170,000
9, 990 13, 700 4.61 5.32 000
8,380 11, 700 3.94 4.40 696, 000
7, 510 10, 400 3. 50 4.04 640, 000
7,790 9,220 3.10 3. 57 567, 000
2,830 4, 1.52 170 268, 000
2,830 10, 700 3.60 48.94 7,750, 000
2,830 10, 000 3.37 3.88 615, 000
6, 100 12, 100 4.07 4.54 720, 000
7,300 14, 300 4.81 5. 54 879, 000
3,270 5, 460 1.84 2.12 336, 000
4,740 16, 400 5. 62 5.95 943, 000
8, 260 19, 100 6. 43 7.41 1, 170, 000
12, 900 16, 900 5.69 6.35 1, 010, 000
16, 000 24, 000 8.08 9,32 1,480, 000
21,000 | 39,400 13.3 14.84 | 2 340, 000
400 33, 300 11.2 12.91 2, 050, 000
10, 300 17, 600 5.93 6.84 1, 080, 000
6,100 | 8,620 2.90 3.24 513, 000
2,830 18, 100 6.09 82.94 | 183, 100, 000
4, 500 5,920 1.99 2.29 364, 000
6, 630 11, 400 3.84 4.28 678, 000
5,330 7,290 2.45 2.82 8, 000
5, 690 7,650 2.58 2.97 470, 000
5,690 9,320 3.14 3.27 518, 000
5,330 6, 280 2.11 2.43 386, 000
6, 630 11, 000 3.70 413 655, 000
12, 600 26, 100 8.79 10,13 1, 600, 000
26, 100 40, 100 13.5 15. 08 2, 390, 000
19,700 | 37,600 12,7 14.64 | 2 310, 000
12, 000 16, 500 5. 56 6.41 1, 010, 000
7, 880 10, 000 3.37 3.76 595, 000
4,500 | 15,800 5.32 72.19 | 11, 400, 000
5, 690 8, 140 2.74 3.16 501, 000
6, 250 11,100 3.74 4,17 660, 000
8,320 36, 800 12.2 14.07 2, 230, 000
12,700 | 32,800 1.0 12.68 | 2,020,000
7,500 | 14,100 4.75 4,95 783, 000
5,900 11, 500 3.87 4,46 707, 000
10, 900 16, 800 5. 66 6,32 1, 000, 000
13,000 | 23,200 7.81 9.00 | 1,430,000
17, 700 36, 900 12. 4 13.83 2, 200, 000
15,000 | 22,100 7.44 8.58 | 1,360,000
9,210 12, 800 4.31 4.97 787, 000
6,110 8, 260 2.78 3.10 492, 000
5,600 | 19,600 6. 60 89.29 | 14, 200, 000
5,900 14, 400 4.85 5.59 885, 000
7,500 | 12,600 4.24 4.73 750, 000
8,900 | 21,400 7.21 8.31] 1,320,000
7,080 15, 300 5.15 5.94 941, 000
7,540 | 10,000 3.37 3.51 555, 000
7,540 9,110 3.07 3.54 560, 000
11, 500 18,100 6. 09 6. 80 1, 080, 000
16,100 | 28,900 9.73 11.22| 1,780,000
22,000 | 30,000 10.1 1127 | 1,790, 000
17,800 27, 800 9.36 10.79 1, 710, 000
9, 340 13,800 4.65 5.36 848, 000
6, 160 8,220 2.77 3.09 489, 000
5, 900 17, 500 5. 89 80,15 | 12,700, 000
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Monthly discharge of Skagit River near Sedro Woolley, Wash., for the period May 1,
1908, to Sept. 30, 1922—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum. { Minimum.| Mean. squareil Inches. | Acre-feet.
mile.

! 5,200 5,990 2,02 2.33 368, 000
5, 940 19, 100 6.43 7.17 1, 140, 000
5,000 | 16,900 5.69 6.56 | 1,040,000
...................... 2, 550, 000
7,780 | 18,100 6.09 6.34 [ 1,010,000

9,620 | 13,000 4.38 5.05 799,
8,270 12, 000 4,04 4,51 714, 000
9, 620 27,700 9.33 10. 76 1, 700, 000
27,600 | 45,800 15.4 17.18 730, 000
18, 200 25, 8,556 9. 86 1, 560, 000
9. 060 14, 700 4.95 5.71 04, 000
5,390 13, 200 4.4 4.95 786, 000
10, 200, 000
44, 500 7, 540 15, 700 5. 29 6.10 965, 000
37, 200 9, 620 19, 500 6.57 7.33 1, 160, 000
188, 000 9, 420 34, 11.6 13.37 2, 120, 000
9,420 5, 200 6, 950 2.34 2.70 427, 000
6, 200 4, 680 5,410 1.82 1.90 300, 000
9,110 4, 680 540 1.87 2,16 341, 000
15, 900 5, 570 9, 330 3.14 3.50 555, 000
53, 500 11, 800 24, 200 815 9,40 1, 490, 000
74, 600 27, 600 41, 700 14.0 15. 62 2, 480, 000
28, 100 12, 200 18, 800 6.33 7.30 1, 160, 000
15, 400 8, 800 11, 300 3.80 4.38 695, 000
15, 000 8, 500 10, 700 3. 60 4.02 637, 000
188, 000 4, 680 17, 000 5.72 77.78 | 12,300, 000

NoTE.—No record Jan. 1, 1920, to Jan. 31, 1921,

THUNDER CREEK NEAR MARBLEMOUNT, WASH.

LocaTioN.—In Whatcom County, a quarter of a mile above junction with Skagit
River, 314 miles from Reflector Bar ranger station, and 20 miles northeast
of Marblemount, Skagit County.

DRAINAGE AREA.—111 square miles (measured on Washington National Forest
map, edition of 1922).

RECORDS AVAILABLE.—February 15, 1919, to September 30, 1922.

Gaage.—Stevens water-stage recorder on left bank a quarter of a mile above
mouth, inspected by F. E. Davis.

DiscHARGE MEASUREMENTS.—Made from cable half a mile above gage or by

 Wading.

CuANNEL AND coNTROL.—Control at high stage is at head of falls about 200 feet
below gage; at low-stage bed of stream between gage and falls, composed of
gravel, forms control; shifting. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from high-
water marks in well, 15.5 feet about 4.30 p. m. December 12 (discharge,
9,720 second-feet); minimum stage, from recorder, 2.88 feet from March
14-17 (discharge, 71 second-feet). Discharge probably less in January and
February when stage-discharge relation was affected by ice.

1919-1922: Maximum and minimum stages recorded during climatic
year 1922.

N
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Ice.—Stage-discharge relation affected by iee during severe winters. Flow
estimated from study of observer’s notes, weather records, and results at
near-by gaging stations.

Diversions.—None.

RecuLations.—None.

Accuracy.—Stage-discharge relation changed December 12; affected by ice
December 20-29 and January 18 to February 13. Rating curves fairly
well defined up to 2,000 second-feet. Operation of water-stage recorder
satisfactory, except as noted in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage heights
determined from recorder graph by inspection or, for days of considerable
variation in stage, by averaging results obtained by applying mean gage
heights for shorter intervals. Records good.

CooreraTION.—Maintained in cooperation with city of Seattle.

Discharge measuremenis of Thunder Creek near Marblemount, Wash., during the
year ending Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by height. | charge. || Date- Made by heizit. charge.
Sec.-ft. Feet, | Sec.-ft.
Oct. 374 6. 53 1, 240
Dee. 214 6. 96 1, 560
Feb. 89 5. 99 912
Mar. 69. 5 6.45 1, 240
Apr. 336 5.92
336

Daily discharge, in second-feet, of Thunder Creek near M arblemount, Wash., for
the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May.| June.| July.| Aug. | Sept.
640 216 |) 74 94 437 1 1,860 | 1,620 | 1,490 | 1,430
583 73 103 437 | 2,140 | 1,860 | 1,400 | 1,080
488 198 77 129 437 | 2,510 | 2,280 | 1,340 | 1,060
438 195 80 144 500 | 2,510 | 2,430 | 1,190 | 1,110
398 186 77 142 500 2,070 | 1,110 731
365 182 77 151 468 | 1,860 | 1,860 | 1,080 602
346 180 80 75 179 452 | 1,580 | 1,760 | 1,040 675
328 174 75 195 422 | 1,340 | 1,460 | 1,140 533
337 182 75 184 392 11,280 | 1,310 | 1,280 620
943 168 75 179 358 | 1,870 | 1,280 | 1,310 935

3,220 165 74 167 332 | 1,400 | 1,310 | 1,280 | 1,280
6,330 162 74 160 329 | 1,520 | 1,400 | 1,110 | 1,310
3,590 155 74 151 392 | 1,620 | 1,460 850 | 1,111

1, 680 152 88 73 147 550 | 1,720 | 1,400 830 !
1,110 | 149 88 71| 146 | 1,340 | 1,580 | 1,190 | 1,450 | 1,010
830 147 88 71 142 | 1,370 | 1,460 | 1,160 | 1,160 | o 935
694} 137 88 71| 140 1,930 | 1, 1,310 | 1,160 790
584 87 73 139 | 1,680 | 1,250 | 1,430 | 1,250 790
484 87 80 144 | 1,160 | 1,220 | 1,370 { 1,280 830
87 81| 163| 9101, 1,280 | 1,160 770

656
BB @ g
300 1204 g1 | 7z | 289| 620

1
1
1
1
1
77 312 567 }
1
1
1

E
8

78 335 584
80 332 731
82 327 985
89 364 | 1,220 1,280 | 1,370 810

220 s
L) U P 1,620 [ 1,400 | 1,250 f....-_.

r 216

Norte.—No gage-height record available for Apr. 22-26; discharge ascertained by interpolation. Braced
figures show mean discharge for periods indicated.
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Monthly discharge of Thunder Creek near Marblemount, Wash., for the year ending
Sept. 30, 1922.

[Drainage area, 111 square miles.]

Discharge in second-feet. Run-off.
Ld
Month. Per
Maximum. | Minimum, | Mean. squﬁre Inches. | Acre-feet.

mile
October_ ... 4,020 346 920 8.29 56 56, 600
November._. . - 950 265 486 4,38 4.89 28,900
6,330 216 865 7.79 8. 91 53, 200
216 oo 149 1. 34 9, 160
........................ 82.6 . 744 77 4, 500
91 71 77.5 . 698 .80 4,770
364 94 196 177 1.98 11,700
1,930 329 753 6.78 7.82 46, 300
2,510 1,220 | 1,660 15.0 16.74 98, 800
2,430 1,010 | 1,430 12.9 14.87 L. 87,900
ugu 1, 520 830 | 1,210 10.9 12,57 74, 400
September ________________________ 1,430 516 860 7.75 8.65 51, 200
The year«---.--..--__--._‘... 6,330 oo 728 6. 56 89.17 528, 000

SAUK RIVER ABOVE WHITECHUCK RIVER, NEAR DARRINGTON, WASH.

Locarion.—In NW. ¥4 sec. 24, T. 31 N., R. 10 E,, half a mile above Whitechuck
River and 914 miles southeast of Darrington, Snohomish County.

DRAINAGE AREA.—152 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 29 to November 17, 1910 (fragmentary). October
1, 1917, to September 30, 1922, when station was discontinued.

Gace.—Stevens continuous water-stage recorder on right bank; inspected by
J. Gallivan and J. R. Bruckart. Gage used in 1910 was inclined staff on left
bank one-eighth of a mile above Whitechuck River.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 75 feet below gage.
CHANNEL AND CoNTROL.—Bed composed of gravel and boulders. Banks high;
not subject to overflow. Low-water control about 150 feet below gage.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water=
stage recorder, 14.65 feet at 4 p. m. December 12 (discharge, 23,000 second-
feet); minimum stage, from recorder, 2.49 feet from 11 a. m. to 1 p. m.,

February 5 (discharge, 193 second-feet).

1918-1922: Maximum stage recorded, that of December 12, 1921. Mini-
mum stage recorded, from water-stage recorder, 2.12 feet at 3 a. m. October
7, 1919 (discharge, 173 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

Diversions.—None.

RecuraTion.—None.

Accuracy.—Stage-discharge relation changed December 12; slightly affected
by ice January 18-19. Rating curve used prior to change well defined below
4,000 second-feet; latest curve fairly well defined. Intake partially clogged
for an indefinite period during summer. Operation of water-stage recorder
satisfactory except as indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table the mean daily gage
height determined graphically from automatically made record or, for
days when there was considerable variation in stage, by averaging results
obtained by applying mean gage heights for shorter intervals. Records
good.

CooPERATION.—Station maintained in cooperation with American Nitrogen
Produects Co.
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Discharge measurements of Sauk River above Whitechuck River, near Darrington,
Wash., during the year ending Sept. 30, 1922.

[Made by R. B. Kilgore.]

Gage | Dis- Gage | Dis-
Date. height. | charge. || Date: height.| charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
May 24 | oeacccccececmcm————— 4.28 1,560 || Sept. 4 |.o_.o_.. eeeccemcmmanneaa| 3.18 601
Sept. 2 | eecceoeae 2.99 487 T lememcaccmcccaramcacamanae 4,05 1,410

Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Dar-
rington, Wash., for the year ending Sept. 30, 1922.

Day. Oct. { Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
955 1 2,000 | 5,000 601 403 235 373 | 1,080 | 4,060 | 1,770 544 600
813 | 1,590 | 2,930 601 403 230 391 | 1,200 | 4,240 | 1,840 544 513
714 | 1,320 | 1,960 576 361 235 488 | 1,260 | 4,510 | 2,040 576 385
648 ] 1,230 | 1, 544 269 246 694 | 1,000 | 4,420 | 2,040 556 483
615 | 1,650 | 1,320 531 220 252 673 | 2,040 | 3,890 | 1,840 538 640
552 | 2,160 | 1,270 507 258 246 660 | 1,650 | 3,300 | 1,590 525 550

2,160 | 1,190 488 298 252 730 { 1,420 | 2,900 | 1,530 519 | 1,260

1,540 | 1,120} 476 338 241 929 | 1,310 | 2,530 | 1,310 500 752

1,270} 1,230 507 338 241 1,130 | 2,460 | 1,210 476 582

450 | 1,080 | 3,980 601 338 241 745 | 1,020 | 2,530 | 1,190 470 544
1,060 | 10, 300 550 332 241 702 929 | 2,320 | 1,100 458

1,040 | 16,700 525 321 241 654 911 | 2,460 | 1,040 427 470

97! 8, 860 483 321 246 601 992 {2,750 | 1,040 482 427

998 | 4,420 476 309 241 576 | 1,420 | 2,900 | 1,030 608 373

955 | 3,060 458 303 246 531 | 2,180 | 2,460 621 355

2,390 433 303 252 525 | 8,220 | 2,320 857 550 321

1,970 421 338 252 500 | 4,060 | 2,320 783 488 298

1,650 415 391 263 476 | 3,720 { 2,110 791 494 263

1, 360 415 397 427 470 | 2,820 | 2,040 814 768 258

1,210 409 367 458 482 | 2,320 | 2,320 775 667 246

1,120 403 355 576 627 | 1,070 | 2,320 716 601 224

1,010 397 338 673 929 | 1,770 | 1,970 660 373

047 379 3156 601 920 | 1,590 | 1,770 660 367

367 309 866 | 1,650 | 1,900 582 292

799 367 208 488 830 | 1,650 | 2,320 563 252

760 379 286 439 857 | 1,530 | 2,390 556 500 298

4000 730 427 246 421 020 | 1,420 | 2,460 538 488

’ 709 427 285 397 920 | 1,650 | 2,390 519 608

1, 650 667 409 |oeonen 379 911 | 2,390 | 2,180 500 494

3,000 | 3,360 654 403 |-aecn-a 373 929 | 2,980 | 1,970 519 531

2,610 |oo____. 608 415 oo LY ) I 3,640 |.ooo.o. 51|} Jemcewae

NoTe.~—Gage-height record faulty Oct. 7-29; missing Aug. 22 to Sept. 1; discharge Oct. 7-29 determined
from comparison with records of Whitechuck River and Sauk River at Darrington and from comparison
WItP ég%org's ott gauk River at Darrington Aug. 22 to Sept. 1. Braced figures show mean discharge for
periods indicated.
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Monthly discharge of Sauk River above Whitechuck River, near Darrmgton, Wash.,
for the year ending Sept. 30, 1922.

[Drainage area, 162 square milesa]

Discharge in second-feet. Run-off.
Month, Per
Maximum.| Minimum. Mean. sql.hare Inches. | Acre-feet.

mile

........................ 1,430 9. 41 10.85 87, 900

3,420 622 , 300 9. 14 10. 20 82, 700

16, 700 608 2, 660 17.5 20.18 164, 000

601 367 3.05 3.52 500

403 220 321 2.11 2.20 17,800

673 230 340 2.24 2.58 20, 900

929 373 0692 4. 55 5. 08 41, 200

4, 060 911 1,900 12.5 14. 41 117, 000

4,510 1,770 2,680 17.6 19.64 159, 000

2, 500 1,030 6.78 7.82 63, 300

(- T 529 3.48 4.01 32, 500

1, 224 458 3.01 3. 36 L 300

16, 700 220 1,160 7.63 103. 85 842, 000

SAUK RIVER AT DARRINGTON, WASH.

LocatioN.—In SE. 4 sec. 24, T. 32 N., R. 9 E., at suspension footbridge half a
mile southeast of Darrington, Snohomish County, 2%4 miles below Clear
Creek, and 23 miles above mouth of river.

DRAINAGE AREA.—293 square miles (measured on topographic maps).

RECORDS AvAILABLE.—June 15, 1914, to September 30, 1922.

Gage.—Vertical and inclined staff on right bank at suspension footbridge; installed
April 14, 1922, 1914-1918 vertical staff on left bank 700 feet upstream.
January 7, 1918, to April 13, 1922, vertical and inclined staff at same site
and datum as first gage. Gages read by Paul Schmidt.

DiscuARGE MEASUREMENTs.—Made by wading or from suspension footbridge.

CHANNEL AND CcONTROL.—Bed composed of gravel and large boulders. Right
bank at gage high and not subject to overflow; left bank flat and subject to
overflow at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from high-
water mark near gage, 15 feet about 4 p. m. December 12 (discharge, 36,000
second-feet); minimum stage recorded, 1.15 feet on March 26 (discharge,
315 second-feet).

1914-1922: Maximum stage, 15 feet at 9 a. m. December 29, 1917, and
4 p. m. December 12, 1921, determined by levels to high-water mark (dis-
charge, 36,000 second-feet); minimum stage recorded, that of March 26,
1922.

Ice.—Stage-discharge relation not affected by ice.

DrversioNs.—An average diversion of possibly 10 second-feet is made from a
point about one-fourth mile above gage for the purpose of driving shingle .
bolts to mill pond at Darrington.

ReeuLATION.—None.

Accuracy.—Stage-discharge relation changed at high water December 12, and
with change of gages on April 14. Rating curves used prior to April 13 well
defined below 12,000 second-feet; that used since April 14 well defined below
6,000 second-feet. Gages read to half-tenths, often to hundredths, once
daily. Daily discharge ascertained by applying daily gage height to rating
table. Records good except for extremely high discharge.

CooperaTION.—Gage-height record furnished by United States Forest Service.
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Discharge measurements of Sau
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k River at Darrington, Wash., during the year ena~
ing Sept. 30, 1922.

Gage Gage
used P used P
prior | Pres- prior | Pres- | e
Date. Madeby— | to | enmt clgis' Date. Made by— to | ent clgi‘s o
. Apr. | gage. rge. Apr. | gage. ge-
14, 14,
( 1922, 1922,
|
| Feet Feet. | Feel. | Sec.~ft.
Mar. 17 . May 23 | R. B. Kilgore_.__. 4,12 3.62| 2,590
17 -1 Sept. 1 |.__.. do..oooo_.__ 3.01 2,43 | 1,220
Apr. 15 8 [oe- do_ . ... 3.28| 2.68 | 1,450

Daily discharge, in second-feet, of Sauk River

at Darrington, Wash., for the year

ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,870 | 8,580 985 520 520 787 | 1,980 | 6,610 | 3,030 | 1,360 | 1,190
2,490 | 4,950 915 478 565 915 | 2,340 | 7,080 | 3,350 | 1,190 982
2,350 | 3,670 985 478 565 | 1,700 | 2,880 | 7,320 | 3,350 | 1, 854
2,630 | 2,780 | 1,060 520 520 | 1,820 | 3,670 | 7,080 | 3,510 918 | 1,190
2,630 | 2,350 | 1,060 565 478 | 1,820 5,940 | 3,190 918 | 1,190
3,290 | 2,350 | 1,140 613 478 | 1,700 | 2,340 | 5,110 | 2,880 918 918
3,480 | 2,090 | 1,220 613 478 | 1,590 | 2,220 | 4,530 | 2, 600 918 | 2,220
2,630 | 2,000 | 1,220 565 478 | 1,490 | 1,870 | 4,170 | 2,220 918 | 1,360
2,080 | 4,080 ] 1,400 565 478 | 1,220 | 1,550 | 4,170 | 1,980 982 | 1,190
1,860 {11,700 | 1,310 565 478 | 1,060 | 1,450 | 4, 1,980 | 1,050 982
1, 750 (19,400 | 1,140 520 478 985 | 1,360 | 3,830 { 1,980 982 918
1, 860 |27, 000 985 520 478 915 | 1,360 | 4,000 | 1,980 918 918
1,860 |14, 000 850 478 478 850 | 1,870 | 4,350 | 1,760 918 918
1,860 | 5,530 7256 478 478 7921 2,740 | 4,530 ) 1,650 918 854
1,860 | 3,960 613 478 478 732 | 4,530 | 4,170 | 1, 550 918 792
1,640 | 3,270 565 520 478 732 | 5,940 | 4,000 | 1,450 982 675
1, 530 565 565 478 732 | 6,380 7 3,830 | 1,550 | 1,050 675
1,330 | 2,360 520 613 478 792 | 5,110 | 3,510 { 1,550 { 1,120 675
1,240 | 1,950 565 565 478 918 | 4,350 | 3,670 | 1,550 | 1,120 618
1,150 | 1,700 565 565 478 | 1,050 | 3,510 | 3,510 | 1,550 | 1,190 562
1,530 | 1,580 565 566 478 | 1,190 | 3,190 | 3,350 { 1,450 982 562
2,090 | 1,490 565 565 444 | 1,270 1 2,880 | 3,190 | 1,360 918 732
1,970 | 1,400 565 565 417 | 1,360 | 2,470 | 3,510 | 1,360 918 675
2,780 | 1,310 666 478 417 | 1,450 | 2,740 | 3,830 | 1,270 854 618
3,480 | 1,220 666 478 364 | 1,450 | 2,600 | 4,350 | 1,120 918 562
4,080 § 1,140 666 478 315 | 1,360 | 2,470 | 4,000 | 1,050 918 562
1,530 | 1,060 666 478 364 | 1,450 | 2,740 | 4,000 | 1,050 854 792
3,670 | 1,060 613 478 444 | 1,550 | 3,030 | 3,830 | 1,190 854 | 1,450
5,870 | 1,060 565 |oceoaon 520 | 1,650 | 3,830 | 3,670 | 1,270 854 982
9, 860 085 565 |-ceu-o- 613 | 1,760 | 4,720 | 3,190 } 1,270 854 982

....... 985 565 |_..._..| 666 [....___| 6160 | . _____f1,190; 1,120 |.______

NoTE.—Gage not read Dec. 11-13; discharge determined from high-water marks and by comparison with
records of Sauk River above Whitechuck River.
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Monthly discharge of Sauk River at Darrington, Wash., for the year ending
Sept. 30, 1922.

[Drainage area, 293 square miles.]

Discharge in'second-feet. Run-off.
Month. Per
Maximum.; Minimum., Mean. sqglare Inches. | Acre-feet.
mile.
18, 600 664 2, 640 9.01 10. 39 162, 000
9, 860 1,150 2 9.15 10.21 159, 000
27,000 985 4,510 15. 4 17.75 277, 000
1, 400 520 8 2.76 3.18 49, 700
613 478 531 1.81 1.88 29, 500
666 315 479 163 1.88 29, 500
1,820 732 1,240 4.23 4.72 73, 800
6, 380 1, 360 3, 140 10.7 12.34 193, 000
7,320 3,190 4,410 15.1 16.85 262, 000
3, 510 1, 050 1, 6. 42 7.40 116, 000
1,360 854 980 3.34 3.85 60, 300
2,220 562 920 3.14 3. 50 54. 700
27, 000 315 2,030 6.93 93.95 1, 470, 000

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

LocaTtion.—In SE. 14 sec. 30, T. 37 N., R. 9 E., Whatcom County, 350 feet below
Anderson Creek, a quarter of a mile above Baker River ranger station, and
11 miles above Concrete.

DRAINAGE AREA.—184 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 10, 1910, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder referred to inside staff gage,
on left bank; installed September 24, 1915; inspected by Charles Bagnell.
For description of previous gages see Water-Supply Paper 512.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet above gage.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel over bedrock;
not likely to shift except during extremely high water. Right bank high
and rocky; left bank fairly high, wooded, subject to overflow at about
11-foot stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 10.8 feet at 4 p. m. December 12 (discharge, 23,600 second-
feet); minimum stage, from recorder, 1.83 feet at 6 p. m. March 1 (discharge,
390 second-feet).

1910-1922: Maximum stage recorded, 13.7 feet at 12.30 p. m. December
29, 1917 (discharge, 36,800 second-feet); minimum stage recorded, 1.21 feet
on December 15-16, 1919 (discharge, 219 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

REeGuLATIiION.—None.

Accuracy.—Stage-discharge relation changed during flood of December 12.
Rating curve used prior to change well defined between 700 and 10,000
second-feet; that used after change fairly well defined below 3,000 second-feet.
Operation of water-stage recorder satisfactory except as noted in footnote to
table of daily discharge. Daily discharge ascertained by applying to rating
table mean daily gage height determingd graphically from automatically
made record or, for a few days when range of stage was considerable, by
averaging results obtained by applying mean gage heights for shorter
intervals. Prior to December 12 records of discharge below 10,000 second-
feet excellent; good thereafter.

CoorERrATION.—Station maintained in cooperation with United States Forest
Service. )
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Discharge measurements of Baker River below Anderson Creek, near Concrete,
Wash., during the year ending Sept. 30, 1922.

[Made by J. E. Stewart.]

Gage Dis-
Date. height. | charge.
Feet. Sec.ft.
Sept. 18. e e eAmmetemeeseesmesameaeeee—ee———-e——————————————— 3. 40 1,320
D P 3.14 1,120

Daily discharge, in second-feet, of Baker River below Anderson Creek, near Concrete,
Wash., for the year ending Sept. 30, 1922.

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

3,530 1 3,140 806 443 398 1,810 | 6,060 | 3,580 | 1,910 { 3,120

500 | 2,500 740 436 415 1,960 | 6,480 | 4,040 | 1,810 | 2,120

1,970 | 1,970 686 440 457 2,240 | 7,380 | 4,670 | 1,760 | 1,670

1,970 | 1,620 669 443 454 3,040 | 6,770 | 4,670 | 1,670 | 2,020

2, 1,440 652 429 443 2,700 | 5,520 | 4,240 | 1,580 | 1,620

4,900 | 1,490 625 454 432 2,180 | 4,450 | 3,850 | 1,480 1,320

3,880 | 1,400 610 478 429 1,910 | 3,850 | 3,420 | 1,400 | 2,020

2,560 | 1,360 615 493 422 1,670 | 3,340 | 2, 1,440 | 1,490

1,970 | 1,820 879 439 418 1,400 | 3,500 | 2,570 | 1,490 | 1,400

1 1,620 | 6,030 813 457 436 1,280 | 3,760 | 2,400 | 2,080 | 1,670
1 1,670 | 14,600 746 446 426 1,160 | 3,500 | 2,400 | 2,700 | 1,810
I 1,620 | 19, 600 698 436 436 1,160 | 3,850 | 2,460 | 2,180 | 1,760
1 1,880 | 13,000 669 422 429 1,400 | 4,340 | 2,700 | 1,580 | 1,540
1 1,490 | 4,240 636 412 422 2,290 | 4,340 | 2,460 | 1,360 | 1,400
1 1, 400 615 415 418 3,420 | 3,850 | 2,240 | 2,040 | 1,400
16 1,270 585 570 422 5,020 | 3,760 | 2,070 | 2,120, 1,320
b 1,150 |¢ 1,840 560 590 415 6,200 | 3,580 | 2,200 | 1,860 | 1,200
1 1, 060 535 585 454 5,140 | 3,190 | 2,400 ! 1,860 | 1,200
1 974 530 560 530 3,500 | 3,340 | 2,290 | 2,120 | 1,240
20. 903 525 517 505 865 | 2,700 | 4,140 | 2,070 | 2,900 | 1,080
21_ 1,160 517 489 636 | 1,120 | 2,400 | 4,140 | 1,860 | 2,020 950
22 1L070 | 1,070 5056 468 590 | 1,580 | 2,180 | 3,340 | 1,670 | 1,580 ; 2,020
23 LO70 [ 1, 489 454 566 | 1,440 | 1,960 { 3,120 { 1,540 | 1,490 [ 1,620
24 1,360 935 485 432 530 | 1,280 | 2,070 | 3,580 | 1,620 | 1,580 | 1,320
25, 1,770 879 501 426 497 | 1,240 | 2,020 | 4,340 | 1,670 | 1,670 | 1,320
26. 1,980 907 5756 418 482 | 1,320 | 1,860 | 4,560 | 1,670 | 1,810 | 2,470
27, 4,440 806 556 412 460 | 1,360 | 1,960 | 4,560 | 1,720 | 1,860 | 3,190
28 3,060 794 408 485 | 1,360 | 2,760 | 4,340 | 1,810 | 1,860 | 2,760
29 2, 380 776 485 517 | 1,360 j 4,040 | 3,940 | 1,860 | 1,810 | 2,510
30. 2,910 746 525 | 1,580 | 4,900 | 3,670 | 1,910 { 1,720 | 3,190
-3 U cnmmeea| 2,910 el 722 576 5,390 |oouanen 1,910} 1,960 ...

Nore.~Recorder not operating for some time, Nov. 2~4 and Dec. 15-20; discharge determined from
recorded range of stage and from comparison with records of near-by streams.
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Monthly discharge of Baker River below Anderson Creek, near Concrete, Wash., for
the year ending Sept. 30, 1922.

[Drainage area, 184 square miles.]

Discharge in second-feet. Run-off.
Month. . : Per
Maximum. | Minimum.| Mean., sqthare Inches. Acre-feet.
mile.

17, 400 1,020 3,350 18.2 20. 98 206, 000
4,900 854 2, 050 1.1 12.38 122, 000

19, 600 722 3,070 16.7 19.25 189, 000

879 450 604 3.2 3.78 37,100

590 408 485 2.53 2.64 25, 800

636 398 471 2. 56 2,95 29, 000

1,620 595 1,100 5.98 6.67 65, 500

6, 200 1,160 2,700 14.7 16. 95 166, 000
7,380 3,120 4,290 23.3 26. 00 255, 000
4,670 1, 540 2, 540 13.8 15.91 156, 000

2, 900 1, 360 1,830 9.95 11. 47 113, 000
3,190 9! 1,790 9.73 10.86 107, 000

19, 600 308 2,030 1.0 149, 84 1,470, 000

UPPER COLUMBIA RIVER BASIN.
MAIN STREAM.

COLUMBIA RIVER AT TRAIL, B. C.

Locarion.—At highway bridge at Trail, 15 miles above international boundary
and mouth of Clark Fork and 18 miles below mouth of Kootenai River.

DRAINAGE AREA.—34,000 square miles (measured by Dominion Water Power
Branch). .

RECORDS AVAILABLE.—April 18, 1913, to September 30, 1922.

Gage.—Chain gage installed on bridge in June, 1913; read by C. A. Broderick.

DisCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above and
below gage. Riffle control below gage; apparently permanent.

EXTREMES OF DISCHARGE.— Maximum mean daily stage recorded during year,
35.45 feet June 17-18 (discharge, 244,000 second-feet); minimum mean
daily stage recorded, 8.05 feet: March 9 (discharge, 14,200 second-feet).

1913-1922: Maximum stage recorded, 41.6 feet June 14-15, 1913 (dis-
charge, 312,000 second-feet); minimum stage recorded, 7.40 feet March 28,
1917 (discharge, 9,600 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—A small amount of water is diverted above station.

REeGULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rafing curve well defined.
Gage read twice daily to hundredths. Daily discharge ascertained by
applying mean daily gage height to rating table.

CooperATION.—Complete record furnished by Dominion Water Power Branch,
Department of the Interior, Canada.
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Discharge measurements of Columbia River at Trail, B. C., during the year ending

Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D8t Made by— helght. | charge.
. Feet. | Sec.-ft. Feet. | Sec.ft.
Mar., 9 8.06 | 13,700 || July 18 Beeston and Pirie_..._. 26.85 | 166, 000
10 8,11 | 14,300 || Sept. 18 |- .o A0 oo . 17.89 | 79,200
11 8.09 | 13,500

Sept. 30, 1922.

of Columbia River at Trail, B. C., for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
23, 200 14, 15, 100| 31, 600{158, 000(209, 000{121, 000| 98, 800
23, 100| 14, 15, 300{ 34, 300{169, 000(207, 000(121, 000| 99, 400
22, 900 14,700| 15, 500{ 36, 800|181, 000{205, 000|121, 000|100, 000

, 800 14, 700/ 15,800| 39, 400{194, 000(205, 000{122, 000{101, 000
22, 600 14,600/ 16, 200| 42, 1001207, 000!205, 000| 122 000; 101 000
22, 500 14, 500 16, 600| 44, 600|217, 000[205, 000{122, 000! 99, 900
22, 400 14,400 17,000| 46, 700/228, 000{207, 000{123, 000; 97, 500
'22, 300 14,300] 17,400 48, 900{230, 000|204, 000 124 000| 95, 300
22, 000 14,200 17,700| 50, 260/232, 000(200, 000 123 000 93,000
21, 800| 14, 400| 17, 900| 51, 600|232, 000{195, 000 122 000) 91 200

. 14, 300 18,200| 52, 900|233, 000189, 0600|122, 000| 89, 600
21, 300 14, 300| 18, 500( 54, 000(234, 000{184, 000(121, 000f 87, 100
21, 200 14,300; 18, 600; 55, 200|235, 000{179, 000 121 000| 85,300
21, 200 14, 400I 19, 000 58, 600|239, 000173, 000) 120 000( 83, 000

, 800 14,500] 19,400] 62, 600(242] 000]168, 000|119, 000 S0, 300
20, 600 14, 500| 19, 800! 66, 800|243, 000|163, 000116, 000| 78, 300
20, 500 , 600 20, 300; 71, 200244, 0001160, 000{112, 000 76, 900
20, 300, 14, 600| 20, 700| 79, 400(244, 000|156, 000|109, 000 75, 200
20, 200 14, 600, 21, 300| 86, 400(241, 000 157 000 108 000| 74, 000
20, 100, 14,600 21, 900! 93, 000 .36, 000 151 000 107,000 73,400
19, 900 14, 600, 22, 500/101, 000(232, 000{148, 000[107, 000| 72, 800
19, 800 14, 600| 23, 100104, 000(230, 000|146, 000|106, 000| 72, 400
19, 600 14,700 23, 700{109, 000(228, 000{143, 000{104, 000| 71, 800
19, 500 14,700 24, 400|114, 000{224, 000|140, 000,104, 000 71, 200
19, 400 14, 700 25 200 119 000 222 000(138, 0600(102, 000{ 70, 400
19, 200, 14, 700| 26, 100(123, 000|219, 000134, 000|102, 000} 69, 000
19, 100 14,800 27, 100|128, 000(215, 000{130, 000101, 000| 66, 300
18, 900 14, 900, 27,900|131, 000}213, 000{128, 000|100, 000| 65, 600
18, 700 15, 000! 28,800136 000212 000]126, 000 99, 400 63, 600
18, 600 15 000; 29, 500(141, 000, 210 000{123, 000 98 800| 61, 600
18, 500 ,000|______. 122, 000| 98, 400|— - -

Monthly discharge of Columbia River at Trail, B. C., for the year ending Sept.30,1922.
[Drainage area, 34,000 square miles.]

Discharge in second-feet. Run-off.
Month, Per
Maximum, | Minimum.| Mean. sglillare Inches. Acre-feet.
e.
46, 000 40,400 | 42, 500 1.25 1.44 | 2,610,000
51, 200 39, 500 46, 900 1.38 1.54 2, 790, 000
38,800 23, 500 , 200 . 86 .99 1, 800, 000
23, 200 18, 500 20, 800 .61 (] 1, 280, 000
18, 400 15, 000 16, 700 .49 .51 928, 000
15,000 | 14,200 14, 600 .43 .50 898, 000
29, 500 - 15,100 , 700 .61 .68 1, 230, 000
149, 000 31, 600 79, 400 2.34 2.70 4, 880, 000
June. . 244, 000 158, 000 | 221, 000 6. 50 7.25 | 13,100, 000
Ty el 209, 000 122, 000 | 168,000 4.94 5.70 | 10, 300, 000
Auvgust___ .. ___ 124, 000 98,400 | 113,000 3.32 3.83 6, 950, 000
September...__ .- 101, 000 61,600 | 82,200 2,42 2.70 | 4,890,000
The year. . ooooae oo 244, 000 14, 200 71, 300 2.10 28.54 | 51,700,000
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COLUMBIA RIVER AT VERNITA, WASH,

’

LocaTion.—In sec. 11, T. 13 N., R. 24 E., at Richmond ferry, half a mile north
of Vernita and 6 miles below Priest Rapids, Benton County.

DRAINAGE AREA.—95,500 square miles. (Areas in the United States measured
on topographic maps and on maps issued by United States Geological
Survey, scale 1:500,000. Areas in British Columbia measured on Depart-
ment of the Interior railway-belt maps, seale 1:500,000; Department of
Mines, West Kootenai sheet, scale 1:253,440; and Department of Lands
map, scale 1:1,125,000.)

REcorps avaiLaBLE.—Flood heights only, at Wenatchee, 1894 to 1903; con-
tinuous gage height record at Wenatchee, April 18, 1904, to December 31,
1916; at Beverly, January 1-13, 1917; at Vernita, January 14, 1917, to
September 30, 1922; daily discharge ascertained from May 1, 1913, to
September 30, 1922. Gage-height record at Wenatchee published by
United States Weather Bureau.

Gage.—Since March 25, 1918, vertical staff gage in eight sections, on right bank
at ferry; read by J. P. Richmond. For description of previous gages see
Water-Supply Paper 512. All gage readings at Vernita refer to same
datum, 388.7 feet above sea level. Gages at Wenatchee read by Weather
Bureau observers.

DiscaEARGE MEASUREMENTS.—Made from standard gaging car on ferry cable at
Vernita or, when ice conditions are severe,from-railroad bridge -at-Beverly.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders. High-water
control Coyote Rapids, 6 or 7 miles below gage; low-water control, riffle
noticeable at low stages about three-fourths mile below gage; apparently
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 28.8 feet,
from June 15 to 18 (discharge, 424,000 second-feet); minimum stage re-
corded, 0.21 foot on March 1 (discharge, 27,200 second-feet; discharge
estimated at 27,200 second-feet for February 28, while stage-discharge
relation was affected by ice.

1913-1922: Maximum stage recorded, 45.7 feet at Wenatchee, June 15
and 16, 1913 (discharge, 528,000 second-feet). Minimum discharge,
23,900 second-feet (current-meter measurements), January 31, 1917, and
December 14, 1919, when stage-discharge relation was affected by ice.

Maximum stage recorded at Wenatchee by United States Weather Bureau -
and Great Northern Railway Co., 58 feet, June 7, 1894 (estimated discharge
by extending rating curve, 710,000 second-feet). The Chief of Engineers,
United States Army,® gives a erest elevation of the 1894 flood and an eleva-
tion of zero on the Weather Bureau gage from which it appears that the
gage height was 59.8 feet (estimated discharge, by extending rating curve,
740,000 second-feet).

Ior.—Stage-discharge relation affected by ice except during mild winters. Flow
estimated from gage-height record, discharge measurements, observer’s notes,
and weather records.

DiversioN.—Some water diverted for irrigation.

REGULATION.—None.

8 U. 8. Army Rept., 1895, pt. 5, p. 3542,
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Accuracy.—Stage-discharge relation permanent; affected by ice January 4 to
February 19 and February 22-28. Gage read 0 hundredths twice daily.
Daily discharge ascertained by applying mean daily gage heights to rating
table. Records excellent except for periods of ice effect.

CoopPErATION.—Maintained in cooperation w1th the Washington Irrigation &
Development Co.

Discharge measurements of Columbia River at Vernita, Wash., during the year
ending Sept. 30, 1922.

- Gage Dis- — Gage | Dis-
Date. Made by height. | charge. || Pate Made by: height. | charge.
Feet. | Sec.ft. Feel. | Sec.ft.
Oct. 23| G. L. Parker..._._.___. 4,70 | 55,800 || Feb. 17 | John McCombs..---.._ 1,20 | 31,700
i‘a%. 2‘; JohtaMcCombs 3 May 10 |.o-_. U [/ S, 11.37 | 113, 000
(=1 0 N I (PR (1 PSR

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Columbia River at Vernita, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.{ Aug. | Sept.
58,900| 63,800] 53,400 47, 100} 27,200{ 35,700| 83,800300, 000339, 000|156, 000|116, 000
58, 100| 64, 600| 53, 400| 46, 400 28,800| 35, 300| 84, 700|319, 000|332, 000|153, 000{115, 000
58, 100| 65, 400| 53, 400 45, 800 29, 400| 38, 700| 87, 400|337, 000|328] 000|152, 000{114; 00D
58,100 65, 400| 55,700 28,900 20, 400| 39, 300| 93, 000|350, 000319, 000|149, 000{114, 000
58, 100| 65, 400| 55, 000 29, 400| 40, 600| 97, 800377, 000|313, 000|148, 000|114, 000
53, 100! 66,3001 55,000/ L, 50 29,400| 43, 200(102, 000|396, 000!306, 000/148, 000{114, 000
57,300 66,300 53, 400 30,000| 45, 200/106, 000|405, 000302, 000{147, 000{115, 000
56, 500| 66, 300| 53, 400 30,000| 47, 100,110, 000{417, 000,300, 000| 148, 000|113, 000
56, 500! 67, 200| 52, 700 30, 000| 48, 400|115, 000|419, 000,298, 000|147, 000{113, 000
55, 700] 68, 000| 52, 000 30,400 29 400] 49, 800|117, 000|419, 000{290; 00| 147, 000|111, 000
55,000| 68,000 52, 000) 29,400| 52, 700|119, 000|419, 000|284, 000|145, 000{108, 000
55,000| 67, 200| 56, 500 29, 400] 55, 000|120, 000|419, 000|278, 000|144, 000{105, 000
54,200| 66,300; 73, 100 30,000| 56, 500/123, 000|417, 000{267, 000|142, 000|101, 000
53,400 65, 4001 80,200l {49 400 30,000] 57, 300/124, 000|417, 000|259, 000|140, 000| 98, 700
53,400| 64 600] 75, 700| {10 20, 400 55, 700/127, 000422, 000|248, 000|140, 000} 95, 800

.| 53, 400] 63,800 73, 100 30,900| 29,400 55, 700/138, 000|424, 000{241, 000/ 140, 000| 93, 000
52,700 62,900| 68, 800 29, 400| 55, 000|148, 000424, 000|231 000|138, 000 91, 100
52,700| 62,100] 68, 800 29, 400| 55, 700|168, 000424, 000 224 000 136, 000] 89, 200

~1 52,700| 61,300 67,200 30,000 55, 700|190, 0001422, 00| 216, 0001133, 00| 90, 200
53, 400| 60, 500| 62, 900 31,000| 30, 500| 55, 000202, 000|415, 000 210, 000|131, 000| 89, 200

21 54,200 58, 100] 62, 100/ (3% 89 30, 500] 30, 50| 54, 200;213, 000(410, 000(205, 000{128, 000 87, 400
31, 600] 54, 200219, 000(405, 000[199, 000|126, 000 86, 500
337300] 56, 500/222, 000|396, 000|196, 000|125, 000| 86,
34, 500] 59, 700|226, 000391, 000|193, 000|125, 000| 85, 600
28, 500| 36, 30| 65, 400234, 0001382 000/187, 000/ 124, 000] 85, 600
35,100| 69, 700{241, 000|375, 000|182, 000/123, 000| 83,800
33, 600 35, 100| 71, 4001246, 000(366, 000/178, 000[122; 000| 82} 900
, 34, 500| 74, 800254, 000|359, 000|172, 000{120, 000| 81, 100
261, 000|352, 000! 168, 000|118, 000| 79, 300

. : 268, 000|345, 000{164, 000 17, 000} 77,500

62,100( . ._. 49,100 282, 000 160, 000{116, 000} - _

NoTE.—~Braced figures indicate mean discharge for periods affocted by ice.
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Monthly discharge of Columbia Riverggt Zgggita, Wash., for the year ending Sept.
’

[Drainage area, 95,5600 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. sqgllare Inches. Acre-feet.

mile.
October . 62, 100 52,700 | 56, 100 0. 587 0.68 3, 450, 000
November. ..o _.__.__... 68, 000 49,800 | 61,300 . 642 .72 3,650,000
December.. . ocoeaiaeeoa 80, 200 49,100 | 58,300 .610 .70 3, 580, 000
JaDUArY. oo icaiiaociaan 47,100 |oooooiiaos 38, 600 .404 .47 2, 370, 000
Februoary . oo 29, 700 311 .32 1, 650, 000
March 36, 300 27 31,100 .326 38 1,910, 000
April. A 35, 700 54, 800 . 574 64 3, 260, 600
ay. 282, 000 83, 165, 000 173 1.99 | 10, 100,000
June. 300,000 | 391,000 4,09 4.56 | 23,300,000
JWY e e 3 160,000 | 245, 2. 57 2.96 | 15,100,000
ARZUS. oo 156, 000 116,000 | 138, 000 1.42 1.64 8, 360, 000
September. ..ol 77,500 | 97,900 1.02 114 5, 830, 000
The Fear- - meeeeemceenas 424,000 27,200 | 114, 000 1.19 16.20 | 82,600,000

KOOTENAI RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

LocatioN.—In sec. 3, T. 30 N., R. 31 W., at highway bridge opposite Great
Northern Railway station at Libby, Lincoln County.

DRAINAGE AREA.—11,000 square miles,

REecorps AvaiLABLE.—October 13, 1910, to September 30, 1922.

Gage.—Chain gage on left span of highway bridge; prior to completion of bridge,
a temporary staff gage fastened to an old stump on the right bank at lower
side of bridge. In February, 1913, gage datum lowered 2 feet; all readings
prior to change reduced to new datum.

DiscEARGE MEASUREMENTs.—Made from highway bridge; prior to erection of
bridge, from ferry cable.

CHANNEL AND CONTROL.—Channel broken by two piers. Bed of stream com-
posed of small rocks; probably permanent. Current fairly swift and uni-
formly distributed.

EXTREMES oF DISCHARGE.—Maximum stage reported during year, 13.45 feet
June 6 (discharge, 69,200 second-feet); minimum stage, January 17 (dis-
charge measurement, 2,190 second-feet).

1910-1922: Maximum stage, 19.17 feet June 21, 1916 (discharge, 130,000
second-feet) ; minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480
second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

DiversioNs.—None of importance.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined 2,500 to 40,000 second-feet and fairly well defined
above 40,000 second-feet. Gage usually read to hundredths once daily
except Sunday. Daily discharge ascertained by applying daily gage height
torating table. Discharge interpolated for days of no gagereading. Records
good.
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Discharge measurements of Kootenai River at Libby, Mont., during the year ending
Sept. 30, 1922.

[Made by W, A. Lamb.]

- ]
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. beight. | charge.
Feet. | Sec.ft. Feet. | Secft. Feet, | Sec.-ft.
Jan 17.. ... 43,09 2,190 || Mar. 2.._...._. 62,32 2,870 || June 20...___.. 9. 1 X
Feb.5. ... 63.38 2,490 (|  25..__.__. 2.31 3,220

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Kootenai River at Libby, Moni., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. Aug Sept.
8,740 | 40,500 { 23,600 | 9,500 7,430
10, 700 | 47,900 000 | 9,500 6, 910
, 600 | 54,700 | 20,500 | 9, 500 6, 890
12, 600 | 60, 100 ,500 | 9,730 6,870
14,500 | 65,500 | 20,500 | 9,460 6, 850
14,700 | 69,200 { 21,100 | 9,440 6, 650
14,600 | 67,100 | 19,600 | 9,430 6,970
14,400 | 60,900 | 18,200 | 9,280 | 6,880
12,600 | 49,900 | 17,500 | 9,030 [ 6,850
12,100 | 43,100 | 16,800 | 8,880 [ 6,410
11,900 | 40,800 | 16,000 | 8,710 5, 970
12,200 | 38,600 | 14,900 | 8,710 | 5,940
12,800 | 42,600 | 14,300 | 8,800 5, 670
13,900 | 46,400 | 13,500 | 8,880 5, 610
15,000 | 46,400 | 13,400 | 9,140 6,
17,900 | 46,300 | 13,300 | 8,780 6, 280
25, 500 , 000 | 13,200 | 8, 540 6,120
36,200 | 39,500 | 12,400 | 8,430 | 5,970
41,300 | 36,000 | 12,100 | 8,230 ( 5,970
600 | 33,500 | 11,000 | 8,160 | 5,790
40,000 | 31,400 | 11,900 | 8,000 | 5,670
37,500 | 31,300 | 11,800 { 8,430 5, 550
32,900 | 31,600 | 11,500 | 8,370 5,370
28,800 | 28,700 | 11,200 | 7,960 | 5, 310
28, 700 | 26,400 | 10,600 | 7,630 5, 250
34,300 | 24,100 | 10,000 | 7,360 | 4,970
40,100 | 23, 9,950 | 7,220 | 4,910
37,400 | 22,500 | 9,950 | 7,070 4,800
34,700 | 23, 9,840 | 7,070 | 4,800
34,200 | 23,800 | 9,720 | 7,230 | 4,750
33,600 |- oe-. 9,610 | 7,360 |-_er...

Note.—Stage-discharge relation affected by iée Dec. 18 to Mar. 14; discharge not computed.
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Monthly discharge of Kootenat River at ILibby, Mont., for the year ending
Sept. 30, 1922.

[Drainage area, 11,000 square miles.}

Dx’schax;ge in gsecond-feet. Run-off.
Month. ‘ : Per
Maximum. | Minimum.| Mean. squizlzre Inches. Acre-feet.
miie.

October. 6, 160 4,910 5, 360 0. 487 0. 56 330, 000
November. . 6, 090 2,210 4,880 L 444 290, 000
December 1- 12, 200 3,730 5, 920 . 538 34 200, 000
March 15-31.._.. _F 3,620 2,780 3, 200 . 201 .18 108, 000
April.______... 8, 460 2, 880 5, 040 . 458 .81 300, 000
M 42, 600 8, 740 23, 800 2.16 2.49 1, 460, 000
69, 200 22, 500 41, 300 3,75 4.18 2, 460, 000

23, 600 9, 610 14, 600 1.33 1.53 898, 000

9,730 7,070 8, 810 L7714 89 523, 000

7,430 4,750 6, 000 . 545 61 357,000

Norte.—See footnote to table of daily discharge.
MOYIE RIVER AT SNYDER, IDAHO.

LocarioNn.—In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger
station, a quarter of a mile west of Snyder station on Spokane International
Railway, Bonner County, 314 miles below Round Prairie, and 12 miles
above mouth.

DRAINAGE AREA.—717 square miles. (Area in United States measured on map
issued by United States Geological Survey on scale 1:250,000; area in
British Columbia measured on Cranbrook sheet, British Columbia map.)

RECORDs AVAILABLE.—February 21, 1912, to September 30, 1916, and March 1,
1919, to September 30, 1922, at present site; March 10, 1911, to February
20, 1912, at railway bridge, 1 mile downstream.

Gage,—Vertical staff and inclined staff on left bank, 150 feet west of Snyder
ranger station installed October 21, 1919; read by W. O. Blackman, J. J.

. Keane, and L. A, Lahey. For description of previous gages see Water-
Supply Paper 512.

DiscHARGE MEASUREMENTS.—Made by wading or from cable near gage. High-
water measurements formerly made from highway bridge a quarter of a mile
downstream.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; gradient
steep. Channel straight above and below gage. Banks high and not sub-
ject to overflow. Riffle control 500 feet below gage; shifting at high stages.
Stage of zero flow determined September 29, 1922, gage height 1.9 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.8 feet at
7.30 a. m. June 4 (discharge, 5,010 second-feet) ; minimum discharge occurred
during winter when stage-discharge relation was affected by ice.

1911-1916; 1919-1922: Maximum stage recorded, 11 feet at 4 p. m.
June 19, 1916 (discharge, 10,800 second-feet); minimum stage recorded,
2.80 feet October 25 and 26, 1919 (discharge, 56 second-feet). Discharge
probably lower in December, 1919, and in January and February, 1922,
when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from
observer’s notes and weather records.
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Accuracy.—Stage-discharge relation permanent; affected by ice November
20-26 and December 17 to March 11. Rating curves well defined below
4,500 second-feet. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good except for period when stage-discharge relation was affected by ice.

CooprERATION.—Gage-height record furnished by the United States Forest
Service.

Discharge measurements of Moyie River at Snyder, Idaho, during the year ending
Sept. 30, 1922.

Date. ' Made by— h%i?; et‘ ch';iirsée.
Feet. Sec.-ft.
May 31 6.99 | 3,710
1 6.92 3,590

Sept. 29 2.90 72. 4

Daily discharge, in second-feet; of Moyie River at Snyder, Idaho, for the year
ending Sept. 30, 1922.

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

106 131 151 ‘ 142 990 | 4,050 498 142 91

103 122 151 ! 164 | 1,380 | 4,520 468 137 93

103 125 154 194 | 1,260 | 4,840 440 137 91

103 122 151 217 | 1,380 | 4,840 412 134 88.

101 114 151 232 | 1,900 | 4,680 412 134 88

101 120 148 90 257 1 1,680 | 4,360 412 131 98

101 151 137 . 310 | 1,680 | 4,050 386 131 120

101 149 137 110 70 1,580 | 3,750 359 122 120

101 | 140 137 359 | 1,380 | 3,750 386 120 109

101 137 137 334 | 1,380 | 3,310 359 114 103

) 5 SO 101 137 157 334 | 1,480 | 2,890 334 112 103
) VN 101 137 240 114 301 | 1,480 | 2,630 310 114 101
)T S, 101 137 527 109 283 | 1,680 | 2,630 301 114 93
) ¥ S, 101 137 412 109 274 | 1,900 | 2,370 288 114 91
1. 109 ‘ 140 | 359 109 | 2652250 (2130, 270 109 91
16 e 112 ] 137 283 114 253 | 3,030 | 1,900 253 109 88
....... 109 120 114 249 | 4,060 | 1,680 240 109 88
18..... 109 103 114 240 | 4,520 | 1,580 224 106 84
19.... 109 93 125 265 | 4,680 | 1,380 217 103 84
20 oo 112 122 386 | 4,680 | 1,200 202 103 %

|

21 109, 128 558 | 4,360 | 1,120 194 98 7%
22 114 | 80 137 870 | 4,050 | 1,070 187 98 74
23 12 90 60 131 870 | 3,450 990 180 96 4
24 112 | 120 134 794 | 3,310 910 177 93 74
25 112 . 125 758 | 3,750 832 174 93 74
26 114 : 117 832 | 3,750 758 170 91 74
27 114 177 112 950 | 3, 750 170 91 72
28, 114 164 122 910 | 3, 600 654 167 91 72
2 120 151 131 832 | 3,520 589 161 88 72
30. 128 148 134 794 | 3,450 527 154 88 72
31 128 | 137 3,760 |oceeee 151 L) T (R,

Note.—Gage not read May 29; discharge estimated by interpolation. Braced figures show mean dis-
charge for periods indicated. .
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Monthly discharge of Moyie River at Sny%er, Idaho, for the year ending Sept. 30,
’ 1922.

[Drainage area, 717 square miles.]

Discharge in second-feet. Run-off.
Month. ‘ Por
Maximum. | Minimum., Mean. S%lllﬂare Inches. | Acre-feet.
| .
|

October... 128 01| 108 0.151 0.17 6, 640
124 .1 .19 7,380
169 . 236 .27 10,400
84.2 117 13 5,180
74.6 104 11 4,140
111 .155 18 6, 820
.633 71 27, 000
2,750 3.84 4.43 169, 000
2, 360 3.20 3.67 140, 000
2 . 389 .45 17, 200
110 . 153 .18 6, 760
88.0 .123 .14 5,240
4,840 | ... 561 . 782 10.63 406, 000

CLARK FORK BASIN.
CLARK FORE AT ST. REGIS, MONT.

Locarion.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis,
Mineral County, half a mile below mouth of St Regis River.

DRrAINAGE AREA.—10,500 square miles.

REcorRDS AVAILABLE.—October 26, 1910, to September 30, 1922. i

Gage.—Vertical staff in two sections on left bank at old ferry landing; read
once daily by Archie McLeod and H. M. Miller.

DiscHARGE MEASUREMENTS.—Made from highway bridge above mouth of St.
Regis River since 1918. Flow of St. Regis River added to obtain flow
passing the gage.

CHANNEL AND CONTROL.—Bed is permanent both above and below station.
Banks high and not subject to overflow. Control is not sharply defined,
being formed by the bed of the stream for a distance of several hundred feet
below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.5 feet June
8 and 9 (discharge, 47,200 second-feet); minimum stage 3.0 feet November 21
and February 5 (discharge, 1,330 second-feet).

1910-1922: Maximum stage recorded, 19.1 feet May 30-31, 1913 (dis-
charge, 62,800 second-feet); minimum stage, 3.0 feet February 29, March 1,
1920, November 21, 1921, and February 5, 1922 (discharge, 1,330 second-
feet).

Ice.—Stage-discharge relation not seriously affected by ice.

DiversioNs.—Water diverted from several of the tributaries to irrigate land in
Bitterroot Valley and near Missoula.

ReguraTioN.—Practically none.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 2,000 and 60,000 second-feet. Gage read once daily to tenths.
Daily discharge determined by applying daily gage height to rating table.
Gage not read July 16 to August 27. Discharge estimated by comparison
with station near Plains for period July 16-31. Records good.
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Discharge measurements of Clark Fork at St. Regis, Moni., during the year ending
Sept. 30, 1922.

[Made by W. A. Lamb.]

Gage Dis-
Date. . height. | charge.
Feet Sec.-ft.
Fob. 22 e 4.25 2, 650
June 24, e 1.71 24,100

Daily discharge, in second-feet, of Clark Fork at Si. Regis, Mont., for the year
ending Sept. 30, 1922.

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

) S 2,590 | 3,320 | 4,420 | 3,850 | 2,590 | 2,460 | 3,670 | 10, 500
11, 400
12,300
12, 300
13, 800

g

=
SLL~c

—

8338 B33¥E 888
=
g

—
Sod

! 10, 500 | 32, 600
3,490 |- oo___ 29, 800

No1E.-—Gage not read July 16 to Aug. 26. Braced figures represent mean discharge for period. Dis-
charge not computed Aug. 1-26,

Monthly discharge of Clark Fork at St. Regis, Moni., for the year ending Sept. 30,

1922.
Discharge in second-feet.
Run-off in
Month. . acre-feet.
Maximum. | Minimum.| Mean.

OCtODBT - - o e o e 3,850 2,340 3,020 186, 000
November - - 3,670 1,330 2,830 168, 000
December._ - 7, 240 2,460 3,990 245, 000
January___ - 3,850 1,680 2, 830 174, 000
- 3,010 1,330 2,410 134, 000
4,620 220 2,990 184, 000
10, 500 3,670 6, 940 413, 000
42, 800 10, 500 24, 800 1, 520, 000
47, 200 13,800 33,200 1, 980, 000
12,900 |- ... ____ 7, 380 454, 000

August 27-3 3,400 3,320 3,350
September. e 3,400 2, 590 3, 050 181, 000
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CLARK FORK NEAR PLAINS, MONT.

LocarioN.—On lot 7, sec. 7, T. 19 N,, R. 26 W, at Cooper’s ferry, 3 miles above
Plains, Sanders County, and 7 miles below mouth of Flathead River.

DRAINAGE AREA.—19, 900 square miles.

Recorps aAvaiLABLE.—October 28, 1910, to September 30, 1922.

GAGE.—Barratt & Lawrence water-stage recorder; inspected by A. L. Steiner.

DiscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND CONTROL.—River deep and current only moderately swift even at
flood stages. Banks high and are not  overflowed. Bed is practically
permanent. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.2 feet at
11 a. m. June 9 (discharge, by indirect method, 114,000 second-feet); mini-
mum flow, February 5-7 (stage-discharge relation affected by ice; discharge
computed 4,890 second-feet).

1910-1922: Maximum stage recorded, 17.9 feet June 5, 1913, and July 2,
1916 (discharge, 115,000 second-feet); minimum stage, during open water, 3.7
feet several times during October and November, 1919 (discharge, 4,890
second-feet); lower flow probably occurred during the ice periods.

Ice.—Stage-discharge relation seriously affected by ice at times.

DiversioNs.—Numerous diversions are made for irrigation from the headwaters
of Clark Fork and tributaries to Flathead River.

ReauratioN.—Flathead Lake furnishes a natural but uncontrolled regulation
for part of flow.

Accuracy.—Stage-discharge relation not permanent; shifted June 17; affected
by ice December 19 to March 18. Two rating curves used during year, one
applicable October 1 to June 16 well defined below 60,000 second-feet and
fairly well defined above, the other applicable June 17 to September 30
is fairly well defined below 90,000 second-feet. Daily gage heights obtained
by inspection of graph of Barrett & Lawrence gage. Daily discharge for
open channel ascertained by applying mean daily gage height to rating
table except June 6-16, when indirect method was used. Record for open
water, good; others, fair.

Discharge measurements of Clark Fork near Plains, Mont., during the year ending
Sept. 30, 1922.

: Gage Dis- QGage | Dis-
Date. Madeby— | hoight. | charge. || Dote- Made by— height. | charge,
Feet, | Sec.-ft. Feet. | Secft.
Feb. 21 | W, A. Lamb___......_. 5,45 | 45840 || June 23 | W. A. Lamb._.__....._ 13.56 | 75,100
June 22 |..._. L 1/ R, 13.81 | 79,100 || July 30 | Grant and Tuttle...... 6.40 | 16,800

» Stage-discharge relation affected by ice.
b Surface velocfties only taken.

31986—261—wsp 552——T7
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Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,800 | 6,190 | 5,520 | 6,840 | 16,400 | 73,400 | 47,500 | 15,800 | 9, 880
8,800 | 6,360 | 5,360 | 7,190 | 17,200 | 75,500 | 45,600 | 15,400 | 9,670
8,000 1 5,850 | 5,200 | 7,930 | 18,200 | 78,700 | 42,900 | 15,100 | 9,670
8,000 ' 5,200 | 5,200 [ 8 710 | 19,200 | 84,000 | 40,300 | 14,900 | 9,470
7,620 J‘ 4,890 | 5,200 [ 9,310 ! 20,500 | 91,500 | 39,000 | 14,400 | 9,270
7,620 | 4,890 | 5,200 | 9,720 | 22,200 {100,000 | 37,400 | 14,200 | 9,270
7,620 | 4,890 | 5,200 | 9,720 | 24,500 {107,000 | 35,800 | 14,200 | 9,080
7,440 | 5,850 | 5,200 | 9,920 | 25,100 {111,000 | 34,200 | 13,800 | 9,080
7,250 | 6,190 | 5,360 | 13,400 | 26,100 {113,000 | 33,000 | 13,600 | 9,080
7,250 | 6,190 | 5,520 | 11,200 | 26,400 {112,000 | 32,700 | 13,100 | 9,080
7, 250 ! 6,020 | 5,520 | 10,300 | 26,100 111,000 | 31,900 | 12,700 | 9,080
7,250 | 6,020 | 5,850 | 9,920 | 25,800 |108,000 | 31, 600 | 12,700 | 9,080
7,440 | 5,850 | 6,190 | 9,720 | 25,800 {103,000 | 30,200 | 12,500 | 9,080
7,440 | 5,850 | 6,190 | 9,110 | 26,700 | 99,700 | 29,100 | 12,500 | 8,880
7,250 | 5,850 | 6,540 | 8,910 | 28,600 | 98,800 | 27,400 | 12,200 | 8,880

I
6,800 ' 5,520 | 6,540 | 8,710 | 31,400 |100,000 | 26,500 | 12,000 | 8,880
6, 540 ) 5,200 | 6,540 { 8,710 | 37,100 |102,000 | 25,800 | 12,000 | 8,690
6,540 1 5,200 | 6,720 | 8,710 | 46,800 , 600 12,000 | 8,690
6,540 .« 5,520 | 6,840 | 8,510 | 56,600 | 93,200 | 23,700 | 11,800 | 8,500
5850 5,850 | 6,840 | 8,510 | 64,800 | 88,800 , 600 | 11,600 | 8, 500
5,520 | 5,850 | 7,010 | 8,710 | 70,100 | 87,400 | 21,800 | 11,400 | 8 500
5,680 800 8, 500
6,020 8,320
6, 540 8,320
6, 540 8,140
6, 540 7,790
6, 540 7,620
6, 540 7,620
6, 540 7,280
6,360 |- 7,280
6,190 |__.._._| 6,660 |........| 73,400 |........| 16,500 | 9,880 |.......

Note.—Stage-discharge relation seriously affected by ice Dec. 19 to Mar. 18; discharge computed from
discharge measurement, observer's notes for ice, temperature records, and by comparison with the com-
bined flow of Flathead River, near Polson and Clark Fork at St. Regis. Discharge for June 6-16 ob-
ained by indirect method for shifting control.

Monthly discharge of Clark Fork near Plains, Mont., for the year ending Sept.

30, 1922.
Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum.| Minimum.; Mean.

October- 7, 560 6,320 6, 810 419, 000
November_ 8,320 6,160 6, 790 404, 000
December. ... 11,000 6,190 8, 140 501, 000
January. ..o 8, 800 5,520 6,980 429, 000
February- - .. ._.._....__. 6, 360 4, 890 5, 640 313, 000
March_ . __ ... ___ 7,190 5,200 6,220 382, 000
April . 16, 200 6, 840 10, 600 631, 000
May . o 90, 500 16, 400 46, 700 2, 870, 000
June._ ... ______.________ 113, 000 50, 400 886, 900 5, 170,000
Juby. o .. 47, 500 16, 500 28,100 1, 730, 000
August ... ... _. 15, 800 9, 880 12, 400 762, 000
September. ... .. 9, 880 7, 280 8,710 518, 000
Theyear. ..o e 113, 000 4, 890 19,500 | 14, 100, 000
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PEND OREILLE LAKE AT HOPE, IDAHO.

Locartrion.—In lot 2, see. 35, T. 57 N., R. 1 E. Boise meridian, at floating dock
near Northern Pacific Railway station at Hope, in Bonner County.

DRAINAGE AREA.—22,900 square miles. (Areas in United States measured om
maps issued by United States Geological Survey, scale 1:500,000; area of
Flathead River basin in British Columbia measured on Department of Lands
map, scale 1:1,125,000.) )

RECORDS AVAILABLE.—September 17, 1921, to September 30, 1922.

Gaage.—Vertical staff in three sections on piles at floating dock; read by Capt.
E. E. Moore. Zero of gage at elevation 2,048.88 feet, referred to bench
mark at Hope described in United States Geological Survey Bulletin 5673
zero of gage at elevation 2,045.67 feet, referred to Coast and Geodetic Survey
datum.

EXTREMES OF STAGE.—Maximum stage recorded during period September 17,
1921, to September 30, 1922, 19 feet on June 14; minimum stage recorded,
1.50 feet March 14 and 15.

Ice.—Ice conditions not serious at this station.

Diversions.—Considerable water diverted from tributaries of Clark Fork for
irrigation.

ReguLaTioN.—None.

Accuracy.—Gage read to hundredths once each day for which gage height is
shown.

CooreraTIiON.—Record furnished by United States Forest Service.

Daily gage height, in feet, of Pend Oreille Lake at Hope, Idaho, for the period Sept.
17 to Sept. 30, 1922.

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. | May. | June.| July.| Aug. | Sept.
. gg 208 4.65 ) 16.00 | 15.40 | 5,75 |._-... —
. 98
.98 -
.98 2.38 |-, 16.75 | 12.80 | 5.15 e
2.50 ! 5801710 | 12.30 {.______ 3.06
260 | ... 17.40 | 11.75 | 4.95 3.02
278 foeeaoe 17.80 | 11.50 | 4.80 2.98
....... 6.60 | 18.10 [.______[ 470 2.96
3.10 | 6.80|18.40| 10.90| 460 |_____. -
_______ 7.00/|__._._] 10.50 | 4:50 2,92
3.30 | 7.20 | 18.85| 10.30 |....___ 2.88
3.36| 7.35|18.90| 10.00 |_._____ 2.82
3.38 | ... __ 19.00| 9.70 | 420 2.78
3.401 7.6518.95| 9.45 |.._.___ 2,74
.............. 18.80 |__..___.| 4.05 2.70
3.40 | 8351890 890 | 3.95 | .__._ -
..................... 8.65 | 3.8 2.64
3.36 | 8.60|18.65| 8.40| 3.75 2.60
3.30 ... 18.50 | 8.20 |__.___. 2.56
3.30 |- __.._. 18.35 | 8.00| 3.70 |._._.. -
_______ 11.85 | 18.10 |..._._.| 3.65 [ _.___
.............. 17.85 |....._.| 3.60 2,46
3.48 | 13.05 | 17.45| 7.25| 3.50 |_.....
370 || 7. 3. 45 2. 400
3.80{14.10 | 16.75 | 6.85| 3.40 2.3%
4.00 |_..___ 16.30 | 6.60 |...___. ————
4.15 | ___._] 15.80 | 6.45 ) 3.35 | ..
- 4,40 | 15.40 | 15,40 | 6.25 | 3.28 (L. o .__
.88 | 1.98 |...._..] 2.02 (. _____. 15.70 | 15,00 |o....._| 3.24 26
. 86 -] 15,90 | 5.90 .. _] ————

Note.—Gage read 2.48 feet on Sept. 17, 1921,
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PEND OREILLE LAKE AT SANDPOINT, IDAHO.

LocatioN.—In sec. 23, T. 57 N., R. 2 W. Boise meridian, on west side of lake, at
municipal wharf at Sandpoint, Bonner County.

DRAINAGE AREA.—22,900 square miles. (Areas in United States measured on
maps issued by United States Geological Survey, scale 1:500,000; area
of Flathead River basin in British Columbia measured on Department of
Lands map, scale 1:1,125,000.)

RECORDS AVAILABLE.—March 18, 1914, to September 30, 1922.

Gage.—Vertical staff in two sections on pile at municipal wharf, read by A. J.
Sund. Zero of gage at elevation 2,045.58 feet, referred to bench marks
described in United States Geological Survey Bulletin 567; elevation 2,042.38
feet, referred to United States Coast and Geodetic Survey datum.

EXTREMES OF STAGE,—Maximum stage recorded during year, 22.4 feet June 14;
minimum stage recorded, 5.3 feet October 22 and November 2, 5, 9, 12,
16, 19, 23, and 26.

1914-1922: Maximum, stage recorded, 26.0 feet July 6, 1916; minimum
stage recorded, 4.43 feet December 13, 1919.

Ice.—During winter ice at gage renders observations difficult.

DiversioNs.—Considerable water diverted from tributaries of Clark Fork
for irrigation.

RecuraTioN.—None.

Accuracy.—Gage read to tenths, sometimes hundredths, once on each day for
which gage height is shown.

CooreraTION.—Record furnished by United States Forest Service.

Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idaho, for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. Apr. | May. | June. | July. | Aug. | Sept.
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CLARK FORK AT METALINE FALLS, WASH.

Locarion.—In SE. Y4 sec. 21, T. 39 N., R. 43 E., three-eighths of a mile above
Metaline Falls, opposite town of Metaline Falls, Pend Oreille County, 11
miles south of international boundary.

DrAINAGE AREA.—25,100 square miles. (Areas in United States measured on
maps issued by United States Geological Survey, scale 1:500,000; area of
Flathead River basin in British Columbia measured on Department of Lands
map, scale 1:1,125000; area of Priest River basin in British Columbia
measured on Nelson sheet, British Columbia map.

Recorps avaiLaBLE.—November 4, 1908, to September 4, 1910 (gage heights

" only; data insufficient for determination of discharge); October 1, 1912, to
September 30, 1922.

Gaee.—Vertical and inclined staff, in five sections, graduated from 0 to 55 feet,
on right bank, three-eighths mile above the falls; installed December 10,
1916; read by Leland and C. N. West. For history of previous gages see
Water-Supply Paper 462.

DisCHARGE MEASUREMENTsS.—Made from cable three-eighths of a mile above
falls. Flow of Sullivan Creek added to flow measured at cable.

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Sensitive
and practically permanent control formed by Metaline Falls, the drop over
which is 20 feet in a distance of 1,200 feet. FElevation of water surface at
medium low stage, 1,970 feet above sea level.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 33 feet June
15-17 (discharge, 107,000 second-feet); minimum stage recorded, 2.13 feet
February 25 and 26 (discharge 7,780 second-feet).

1912-1922: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge,
139,000 second-feet) ; minimum stage recorded, —2.4 feet December 12, 1919
(discharge, 2,500 second-feet).

Ice.—Stage-discharge relation not affected by ice.

DiveErsioNs.—Numerous small diversions from upper tributaries for irrigation.

ReguLaTION.—None. )

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
above 8,000 second-feet. Gage read from October to March once daily to
half-tenths, thereafter to hundredths. No diurnal fluctuation. Daily dis-,
charge ascertained by applying daily gage height to rating table. Records *
excellent.

CooPERATION.—Station maintained in cooperation with Dominion Water Power
Branch. Gage-height record furnished by Hugh L. Cooper Co.

The following discharge measurement was made by John Mc¢Combs:
June 5, 1922: Gage height, 29.77 feet; discharge, 90,400 second-feet..
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Daily discharge, in second-feet, of Clark Fork ai, Metaline Falls, Wash., for the year
ending Sept. 30, 1922,

Day. Oct. | Nov. | Dec. { Jan. | Feb. Mar.l Apr. | May. June.’lJuly. Aug. | Sept.
.............. 10, 40()I 21, 300( 85, 800I 80, 800} 13, 500
22, 200| 87, 200! 77, 500 13,300

22, 000{ 88,100 74, 400, 13, 100

23, 300 89, 000| -71, 300 24, 000 13, 800

24, 400| 90, 500! 68, 200 12,600

25, 300 91, 900| 66, 000! 22, 700
22,

1z

8,320

8, 600

8, 460

8, 740

8, 880

8, 880

9,300

9,440

9, 600

9,600
9, 600
9, 600
9,600

Monthly discharge of Clark Fork ai Metaline Falls, Wash., for the year ending
Sept. 30, 1922.

[Drianage area, 25,100 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. sqq?re Inches. | Acre-feet.
mile.
October_..._..__._.._..__._________ 10, 100 8, 880 9,380 0.374 0.43 577,000
November . _ oo 9, 600 8, 740 9, 130 .364 41
14, 500 9,920 11, 500 458 .53 707, 000
12, 600 8, 880 11, 000 438 .50 676, 000
10, 400 7, 780 9, 540 380 .40 530,
10, 200 8,320 9, 020 359 .41 565, 000
21, 100 10, 400 15, 300 610 .68 L 910, 000
83, 500 21,300 44, 000 1.76 2,02 2, 710, 000
107, 000 500 97, 600 3.89 4. 34 5, 810, 000
80, 800 27,100 47, 900 L91 2.20 2, 950,
26, 400 13, 700 18, 500 737 .86 1, 140, 000
13, 500 9,600 | 11,400 454 .51 678, 000
107, 000 7,780 24, 500 g . 976 13.28 | 17,800,000
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ROCK CREEK NEAR QUIGLEY, MONT.

LocatioNn.—In SW. 14 sec. 36, T. 10 N., R. 17 W. (unsurveyed), at highway
bridge one-fourth of a mile above mouth of Ranch Creek and 214 miles south
of Quigley, Granite County.

DraiNAGE AREA.—Not measured.

RECORDS AvVAILABLE.—May 1, 1922, to September 30, 1922.

Gage.—Standard wire and weight on downstream side of highway bridge; read

‘ by H. D. Hastings and Harvey Shields.

DiscHARGE MEASUREMENTs.— Made from highway bridge.

CHANNEL AND cONTROL.—Bed composed of heavy boulders. Two channels at
high stages. Control is bed of stream for several hundred feet below gage;
probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period May 1
to September 30, 6.32 feet at 4.15 p. m. June 5 (discharge, 6,260 second-
feet); minimum stage, 1.32 feet September 26-30 (discharge, 192 second-
feet).

Ice.—No ice during period of record.

Diversions.—None of importance.

REeGuLaTIiON.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 150 and 3,500 second-feet. Daily gage heights are
mean of two readings daily to hundredths. Daily discharge ascertained
by applying mean daily gage height to rating table. Records excellent.

CooPERATION.—Maintained in cooperation with Rock Creek Power Co.

Discharge measurements of Rock Creek mear Quigley, Mont., during the period
May 1 to Sept. 30, 1922.

[Made by W. A. Lamb.]

QGage Dis- QGage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
May .. o .. 2.14 452 || June 26 _ oo oo o] 3.7 1,620
L U S 4.74" 3,170 || Sept. 21 . ..ol 1.34 197

Daily discharge, in second-feet, of Rock Creek near Quigley, Mont., for the pertod
May 1 to Sept. 30, 1922.

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

1,010 358 254 990 | 4,670 477 328 229
938 351 246 1,580 | 3,960 477 3156 224
861 345 240 2,000 | 3,600 461 302 224
802 338 235 2,460 | 3,420 | 445 299 229
747 345 240 2,650 | 3,200 | 437 296 213
729 345 252 2,930 | 3,050 411 200 205
695 338 257 2,760 | 2,750 411 290 203
684 331 263 2,640 | 2,400 411 290 203
684 325 257 2,680 | 2,020 | 411 284 203
723 325 257 3,140 | 1,740 218 203
701 331 252 3,720 | 1,580 | 396 266 192
662 331 235 3,540 | 1,440 396 | 266 192
636 331 229 A 1,330 390 260 192
548 325 24 2,480 | 1,240 376 252 192
511 318 229 2,260 | 1,170 376 | 260 192
2,210 |-cemue- 260 |- ...
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Monthly discharge of Rock Creek near Quigley, Mont., for the period May 1 to Sept.
0

b

Discharge in second-feet.

Run-off in
Month. acre-feet.

Maximum. | Minimum.| Mean.

DY £ 3,720 415 1,630:] - 100,000

June..... - 5,170 1,170 3,280 195; 000
JUY e s 1,010 368 567 34, 900
August 358 252 309 19, 000
September. oo e et ean 263 192 226 13, 400

RANCH CREEK NEAR QUIGLEY. MONT.

Location.—In NE. }{ sec. 36, T. 10 N., R. 17 W. (unsurveyed), one-fourth
mile above mouth and 2}{ miles south of Quigley, Granite County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 2, 1922, to September 30, 1922.

Gaage.—Vertical staff with enamel face on right abutment of highway bridge;
read by H. D. Hastings and Harvey Shields.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTRoL—Bed composed of cobblestones. Control is riffie 20
feet below gage, fairly permanent. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period May 2
to September 30, 1.50 feet May 19 and 20 (discharge, 238 second-feet);
minimum stage recorded, 0.66 foot September 16 and 22-30 (discharge,
23 second-feet).

Ice.—None during period of record.

Diversions.—None of importance.

ReguLaTION.—NoOne.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 20 and 220 second-feet. Daily gage heights are mean

- of two readings daily to hundredths. Daily discharge ascertained by

applying mean daily gage height to rating table. Records good.

CooreraTiON.—Maintained in cooperation with Rock Creek Power Co.

Discharge measurements of Ranch Creek mear Quigley, Mont., during the period
May 1 to Sept. 30, 1922.

{Madeby W. A.Lamb.]

Qage : Gage
Date. height, | Discharge. Date. hei’;%t. Discharge
Feel. Sec.Ht. Feet, Sec.t.
May 1l ool 0.86 47.8 | June 26 ..o oo 1.05 103
. 2B s 1.40 207 Sept. 21 e .66 22.3
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Dauly discharge, in second-feet, of Ranch Creek near Quigley, Mont.; for the period
May 1 to Sept. 30, 1922.

Day. May.| June.| July, | Aug. | Sept. Day. May.| June.| July.| Aug. | Sept.
133 81 38 28 167 56 31 23
145 81 38 26 148 51 31 24
173 73 38 28 145 51 31 24
204 70 38 27 139 51 31 24
219 68 38 28 139 51 31 24
226 65 38 28 136 47 31 24
226 63 36 |- 31 130 47 31 23
210 60 33 28 118 47 28 23
198 60 33 4 115 47 28 23
207 63 33 27 115 42 26 23
198 63 33 28 100 42 26 23
176 60 33 26 98 42 26 23
176 60 33 26 86 42 28 23
170 60 31 26 86 38 28 23
167 60 31 24 86 38 30 23

_______ 38 30 |oomoenn

/
Monthly discharge of Ranch Creek near Quigley, Mont., for the period May 2 to
Sept. 30, 1922.

Discharge in second-feet.
Run-off in
Month. . acre-feet.
Maximum.| Minimum. | Mean.
238 76 143 8, 510
226 86 155 9, 220
81 38 65.4 3,410
38 26 32.0 1,970
31 23 25.2 1, 500

BLACKFOOT RIVER AT CLEARWATER, MONT.

LocaTioNn.—In sec. 16, T. 14 N., R. 14 W., 300 feet above mouth of Clearwater
River, 200 feet above highway bridge, and 1 mile south of Clearwater post
office, Missoula County.

DRAINAGE AREA.—1,320 square miles (measured on Forest Service map).

REcorps AvalLABLE.—June 9, 1921, to September 30, 1922,

GaceE.—Overhanging wire gage on right bank 200 feet above highway bridge;
read by Lue Parker.

DisCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Bed composed of large boulders and gravel. Bauoks
high and covered with timber. Control is rifle of heavy boulders below
highway bridge, probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 11
a. m, June 6 (discharge, 7,820 second-feet) ; minimum stage, 1.05 feet Septem-
ber 27-30 (discharge, 435 second-feet).

1921-1922: Maximum stage recorded, that of June 6, 1922; minimum
stage, that of September 27-30, 1922.

Ice.—Records discontinued during winter.

DiveErsioNs.—Several small ditches divert water for irrigation above station.

ReEcULATION.— None,

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 500 and 6,500 second-feet. Gage read to half-tenths once daily
except Sunday and July 4. Daily discharge obtained by applying daily gage
height to rating table for days of gage readings and by interpolation for
other days. Records good. ' o

31986—261—wsp 552-——38
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Discharge measurements of Blackfoot River at Clearwater, Mont., during the year

ending Sept. 30, 1922,
[Made by W. A, Lamb.]

Gage Dis-
Date. height. | charge.
Feet. See.-ft.
MY 23 o o oo e em e e e mm e 5,44 6; 000
TUN@ 26 - e e e e cmcm e memcmemmmem e mmem e 2.93 2,280

Daily discharge, in second-feet, of Blackfoot River at Clearwater, Mont., for the year

ending Sept. 30, 1922,

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1, 680 772 543
1, 580 736 543
1, 500 700 543
1,420 700 543
1,330 700 543
1, 280 688 543
1, 280 677 543
1,230 677 572
1,280 677 572
1,330 634
1,330 634 543
1, 230 634 543
1,230 634 514
1,130 634 514
1,030 677 514
1,010 677 514

984 700 500
984 677 487
937 634 487
937 634 487
894 634 460
804 634 460
872 603 460
851 603 460
851 572 460
812 572 460
812 573 435
812 572 435
772 572 436
772 543 435
772 543 |eeennos

NotE.—No record Nov. 20 to Apr. 25.

Monthly discharge of Blackfoot River at Clearwater, Mont., for the year ending Sept.

30, 1922.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum., } Mean.

543 487 517 31, 800
514 487 504 19, 000
1,030 960 998 9, 900
7,480 937 3,420 210, 000
7,820 1, 740 4,910 000
1,680 772 1,000 67, 000
772 543 642 39, 500
572 435 504 30, 000

Norz.—No record Nov. 20 to Apr. 25.
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NORTH FORK OF BLACKFOOT RIVER NEAR OVANDO, MONT.

LocatioNn.—In NW. 14 sec. 22, T. 15 N.,, R. 11 W., at Pitkin’s ranch, 11
miles northeast of Ovando, Powell County.

DRAINAGE AREA.—227 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 8, 1921, to September 30, 1922.

Gage—Wire gage with enamel face on left bank, 400 feet north of observer’s
house; read twice daily by James Pitkin.

DiSCHARGE MEASUREMENTS.—Made from eable or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of large boulders. Control
not well defined, but not subject to shift. Left bank high and timbered.
Right bank covered with heavy brush and timber; subject to overflow.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 7.58 feet at
7.30 a. m. June 5 (discharge, 2,900 second-feet); minimum stage, 2.44 feet
November 6-16 (discharge, 27 second-feet).

1921-22: Maximum stage recorded, that of June 5, 1922; minimum stage,
that of November 6-16, 1922.

Ice.—Stage-discharge relation seriously affected; records discontinued during

winter.

DiversioNs.—Two small ditches divert water for irrigation above station.
RecuLaTION.—None.

Accuracy.—Stage-discharge relation perma.neut Rating curve well defined
between 40 and 2,600 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by applying mean daily gage height to ra.tmg
table. Records good.

Discharge measurements of North Fork of Blackfoot River mear Ovando, Mont.,
during the year ending Sept. 30, 1922.

[Made by W. A, Lamb.}

Gage Dis-
Date. height. | charge.

Feet. Sec.-ft. .
. 850
JURE 27 . e cm e ccemm e mmmmmem e 4,96 692
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Daily discharge, in second-feet, of North Fork of Blackfoot River near Ovando, Mont.{
for the year ending Sept. 30, 1922.

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

I

S

1
38 30 57 | 1,510 498 124 63
37 30 58 (1,700 42 124 63
37 29 59 | 2,140 400 115 63
37 29 62| 2 570 3761 121 64
37 20 66 | 2,820 361 113 8
37 27 71| 2,780 350 © 110 67
37 27 72| 252 332 107 67
36 27 76| 2,270 330 | 107 66
36 27 78| 2,250 339 ' 107 62
36 ¢ 27 78| 2,000 332 | 107 58
36 27 790 1,940 325 99 57
35 27 83| 1,940 | 315! 91 55
35, 27 91| 1L,980 274, 91| 53
35 | 27 107 | 1,960 | 245 | 91 52
36 i 27 144 | 1,850 23¢ 94 50
35 720 2| 91 50
35 | 700 213 91 | 50
35 6207 200 88 50
35 480 | 188 88 | 50
34 400 i 880 91, 48
33 320 170 9L | 48
33 160 i 166 841 a7
33 010 166 84 47
33 886 | 170 78 ‘ 47
33 800 | 177 78 | 47

3
33 735 | 177 72 - 45
32 698 ( 161 70 ! 45
32 661 144 67 | 44
30 604 | 140 65 44
30 539 | 13 65 43
30 |l 1,260 o | 128 63 |ocoeeao
i

Note.—No record from Nov. 17 to Apr. 28.

Monthly discharge of North Fork of Blackfoot River near Ovando, Mont., for the
year ending Sept. 30, 1922. .

{Drainage area, 227 square miles.]

Discharge in second-feet. Run-off.
Month. Per ‘
Maximum. | Minimum.| Mean. sqqlare Inches. h Acre-feet.
mile
!
38 30 34.5 0. 152 0.18 ! 2,120

30 27 27.8 . 122 .07, 882
2, 590 57 832 3.89 4.48 | 54,200
2,820 539 | 1,620 7.14 7.97 96, 400
498 128 255 112 129 15, 700
124 63 92.5 . 407 AT 5, 690
67 3 53.7 .287 .26 ¢ 3,200

NoTte.—No record from Nov. 17 to Apr. 28.
CLEARWATER RIVER AT CLEARWATER, MONT.

Locarion.—In sec. 16, T. 14 N., R. 14 W., 400 feet above mouth and 1 mile
south of Clearwater post office, Missoula County.

PDRAINAGE AREA.—398 square miles (measured on Forest Service map).

RECORDS AVAILABLE.—June 9, 1921, to September 30, 1922

GacE.—Overhanging wire gage on left bank; read by Lue Parker. .

DISCHARGE MEASUREMENTS.—Made by wading at gage or from highway bridge
at Clearwater, 1 mile above gage.

CHANNEL AND CONTROL.—Bed composed of heavy boulders and gravel. Control
not well defined, but probably formed by channel below gage; permanent.
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EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 3.9 feet at 1.30
p. m. May 26 (discharge, 2,400 second-feet) ; minimum stage 0.8 foot Novem-
ber 7-12 (discharge, 45 second-feet).

1921-22: Maximum stage recorded, that of May 26, 1922; minimume
stage, 0.8 foot September 9 and 10 and November 7-12, 1921 (discharge, 4&
second-feet).

Ice.—Records discontinued during winter.

Diversions.—Some water is diverted for irrigation above gage.

RecULaTION.—Dam at Seeley Lake may be used to regulate flow but has no$
been operated for several years.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 40 and 2,400 second-feet. Gage read to half-tenths once daily
except Sunday and July 4. Daily discharge obtained by applying daily
gage height to rating table for days of gage readings and by interpolatiom
for other days. Records good.

Discharge measurements of Clearwater River at Clearwater, Mont., during the yeaxr
ending Sept. 30, 1922.

. [Made by W. A. Lamb.]

Gage Dis-
Date. height. | charge.
Feet. See.-ft, '
3.79 2, 200
1.94 558

Daily discharge, in second-feel, of Clearwater River at Clearwater, Mont., for the
year ending Sept. 30, 1928.

Day. " QOct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept..
\

1, 45¢: 470 155 90

1, 500 438 120 20

1, 550- 405 120 290

1, 960 406 90

2,250 | 405 105 90

2,200 405 98- 906

2,150 | 375 90 90

2,100 345 920 k(3

2,000 345 90 78

1,900 345 90 8

1, 860 345 78 8

1,400 345 78 8

1,220 318 78 65

1,220 200 78 85

1,220 | 290 78 65

1,180 304 00. 65

1,180 318 20 65

1,160 | 200 78 65

1,130 290 78 65

1,040 | 290 78 65

950 285 78+ 65

2, 300 866 265 78 85
2,300 775 252 78 65
2, 200 775 240 78 .3
2,100 895 240 65 65
2,400 815 218 65 65
2,350 578 195 78 65
2,180 155 9. . 65
2, 000 5401 155 90 65
1,700 505 155 90: 45
15,600 |-oee .. 155 5 ) —

NoOTE.—No record Nov. 20 to Apr. 25.
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‘Monthly discharge of Clearwater River at Clearwater, Mont., for the year ending
Sept. 30, 1922.

[Drainage area, 398 square miles.]

Discharge in second-feet. Run-off.

Month. Per
Maximum. | Minimum.| Mean. sgll.lﬁlre Inches. | Acre-feet..

55 45 5.3 <129 1,930
578 318 443 111 21
2,400 615 | 1,560 3.92 4,52 95, 900
2,250 506 | 1,270 3.19 3.56 75, 600
470 155 300 7.54 87 18, 400
155 65 88.6 .223 28 5,450
90 65 73.0 .183 20 4,340

. NorE.—No record Nov. 20 to Apr. 25.

SEALKAHO CREEK NEAR HAMILTON, MONT.

LocaTioNn.—At farm bridge 1,000 feet south of ranch buildings on J. A, Brennan’s
ranch, 9 miles southeast of Hamilton, Ravalli County.

DrAINAGE AREA.—Not meagured.

RECORDS AVAILABLE.—April 20, 1920, to September 30, 1922.

Gage.—Vertical staff with enamel face on downstream end of left abutment of

" bridge; read by J. S. Brennan.

DisCHARGE MEASUREMENTS.—Made by wading near gage or from farm bridge
half a mile below gage.

CHANNEL AND CONTROL.—Bed composed of boulders and cobblestones for several
hundred feet above and below gage. Control is same for all stages. One
channel at all stages. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 3.80 feet at
8 a. m. June 14 (discharge, 1,110 second-feet); minimum stage, 1.30 feet
April 16 (discharge, 27 second-feet).

1920-1922: Maximum stage recorded, that of June 14, 1922; minimum
stage, 1.30 feet April 21-25, 1920, March 1-4, 6, 8, 9, 1921, and April 16,
1922 (discharge, 27 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; record discontinued
during winter. .

Drversions.—None.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 25 and 400 second-feet. Gage read to half-tenths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.
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Discharge measurements of Skalkaho Creek near Hamilion, Mont., during the

year ending Sept. 30, 1922.
TMade by W. A. Lamb.)

Gage Dis-
Date. height. | charge.
Feet. See.-ft.
2.46 265
2.75 368
1.52 36.4

Daily discharge, in second-feet, of Skalkuiho Creek near Hamilion, Mont., for the

year ending Sept. 30, 1922.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
37 34 30 37 341 243 82 54
37 34 30 37 411 226 78 51
37 34 30 37 509 217 78 49
37 34 30 39 635 210 69 47
37 34 30 54 792 204 69 50
37 34 28 54 831 204 69 60
37 34 30 54 870 186 69 54
37 34 30 57 870 195 69 57
34 | 34 30 57 792 195 69 54
34 34 30 50 792 186 69 50
34 34 30 47 755 174 60 47
34 34 28 47 718 158 60 45
34 32 28 57 77 152 60 42
34 32 30 69 950 147 64 42
34 32 28 74| 1,070 138 69 42

27 105 910 138 64 42
28 180 808 130 60 45
2 243 792 125 60 39
28 261 755 126 60 37
30 261 755 125 60 37
34 261 733 125 57 37
37 279 635 120 54 38
37 261 532 120 54 37
37 269 463 112 54 37
37 421 411 105 54 37
474 411 100 47 37
363 373 96 37
272 341 96 47 37
272 272 89 37
279 243 89 37
200 |-l 89 L1 4 S
Nore.—No record Nov. 18 to Mar. 31.
Monthly discharge of Skalkaho Creek mear Hamailton, Mont., for the year ending
Sept. 30, 1922.
Discharge in second-feet.
Run-off in
Month. acre-foet.
Maximum. | Minimum.| Mean.
37 34 36.0 2,210
34 32 33.4 1,130
37 27 3L7 1,890
474 37 17 10, 500
1,070 243 652 38, 800
243 89 149 9,160
82 47 62.0 3, 810
60 37 43.8 W 2, 610

Note.—No record Nov. 18 to Mar. 31.

“
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WILLOW CREEK NEAR CORVALLIS, MONT.

Location.—In sec. 8, T. 6 N., R. 19 W., at Willey ranch, 6 miles southeast of
Corvallis, Ravalli County.

DRrAINAGE AREA.—Not measured.

REcoRDs avarLaBLE.—April 20, 1920, to September 30, 1922.

GaAgeE.—Vertical staff with enamel face located on right bank about 150 feet
upstream from the Willey ranch house; read by Mrs. Bray Willey.

DiscEARGE MEASUREMENTs.—Made at ford about 50 feet below gage.

CHANNEL AND CONTROL.—Bed of stream is composed of boulders and cobble-
stones; shifting occasionally. One channel at all stages. Banks not subject
to overflow. Control not well defined.

- EXTREMES OF DISCHARGE.— Maximum §tage recorded during year, 2.20 feet at
7 p. m. June 15 (discharge, 130 second-feet); minimum stage, 0.56 foot
November 8-19 and March 30 to April 5 (discharge, 4.7 second-feet).

1920-1922: Maximum stage, that of June 15, 1922; minimum stage,
0.56 foot November 8-19, 1921, and March 29 to April 5, 1922 (discharge,
4.7 second-feet).

Ice.—Stage-discharge relations affected by ice; records discontinued during
winter.

Diversrons.—One ditch diverts a small quantity of water above gage.

Recuration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined between 7 and 80 second-feet. Gage read twice daily May 1 to
September 30 and once daily October 1 to December 31, 1921, and March
29 to April 30, 1922. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

Discharge measurements of Willow Creek near Corvallis, Mont., during the year
ending Sept. 30, 1922.

[Made by W. A. Lamb.]

i

. QGage Dis-
Date. ‘height. charge.
1

i Feet. Sec.-ft.
38.0

T U ; 1. 60 78
.67 6.4
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Dmly dzscharge, in second-feel, of Willow Cree¢k near Corvallis, Mont., for the
year ending Sept. 30, 1922.

Day. Oct. | Nov. | Mar Apr. | May. | June. | July. | Aug. | Sept.
7.1 5.2 4.7 10 40 45 14 7.1
7.1 5.2 4.7 10 48 41 14 7.1
6.4 5.2 |- 4.7 10 55 37 14 7.1
6. 4 5.2 4,7 11 61 36 16 7.1
6.4 5.2 4.7 12 69 34 18 7.1
6.4 5.2 5.7 12 79 33 18 12
6.4 5.2 5.2 13 88 33 18 11
6.4 4.7 5.2 12 92 33 18 9.3
6.4 4.7 5.2 11 103 | 33 18 9.3
6.4 4.7 5.2 11 103 | 33| 18 9.3
6.4 4.7 5.7 10 95 33 18 9.3
6.4 4.7 6.4 10 - 95 32 15 9.3
6.4 4.7 6.4 10 98 30 i3 8.6
6.4 4.7 5.2 12 110 24 12 8.6
6.4 4.7 5.2 21 125 24 12 8.6
6. 4 4.7 5.2 26 122 24 12 8.6
6.4 4,7 5.2 27 116 23 1 8.6
6.4 | 4.7 5.2 38 117 23 11 8.6
6.4 ‘ 4.7 5.7 41 118 21 10 7.9
6.4 . ____._. 6.4 41 105 21 10 7.9
6. 6.4 40 100 20 9.3 8.0
6. 9.3 38 100 19 9.3 8.2
6. 9.3 36 91 19 8.6 7.9
6.1 9.3 36 82 19 8.6 7.9
6.1 9.3 46 74 19 7.9 7.9
5.7 9.3 48 68 18 7.9 7.9
5.7 8.6 41 65 17 7.9 7.9
5.7 8.6 34 59 16 7.9 7.9
5.7 8.6 33 53 15 9.8 7.9
5.7 9.3 33 49 15 8.2 7.9
5.2 |ocmooaol 4T |ocaaaad 34 |oeos t 15 (5 PO

7 N olr% —]—%tage-discharge relation affected by ice Nov. 20 te Dec. 31; discharge not computed. No recm-d
an. 1 to Mar

Monthly discharge of Willow Creek near Corvallis, Mont., for the year ending
Sept. 30, 1922.

Discharge in second-feet. s
. Run-off in
Month. . acre-feet.
Maximum.| Minimum.| Mean.
October. i 7.1 5.2 6.26 385
November 1-19_ 5.2 4.7 4.88 183
April.______ 9.3 4.7 6,49 386
May. 48 10 24.7 1,520
June. 125 40 86.0 5,120
July_. 45 15 26.0 1, 600
August. 18 7.9 12.4 762
September ... 12 7.1 8.39 499

Note.—See footnote to table of daily discharge.
BURNT FORK CREEK NEAR STEVENSVILLE, MONT.

LocaTion.—In SW. 34 sec. 11, T. 8 N.; R. 19 W., at highway bridge at John
Buck’s ranch, 9 miles southeast of Stevensville, Ravalli County.

DRAINAGE AREA.—Not measured.

Recorps AvaiLaBLE.—May 9, 1920, to September 30, 1922. Records frag-
mentary.

Gace.—Staff gage, with enamel face graduated frorma 0 to 3.3 feet on down-
stream end of left abutment of highway bridge; read by Mrs. Jack Blake.
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D1scHARGE MEASUREMENTS.—Made from highway bridge or by wading below
gage. One channel at all stages at the gage. Banks are high and not
subject to overflow.

CHANNEL AND cONTROL.—Bed composed of cobblestones and gravel; fairly
smooth and not subject to shift. One channel at all stages; straight for
50 feet above and below gage. Banks not subject to overflow. Control
is a gravel and cobblestone bar at point where stream forks about 100 feet
below gage; fairly permanent. Stage-discharge relation may be affected
by driftwood collecting at this point.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period April
30 to September 22, 2.64 feet at 7 a. m. June 10 (discharge, 620 second-feet);
minimum stage, 0.61 foot September 22 (discharge from meter measure-
ment, 23 second-feet).

1920-1922: Maximum stage, that of June 10, 1922; minimum stage, that
of September 22, 1922 (discharge, 23 second-feet).

Ice.—None during period of record.

Diversions.—One or two small diversions above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 15 and 300 second-feet. Gage read twice daily to hundredths.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

CooprERATION.—Maintained in cooperation with Bitterroot Valley Irrigation
District.

Discharge measurements of Burnt Fork Creek near Stevensville, Mont., during the
pertod Apr. 30 to Sept. 22, 1922.

[Made by W. A. Lamb.]

Date. hgi;%?;. Discharge. Date. h(e}iz%l?;. Discharge.

Feet. Sec.-ft. Feet. Sec.-ft.

APr. 30, e en 0.92 52 1 June 25 . ... .. ... ... 1.75 224
AY 2 eeeeaam 2.02 319 || Sept. 22 ... eaan .61 23.0

Daily discharge, in éecond-feet, of Burnt Fork Creek near Stevensville, Mont., for
the period Apr. 30 to Sept. 22, 1922.

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

135

NoTE.—No record May 1-6 and Aug. 6 to Sept. 21.
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Monthly discharge of Burnt Fork Creek near Stevensville, Mont., for period May 7
to Aug. 5, 1922.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Mipimum.| Mean.

438 70{ 261 .12,900
615 148 429 25, 500
135 34 67.0 4, 120

45 39 42.0 417

FLATHEAD RIVER AT COLUMBIA FALLS, MONT.

Leocarion.—At highway bridge on Roosevelt Highway at Columbia Falls, Flat-
head County, 6 miles below mouth of South Fork of Flathead River.

DraiNaAGE AREA.—Not measured.

REcorDS AVAILABLE.—May 14, 1922, to August 25, 1922.

Gaee.—Wire gage on upstream guardrail of highway bridge.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

‘CHANNEL AND coNTROL.—Bed composed of boulders and gravel. Right bank
high, clean, and not subject to overflow. Left bank, heavily timbered and
subject to overflow at high stages. Current swift at all stages. Control

~ not well defined and probably is the channel for half a mile below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period May 14
to August 25, 15.7 feet June 5 (discharge, 82,200 second-feet); minimum
stage, 2.06 feet August 25 (discharge, 2,680 second-feet).

Ice.—None.

Diversions.—None.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 2,620 and 12,000 second-feet and fairly well defined to
74,000 second-feet. Gage read once daily to hundredths. Daily discharge
ascertained by applying daily gage height to rating table. Daily discharge
interpolated for days of no gage readings July 23-25, August 3-4, 8, 10-11,
and 15-16. Records fair.

Discharge measurements of Flathead River at Columbia Falls, Mont., during period
Apr. 27 to Aug. 25, 1922.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— hei;it. charge,
Feet. | Sec.-ft. . Feet. | Sec.-ft.
Apr. 27| W. A . Lamb._.__.__.__ 5,06 9,170 | July 26 | Grant and Tuttle. ..___ 3.587 4,840
ay 27 [..... L L S 14.00 | 62,900 || Aug. 20| W. A. Lamb_.._..._... 2,60 3,490
June 19 |..... (s 1, TR, 10.65 | 34,400 .
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Daily discharge, in second-feet, of Flathead River at Columbia Falls, Mont., for-the
pertod May 14 to Aug. 256, 1922.

Day. May. | June. | July. Aug. Day. May. | June. ' July. | Aug.
1
!
15, 300 4, 41,600 ; 7,110 3,420
14, 300 3, 850 40,400 | 6,860 3,450
13,200 3, 850 38,200 , 6,490 3,420
12,000 | 3,850 34,200 | 6,130 | 3,420
11,400 | 3, 327100 i 5,900 | 3,300
10, 900 3, 690 31,500 | 5,680
10, 500 3, 690 20,100 ;| 5,570
9, 980 3, 680 25,300 5,400
9, 470 3, 660 22,400 | 5,230
8, 980 3,610 20,100 = 5,060
|
8, 820 3, 560 18,800 , 4,890
8, 510 3,510 18,400 1 4,810
8,210 3,510 17,800 . 4, 590
, 920 3,360 16,800 4,380
7,370 3, 390 15,900 4,280
I ........ ‘ 4,110

Monthly discharge of Flathead River at Columbia Falls, Moni., for the period May
14 to Aug. 25, 1922.

Discharge in second-feet.
Run-off in
Month. acre-feet.
- | Maximum.] Minimum.| Mean.

77, 400 26, 100 1, 800, 000
82, 200 15, 900 38, 900 2, 010, 000-
15, 300 4,110 7,850 483, 000
4,000 2, 680 3,460 172, 000

FLATHEAD LAKE AT SOMERS, MONT.

Location.—In NE. 14 sec. 26, T. 27 N., R. 21 W., at steamboat dock at Somers,
Lake County.

RECORDS AVAILABLE.—April 25, 1922, to September 30, 1922.

Gage.—Stevens vsfater-stage recorder in wooden shelter referenced to staff gage
in well set at sea-level datum. ) .

EXTREMES OF STAGE.—Maximum stage recorded during year, 2,892.75 feet at
7 p. m. June 10; minimum stage, 2,882.70 feet at 6.30 p. m. April 25.

Accuracy.—Records good.

Daily gage height, in feet, of Flathead Lake at Somers, Mont., for the period Apr.
25 to Sept. 30, 1922. -

Day. | Apr. | May.  June. | July. i Aug. | Sept. ‘ Day. i Apr. | May. | June. | July. | Aug. | Sept.
i ! o
83.6 00.7 | 89.3 | 84.8283.4 86.6 | 83.85 | 83.05
83.8 90.7 | 89.05 | 84.7 | 83.35 86.5 | 83.8 | 83.05.
|| 84.0 90.9 | 88.8 | 84.6 | 83.35 86.4 1838 |80
84.2 91.1 | 88.55 | 84.45 | 83.3 86.25 1 83.8 | 83.0
84.4 01.5 | 88.35 ['84.45 | 83.3 ! 86.15 | 83.8 | 83.0
84.6 91.8 | 88.15 | 84.4 | 83,25 | 86.05 | 83.7 | 82.95
84.7 92,2 | 87.95 | 84.35 | 83.25 | 85.9 |87 |8295
84.8 92.5 1 87.75 1 84.3 183251 85.75 | 83.7 | 82.9
85.0 92.6 | 87.65 | 84.25 | 83.2 Il 85.65 | 83.65 | 82.85
85.1 92.7 | 87.45 | 84.2 | 83.15 ! 85.5 | 83.6 | 8285
.25 | 92.7 | 87.35 | 84.15 | 83.15 | 85.35 | 83.55 | 82.8
85.35- 92,7 | 87.2 |84.07 | 83.15 85.35 | 83.56 | 828
85.45 1 92.5 ) 87.05 | 84.0 | 83.1 85.3 ! 83.45 ] 82.8
85.55 ' 92.5 | 86.95 | 83.96 | 83.1 85.25 | 83.45 | 82.75
85.7 | 92.5|86.8 |83.9 |[8.05 85.05 | 83.4 | 82.75
1 84.93 | 83.4 |...__.

NoTE.—Add 2,800 feet to reduce to sea level. No record May 16-26.
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FLATHEAD LAKE AT POLSON, MONT.

Locarion.—In SE. 14 sec. 4, T. 22 N, R. 20 W, at steamboat dock at south
end of lake at Polson, Lake County.

RECORDS AVAILABLE.—August 23, 1908, to September 30, 1922.

GageE.—Stevens water-stage recorder installed April 23, 1922, in wooden shelter
and referenced to inside staff gage set at sea-level datum. Original staff
gage on pile at datum 3 feet higher (2,803 feet added to reduce readings
to.sea level).

EXTREMES OF STAGE.—Mazximum stage recorded during the year, 2,892.65 feet
at 1.30 p. m. June 9; minimum stage, 2,881.9 feet March 7-25.

1908-1922: Maximum stage recorded, 2,895.7 feet (sea-level datum) July

1, 2, and 4, 1916; minimum stage, 2,881.5 feet (sea-level datum) February
16-22, 1913.

‘CooPERATION.—Gage reading for staff gage furnished by United States Bureau
of Reclamation. :

v

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for the year ending
Sept. 30, 192%.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. ‘ Aug. | Sept
HEAEAEHEAR A HE AR A S
82.6 82:4.} 825 82.8| 82.3') 82,0 gg 11783, 7.00.7 fgg—s 84.6 | 88.2
82.6| 824 825 82.9| 823 | 82.0| 821, 859 %0. 9 | 88.8 846 83.2
82.6 | 82.4| 82.5| 82.9 823 82.0| 82.1| 84.0|9L2 88.4 | 84.5 83.2
82.6 | 82.4| 824 829/ 823 | 82.0| 82.2| 84.3 /016 | 88.2 844 83.25
82.5| 82.4| 82.4! 82.8| 82.3| 81.9| 82.2| 85.5[92.1 | 830|844 83.06
82.5! 82.4| 82.4| 82.8| 82.3| 8.9 | 82.2| 84.8|923 87.6 | 84.3 83.06
82.5. 82,4 823 | 8281 823 8.9/ 82.3| 84.0 025 87.6 | 84.2 | 83.06
82.5 “ 82.4 | 82.3| 82.8 | 82.3| 81.9| 82.3| 85.0|92.5 87.4 | 84.2 83.05
82.56, 82.3| 823 | 828 823 8.9 823| 8.192.5 87.3 | 84.1 83.0
82.5, 82.3| 82.3| 827 | 823 81.9| 823 | 8.3 92.3 87.1 | 84.0 | 83.0
82.5| 82.3| 823 | 82.7| 823 8.9 | 823 | 854|923 87.0 | 84.0 82,95
82.5| 82.3| 823 82.7| 823, 8.9 | 82.3| 8559022 86.8 | 83.9 82.95
82.4 £2.3| 82.3| 82.7| 82.2| 819 823 B57 9215 86.7 8.9 | 82 95
82.4! 82.3| 82.3| 827 | 822 8.9/ 82.3| 858 921 86.5 | 83.9 82.9
82,4 82.3)| 823 | 826 822 8.9 | 823 | 86.2|9L9 86.4 | 83.8 82. 86
82.4 ‘ 82.3 | 82.3| 82.6| 822! 8L.9| 823 86.7|921 86.2 | 83.8 82.85
82.4 82.3| 823 | 826 | 822 8L.9| 824 87.2 920 | 8.1 ]83.8 82.85
82.4 J 82,3 | 82.3| 826! 822 8.9 | 82.4] 87.9 018 85.9 | 83.7 82.8

82.3' 82.3] 826! 821 8.9 82.4| 88.6 9.6 | 858 !83.7 82.75
82,3 823 | 825 821 819! 82.4| 89.0| 91.4 85.7 | 83-6 82.7
82.31 823 825 821 8L.9! 824 | 80.4| 912 85.6 | 83.5 82.85
82.3| 823! 825 821 | 8.9 82.5| 89.6 9.0 | 855|835 82, 55
1 82.3 82.4) 825 82 1| 8.9 82.6| 89.8|90.9 | 85.4|83.5 82.45
|
' 82.83] 82.4| 825 821 (820 8.7 90.0]90.5 85.3 1 83i45 | -82.45
82.3| 82.5| 82.4| 820 820 | 828 90.4 903 85.2 | 83.4 82.3
82.3| 825 | 82.4| 820| 82.0| 829 | 90.8|90.0 85.1 | 83.4 82.2
82.4 | 82.6 | 82.4 82.0, 83.1| 90.8 | 89.8 85.0 | 83.35 | 82.2
82.4 | 82.6| 824 82.0! 83.2| 90.7 | 89.5 84.9 | 83.35| 82.25
- A 30 PR, 82,7 | 82.4 82.0 |...-.. 90.6 .. ... 84.8 | 83.25 ... ...

NoOTE.—Observer’s readings on original staff gage reduced to sea-level datum, Oct. 1 to Apr. 29, May 8=
29, and June 18 to Aug. 22, Add 2,803 feet to reduce to sea level.

FLATHEAD RIVER NEAR POLSON, MONT.

LocaTioNn.—In sec. 19, T. 22 N., R.“21 W., at Mischell’s ferry at Norrisvale, 5
miles below Newell tunnel, 15 miles northwest of Ronan, and 12 miles below
Polson, Lake County.

DraAINAGE AREA.—7,010 square miles.

Recorps avawaBLe.—July 23, 1907, to September 30, 1922.

‘Gage.—Chain gage on downstream side of bridge; installed March 10, 1921;
read by Mrs. Jennie Wigen. April 9, 1916, to March 10, 1921, vertical staff
in four sections on left bank. July 23, 1907, to April 9, 1916, a chain gage on
right bank. All gages at same datum. \ ) )
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DiscHARGE MEASUREMENTS.—Made from highway bridge at site of old ferry.

CHANNEL AND coNTROL—Control not well defined but apparently permanent..
Current fairly swift. Banks high.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 13.5 feet-
June 10 and 11 (discharge, 56,400 second-feet); minimum stage, 1.50 feet-
March 15-18 (discharge, 2,700 second-feet).

1907-1922; Maximum stage recorded, 16.4 feet June 13, 1913 (discharge,.
75,400 second-feet); minimum stage recorded, —0.1 foot December 9-14,
1919, and March 14, 1920 (discharge, 1,360 second-feet).

Ice.—Stage-discharge relation affected by ice during extreme cold winters.

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

REeguLaTiON.—Flathead Lake forms a natural regulation.

Accuracy.—Stage-discharge relation permanent except during period affected by-
ice. Rating curve well defined between 5,000 and 50,000 second-feet.” Gage
read to hundredths once daily. Daily discharge ascertained by applying
daily gage height to rating table except for periods affected by ice.

CoorERATION.—QGage heights furnished by United States Bureau of Reclamation;
computations by United States Geological Survey.

Discharge measurements of Flathead River near Polson, Mont., during the year
ending Sept. 30, 1922.

- | Gage Dis- . Gage | Dis-.
Date. Made by height. | charge. || DAt Made by height. | charge.
i
Feet. | Sec.-ft. i Feet. | Sec.-ft.
if:‘g)r. 29 | W. A Lamb.._._______ 3.32 5,390 || June 22 | W. A. L _., 12,35 | 48,200°
ay 30 [..-_. Ao 11.72 | 45,200 || July 29 | Grant J 5.90 | 12,600
i
Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year
ending Sept. 30, 1922.
[ i
Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,380 | 4,750 | 3,570 | 2,930 | 2,760 | 6,120 | 43,700 | 35,100 | 11,500 | 5,700
3,380 | 4,750 | 3,570 | 2,940 | 2, 6,430 | 43,800 | 33, 11,000 | 5,
3,650 | 4,750 | 3,410 | 2,940 | 2,740 | 7,490 | 44,200 | 29,900 | 10,900 | 5,
3,650 | 4,580 | 3,250 | 2,930 | 2,740 | 9,000 | 45,200 | 31,000 | 10,400 | 5,500
3,650 | 4,580 | 3,250 | 2,820 | 2,740 | 8,980 | 47,100 | 29, 10,200 | 5,
3,650 | 4,420 | 3,250 | 2,800 | 2, 9,410 | 49,900 | 28,600 | 10,000 | 5,300
3,650 | 4,310 | 3,250 | 2,770 | 2,810 | 10,700 | 52,700 | 23,600 | 9,710 | 5,116
3,510 | 4,260 | 3,250 | 2,770 | 3,020 | 11,700 | 55,000 | 25,600 | 9,500 | 5,110
3,380 | 4,180 | 3,250 | 2,790 | 3,130 | 12,300 | 56,100 | 25,500 | 9,410 | 4,930
3,380 | 4,100 | 3,250 | 2,790 | 3,020 | 13,000 | 56,400 | 24,800 | 8,830 | 4,930+
3,380 | 4,260 | 3,250 | 2,790 | 3,130 | 13,500 | 56,400 | 23,900 | 8,750 | 4,930
3,380 | 4,310 | 3,130 | 2,760 | 3,130 | 13,900 | 55,700 | 23,000 | 8,660 | 4,930
3,380 | 4,420 | 3,130 | 2,760 | 3,130 | 14,100 | 55,300 | 18,000 | 8, 270 | 4,930
3,650 | 4,260 | 3,130 | 2,740 | 3, 14,700 | 55,200 | 19,500 | 8,550 | 4,930
3,950 { 4,100 | 3,130 | 2,700 | 3,250 | 15, 54,800 | 19,800 | 8,410 | 4,750
4,580 | 4,100 | 2, 2,700 | 3,250 | 16,400 | 54,600 | 20,400 | 8,270 | 4,750
4,750 | 4,100 | 2,730 | 2,700 | 3,250 | 17,300 | 53,700 | 21,000 | 7,490 | 4,650
3,950 | 3,950 | 2, 2,700 | 3,250 | 19,800 | 53,000 | 21,600 | 7,250 | 4,610
3,800 3,950}2,960 2,710 | 3,250 | 23,000 { 52,000 | 22,000 | 7,200 | 4,580
3,600 | 3,760 | 3,020 | 2,710 | 3,390 | 25,200 | 51,400 | 17,100 | 7,010 | 4,550"
3,600 | 3,760 | 3,020 | 2,710 | 3,510 | 29,700 | 49,800 | 16,900 | 7,010 | 4,520 -
3,600 | 3,660 | 3,030 | 2,720 | 3,540 | 33,100 | 48, 16,800 | 7,010 | 4,260
3,600 | 3,650 | 3,030 | 2,720 ' 3,590 | 35,700 | 47,700 | 15, 6,690 | 4,260
3,600 | 3,650 | 3,030 | 2,720 | 3,800 | 36,900 | 46,100 | 14,900 | 6, 4, 260
3,800 | 3,650 | 3,030 | 2,720 | 3,950 ), 44,700 | 14,100 y 4, 360
4,000 | 3,650 | 3,020 | 2,730 | 4,100 | 39,400 | 42,800 | 13,700 | 6,470 | 4,100°
4,260 | 3,650 ' 3,010 | 2,730 | 4,420 | 42,300 | 41,300 | 13,5 6,120 | 38,950
4,260 | 3,650 | 2,930 | 2,730 | 4,750 | 44,000 | 46,100 | 12, 6,120 | 3,800«
5,500 | 44,600 | 44,700 | 12,500 | 6,120 | 3,800
5,800 | 44,800 | 36,700 | 12, 6,020 | 3,800
~~~~~~~ 44,400 .. ___._.| 1,800 | 5,700 |.__..__

No1e.—Stage-discharge relation affected by ice Dec. 20-26; discharge estimated.
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Monithly discharge of Flathead River near Polson, Moni., for the year ending Sept.
30, 1922.

[Drainage area 7,010 square miles.]

Discharge in second-feet. Run-off.
Month, Per
Mazximum. | Minimum. | Mean. sg]ljglare' Inches. Acre-feet.
e.
October .. ] 4,260 3,510 3, 600 0. 526 0. 61 227, 000
November... ... _.___.___.____. 3,800 3,250 3, . 488 .54 204, 000
December. ... ... ... 4,750 3,380 3,810 . 544 .63 234, 000
- January.._. 4,750 3,650 4,070 . 581 .67 250, 000
February 3,570 2,730 3,120 . 445 .46 173, 000
2, 940 2, 700 2,770 . 395 .46 170, 000
5,800 2, 740 3,460 . 404 .55 206, 000
44, 800 6,120 22, 600 3.22 3.71 1,390, 000
56, 400 36, 700 49, 500 7.06 7.88 2, 950, 000
35, 100 11, 800 20, 2,98 3.44 1, 280, 000
11, 500 5,700 8,100 116 1.34 498, 000
5,700 3, 800 4,740 . 676 .75 282, 000
56, 400 2,700 10, 900 1.565 21. 04 7, 870, 000

MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

Locarion.—In NW. 34 sec. 36, T. 32 N., R. 19 W., at Hotel Belton, half a mile
below highway bridge at Belton, Flathead County, and 2 miles above Lake
MacDonald outlet.

DRAINAGE AREA.—900 square miles.

REcorps avaiLaBLE.—October 5, 1910, to September 30, 1922.

Gage.—Sloping gage on left bank directly back of Hotel Belton; read by Mrs.
S. C. Brock.

Di1scHARGE MEASUREMENTS.—Made from cable 200 feet below gage or from
boat.

CHANNEL AND CONTROL.—Practically permanent. Banks high; not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.8 feet
June 5 (discharge, 22,100 second-feet); minimum stage, 0.7 foot March
19-28 (discharge, 122 second-feet).

1910-1922: Maximum stage recorded, 20.0 feet June 21, 1916 (discharge
determined by extension of rating curve, 49,000 second-feet); minimum
stage, that of March 19-28, 1922.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—None. ’

REGULAaTION.—None.

Accuracy.—Stage-discharge relation permanent exeept when. affected. by ice-
Rating curve well defined between 325 and 20,000 second-feet. Gage
read once daily to tenths, occasionally to half-tenths. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Middle Fork of Flathead River

for the year ending Sept. 30, 1922.

at Belton, Moni.,

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

580 430 430 475 | 640 152 | 1,550 | 15,300 | 3,470 | 1,010 430

580 430 410 475 | 580 152 | 1,550 | 17,100 | 3,470 940 430

580 430 390 475 | 525 152 | 2,400 | 18,900 | 3, 260 940 430

580 430 390 700 430 170 | 2,800 | 20,800 | 3, 000 940 430

580 430 390 640 © 390 190 | 3,260 | 22,100 | 2, 740 940 410

‘ ! - RS P

[ S, 580 430 355 820, 390 |...._.. {190 | 4,450 | 20,200 | 2,510 940 390

S 580 430 355 940 3 5,000 | 18,900 | 2, 510 940 360

8 e 580 430 | 372 1,010 5780 | 17,100 | 2,510 | 940 | 380

L 580 390 300 | 1,080 | 6,190 | 13,400 | 2,870 940 390
0. ... 580 390 410 | 1,080 6,820 | 11,500 | 3,260 940 430 -

580 360 430 | 1,080 7,360 | 9,540 | 2,940 940 430

580 | 390 | 1,080 | 1,040 7,690 | 9,060 | 2,510 | 940 430

475 390 | 5,980 | 1,040 8,140 | 9,060 | 2,090 940 430

475 390 | 6,610 | 1,010 600 | 8,600 | 1,820 940 526

430 390 | 5,380 | 1,010 12,600 | 8,140 | 1,820 880 525

) 1 SR 430 390 | 2,400 | 1,010 14,500 | 8,020 | 1,780 700 525

b Y S 430 390 | 1,730 | 1,010 14,500 | 8,020 | 1,640 580 580

) |- S 430 355 | 1,550 | 1,010 15,800 1 7,800 | 1,640 525 580

19 . 430 320 | 1,310 | 1,010 16,800 | 7,030 | 1,470 525 580

20 . 430 320 | 1,080 | 1,010 19,200 ; 6,820 | 1,390 475 580

430 330 | 1,010 | 1,010 18,000 | 7,030 | 1,310 475 580

430 320 700 | 1,010 17,100 ; 7,030 | 1,310 475 580

430 320 | 525 11,010 15,900: | . 6,400 1,310 475 580

430 [ 320 | 390 | 940 14, 500,| -6,100°| 1,310 | 475 580

430 390 390 940 13,400 | 5,780 | 1,310 475 640

b i S 430 430 390 940 1,040 | 13,100 | 5,580 | 1,310 475 580

b7 R 430 430 390 850 |. 122 | 1,040+ 12,600 | 4,810 | 1,310 475 580

28 430 430 452 820 | 122 | 1,040 | 12,600 | 4,1 1,310 430 430

20 . 430 430 430 820 |- 136 | 1,230 | 12,600 | 4, 1,310 430 390

............ 430 | 430 475 700 |. 136 | 1,390 | 13,400 | 3,610 }"1,310 430 320

k-1 SO, 430 | 475 700 [ 136 oo 14,200 ... 160 430 | .

NorE.—Stage-discharge relation affected by ice Feb. 21 to Mar.

7; discharge not computed.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the year
ending Sept. 30, 1922.

[Drainage area, 900 square miles.]

Discharge in second-feet. Run-off. .
Month. Per ‘
Maximum. | Minimum. | Mean. sqq]are Inches. Acre-feet.
mile.
October .. 580 430 491 0. 546 0.63 30, 200
November_ 430 320 392 .436 .49 23, 300
6, 610 355 1,200 1.33 1.53 73, 800
1,080 475 892 .991 114 54, 800
640 320 398 442 .33 15,800
580 122 233 .259 .23 11,100
1,390 152 584 . 649 .72 34, 800
19, 200 1, 550 10, 400 11. 6 13.37 640, 000
22,100 3,610 10, 400 1.6 12,94 619, 000
3,470 1,160 2,030 2,26 2.61 125, 000
1,010 430 7 . 787 .91 43, 500
640 320 486 . 540 .60 , 900

STILLWATER RIVER NEAR KALISPELL, MONT.

Locarion.—In NE. }{ NE. sec. 14, T. 29 N., R. 22 W., at highway bridge 3

miles north of Kalispell, Flathead County.
DrAINAGE AREA.—Not measured.
RECORDS AVAILABLE.—April 27, 1922, to August 31, 1922,
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Gaee.—Vertical staff with enamel face on downstream side of right abutment
of bridge; read by F. W. Rogers.

Di1scHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL.—Bed composed of heavy clay with some boulders.
Banks high and not subject to overflow. No definite control; probably the
entire channel below gage acts as control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period April 27
to August 31, 10.50 feet at'7.50 a. m. May 22 (discharge, 2,750 second-féet);
minimum stage, 1.14 feet August 30 and 31 (discharge, 184 second-feet).

Ice.—None during the period of record.

Diversions.—None.

ReauoraTioN.—None.

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 250 and 2,000 second-feet. Gage read once
daily to hundredths. Daily discharge ascertained by applying daily gage
height to rating table. Records, except during period affected by log jams,
good.

Discharge measurements of Stillwater River near Kalispell, Mont., during the
period Apr. 27 to Aug. 31, 1922.

Date. Made by— 1ofe | s, || Date. Made by— Pk |
Sec.-ft. Feet. | Sec.-ft.

Apr. 27 348 || June 19 | W. A. Lamb._......... 4.48 696
May 27 1,580 || July 24 | Grant and Tuttle. ____. 1.98 274

Daily discharge, in second-feet, of Siillwater River near Kalispell, Moni., for the
period Apr. 27 to Aug. 31, 1922.

Day. Apr. | May. | June. | July. | Aug. Day. Apr. | May. | June. | July. | Aug.

218
212

FEEEEE BEREE E88

NoTE.—Backwater from log jam May 12, 14, 15, 19, and 20; discharge interpolated.

Monthly discharge of Stillwater River near Kalispell, Mont., for the period Apr. 27
to Aug. 31, 1922.

Discharge in second-feet.

e g

Maximum. | Minimum.| Mean.

338 234 261 2, 070-
2,750 334 1,340 82, 400+
1, 860 370 990 58, 900

647 220 398 24, 500

230 184 208 12, 800
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SWAN RIVER NEAR BIG FORK, MONT.

LocartioN—In NW. 1{ sec. 14, T. 26 N., R. 19 W., at outlet of Swan Lake, 7
miles southeast of Big Fork, Flathead County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 28, 1922, to September 30, 1922.

Gage.—Vertical staff with enamel face fastened to pier on left bank 1,000 feet
below outlet of the lake; read by Pat Murphy.

DiscEARGE MEASUREMENTS.—Made from highway bridge three-fourths of a
mile below gage or from boat.

CHANNEL AND CONTROL.—Bed composed of boulders and gravel. Banks
subject to overflow at high stages. Control is rock ledge about 300 feet
below gage, probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage reported during the period April 28
to September 30, 4.85 feet at 7 a. m. June 8 (discharge, 5,500 second-feet);
minimum stage, 0.67 foot September 30 (discharge, 424 second-feet).

Ice.—None during 1922, ’

Drversions.—None.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent during the period. Rating
curve very well defined between 300 and 4,500 second-feet. Gage read
twice daily to hundredths. Daily discharge ascertained by applying mean
_daily gage height to rating table. Records good.

Discharge measurements of Swan River near Big Fork, Mont., during the period
Apr. 28 to Sept. 30, 1922.

Gage Dis- . Gage | Dis-
Date. Made by— height. | charge. || D#te- Made by height. | eharge.
Peet. | Sec.-ft. | Feet. | Sec.-ft.
ﬂn. 28 [ W.A.Lamb___._._____ %m 1,540 | June 21| W. A Lamb.._........ 3.60| 3,500
ay 26 |.._.. U (o DO 97 4,120 || July 23 ‘ Grant and Tuttle..___. 1.87 897

Daily discharge, in second-feet, of Swan River near Big Fork, Moni., for the period
Apr. 28 to Sept. 30, 1922.

Day. | Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July.| Aug. | Sept.
i
1,840 | 3,140 | 1,980 768 538 4,160 | 1,110 681 502
1,860 | 3,180 ! 1,900 746 544 1 4,060 | 1,090 861 490
1,050 | 3,390 | 1,840 738 538 (I'18 3,970° 1,050 647 | 490
2,020 | 3,780 | 1,750 731 520 3,830 | 1,020 640 490
2,100 | 4,370 | 1,670 738 ; 532 3, 690 975 627 479
2,220 | 4,960 | 1,630 724 520 3, 460 627 468
2,220 | 5,330 | 1,580 724 550 3,390 933 627 451
2,220 | 5,440 | 1,510 710 562 3,280 900 607 446
2,220 | 5,280 | 1,570 | 717 | 662 3,030 | 892 588 435
2,170 | 5,030 | 1,530 647 566 2,820 575 435
2,100 | 4,750 | 1,480 634 1 550 2,580 876 569 435
1,980 | 4,450 | 1,410 647 | 544 2, 350 852 556 435
1,900 | 4,370 | 1,340 647 | 532 2,220 836 550 435
1,840 | 4,310 | 1,280 620 . 520 2,120 821 538 435
1,880 | 4,270 | 1,170 681 . 2, 040 526 424
o S| ]3,270 783 550 {...._.
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Monthly discharge of Swan River near Big Fork, Mont., for the period Apr. 28 to
Sept. 30, 1929.

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

Maximum. | Minimum.| Mean.

1,700 1,540 1,640 9, 760
4,530 1,840 2,910 179, 000
5, 440 2,040 | 3,770 224, 000
1, 980 783 1,240 76, 200
768 526 646 39, 700
562 424 498 29, 600

BIG CREEK NEAR POLSON, MONT.

Location.—In SW. 14 sec. 4, T. 22 N., R. 19 W., just below power house of
Mission Range Power Co., three-fourths of a mile above mouth, and 7 miles
east of Polson, Flathead County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 1, 1917, to September 30, 1922.

GageE.—Stevens eight-day water-stage recorder on left bank, used since June 14,
1917; prior to that date temporary gage on left bank 2 feet below. Re-
corder inspected by employees of Mission.Range Power Co.

CHANNEL AND CONTROL.—An artificial control about 200 feet helow gage; re-
paired August 18, 1917, but not completed until October 29, 1917. Banks
high and not subject to overflow. One channel at all stages.

DiscHARGE MEASUREMENTS.—Made from foot log just below gage or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.38 feet May
20 (canal carrying 1.0 second-foot; total discharge, 49 second-feet); minimum
stage, 1.27 feet November 6 (discharge, 2.7 second-feet).

1917-1922: Maximum stage recorded, 2.4 feet June 9, 1917 (discharge
from extended rating curve, 104 second-feet); minimum discharge, 0.6
second-foot September 7, 1919.

Tce.—Stage-discharge relation affected by ice.

Diversions.—United States Bureau of Reclamation Polson A canal diverts
water between power house and gage.

REguLAaTION.—Operation of power plant materially affects flow, maximum
effect is during low-water period.

Accuracy.—Stage-discharge relation affected by ice; otherwise practically
permanent during year. Rating. curve well defined. between 2 and 30
second-feet. Daily gage heights determined by straight-line method from
graph of Stevens eight-day recorder October 1 to November 17, April 22 to
June 24, and July 22 to September 30. Daily discharge ascertained by ap-
plying mean daily gage height to rating table and adding flow of canal or
by reducing total kilowatt-hours for day to equivalent second-feet for
24 hours. Records fair.

Discharge measurements of Big Creek near Polson, Mont., during the year ending
Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge,
’ Feet. | Secft. Feet. | Sec.ft.
Apr. 28| W. A. Lamb____._____. 1.47 7.1 || June 21 | W. A, Lamb_._....____ 1.60 12.2
ay 26 |..___ (4 1 S 1.99 28.6 || July 22 | Grantand Tuttle .____ 1.28 2.4
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Daily discharge, in second-feet, of Big Creek near Polson, Mont., for the year ending
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PRIEST RIVER AT OUTLET OF PRIEST LAKE, NEAR COOLIN, IDAHO.

Location.—In SW. ¥4 sec. 5, T. 59 N., R. 4 W., at southwest end of Priest
Lake, 2 miles northwest of Coolin, Bonner County.

DRAINAGE AREA.—572 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1918; May 1, 1919, to
September 30, 1922.

Gage.—Stevens water-stage recorder on right bank 600 feet below outlet; in-
stalled November 24,.1914; inspected by J. K. Ward and F. S.-Williamson.
Far history of previous gages see Water-Supply Paper 512.

DiscHARGE MEASUREMENTS.—Prior to September 17, 1913, made from a boat
at outlet; after that date, from a cable about 300 feet above, or by wading.

CHANNEL AND CONTRoL.—Bed rough. Banks high. Control permanent. Many
large boulders and angular rocks at control catch logs which cause back-
water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 5.3 feet on June 5-8 (discharge, 5,120 second-feet) ; minimum
stage, from recorder, 0.44 foot for few hours on October 24 and 25 (discharge,
233 second-feet).

1911-1922: Maximum stage recorded from water-stage recorder, 6.83
feet at 1.30 p. m. May 30, 1917 (discharge, 7,290 second-feet); minimum
stage, from recorder, 0.29 foot November 1 and 2, 1917 (discharge, 172
second-feet).

Ice.—Ice forms on lake and occasionally in river just below outlet. Stage-
discharge relation not-affected by ice except possibly for short periods  when
ice, running out of lake, jams on rocks at control.

Diversions.—None.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation permanent; affected by logs May 6-21.
Rating curve well defined. Operation of water-stage recorder satisfactory
except as noted in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table mean daily gage height determined
graphically from automatically made record. Records excellent except for
periods represented by flat estimates of discharge.

CooprErATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Priest River at outlet of Priest Lake, near Coolin, Idaho,
during the year ending Sept.. 30,-1922.

[Made by John McCombs.}

Gage Dis-
Date. height. | charge.

Feet. Sec.-ft.
B T PO 4.94 4,510
e e em e mmeam e m e mm——————————— o mm 4.98 4,720
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Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near Coolin,.
' Idaho, for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. ; Mar. | Apr. | May. | June. | July. | Aug. | Sept.
274 334 426 558 439 358 362 | 1,070 | 4,480 | 1,880 604 366
272 334 426 553 439 354 362 | 1,150 | 4,640 | 1,780 589 370+
270 338 421 543 444 358 370 | 1,230 | 4,800 | 1,730 563 366,
268 342 412 528 448 362 378 | 1,360 | 4,960 | 1,650 553 354-
265 350 408 519 439 361 378 | 1,460 | 4,960 | 1,570 548 350+
263 350 408 514 434 359 378 i 5,120 | 1,480 533 346.
261 358 399 499 430 358 391 ; 5,120 ] 1,400 524 374
259 361 395 495 426 359 416 15,120 | 1,320 509 374
258 363 395 490 426 360 430 ' 4,960 | 1,280 504 366
256 366 416 480 416 361 444 |1, 600 i 4,800 | 1,230 480 3541
255 362 430 471 412 362 466 ! 4,640 | 1,190 476 346
254 358 466 466 412 366 471 | 4,640 | 1,140 471 342°
252 350 509 452 408 374 | » 490 i 4,480 | 1,100 460 338.
251 350 538 448 408 371 504 | 4,330 | 1,050 457 338.
249 358 558 434 404 368 524 ' 4,180 { 1,010 452 334
248 358 563 434 408 364 538 . 4,030 964 444 326
251 354 573 430 408 361 533 3000 ' 3,730 9 434 322
2556 346 594 426 404 358 533 | 3, 590 875 430 319«
248 330 573 426 395 370 533 3, 450 847 412 319+
251 326 548 426 |- 395 374 543 : 3,240 820 404 307
248 330 553 430 395 378 548 3, 100 788 404 300+
244 338 563 430 378 387 584 | 4,800 2,900 57 399 296.
236 342 553 426 374 383 625 | 4,800 | 2,840 744 391 292
236 346 563 426 373 387 663 | 4,640 | 2,700 726 383 288
250 354 558 426 371 374 708 | 4,640 | 2,520 714 378 285-
259 366 553 434 370 366 757 | 4,640 | 2,400 708 374 271
270 374 553 439 366 358 808 | 4,480 | 2,200 686 366 270
296 378 553 448 362 346 4,330 | 2,180 674 362 266
300 395 553 452 | ___ 351 974 | 4,330 | 2,030 657 358 259+
311 416 553 448 | _ . ___ 358 | 1,050 | 4,330 | 1,930 636 362 248.
330 |- ... 543 444 ... 354 |_..___. 4,330 ____... 620 358 |.oooo--

Note.—Water-stage recorder not operating Oct. 2-15, Nov. 8, 9, Feb. 24-28, Mar. 1, 5, 6, 8-10, 14-17, July
4-17, Sept. 22 and 23: discharge determined from occasional staff gage readings or estimated by interpo~
lation. "Discharge for period May 6-21, during which stage-discharge relation was affected by logs deter-
mined from assumed gage-height graph and observer’s notes.

Monthly discharge of Priest River at outlet of Priest Lake, near Coolin, Idaho, for-
the year ending Sept. 30, 1922,

[Drainage area, 572 square miles.}

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum.| Mean. sqqiire Inches. | Acre-feet.
mile
330 236 263 0. 460 0.53 16, 200
416 326 354 . 619 .69 21, 100~
504 395 502 .878 Lo1 30, 900
558 426 464 - 811 .94 28, 500
448 362 407 712 .4 22, 600
387 346 364 . 636 .3 22,400
1,050 362 554 . 969 1.08 , 000 -
1,070 2, 4.98 5.74 175, 000
5,120 1,930 3,810 6. 66 7.43 ,000
1, 6 1,060 1.85 213 65, 200
358 451 . 788 .91 27, 700
374 248 323 565 .63 19, 200
5,120 236 951 1.66 22.56 689, 000~
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SULLIVAN LAKE NEAR METALINE FALLS, WASH.

LocaTioN.—About in sec. 31, T. 39 N., R. 44 E. (unsurveyed), near forest-ranger
station at north end of Sullivan Lake, 4}{ miles east of Metaline Falls,
Pend Oreille County.

DraINAGE AREA.—Not measured.

RECORDs AvaiLaBLE.—May 16, 1912, to September 30, 1922.

Gage.—Since May 9, 1913, float gage on dam at outlet of lake; read once daily
to half-tenths by A. J. McDougall. Prior to May 9, 1913, a vertical staff
gage at same site and datum.

EXTREMES oF sTAGE.—Maximum stage recorded during year, 25.5 feet from June
23 to July 3; minimum stage recorded, 3.8 feet from May 4-6.

1912-1922;: Maximum stage recorded, 26.6 feet June 17-20, 1916, and
May 23, 1919; minimum stage recorded, 0.7 foot on April 9-10, 1920.

RecuLaTiION.—Most of surplus flow of Sullivan Creek is diverted into lake.
Sufficient water is stored in the lake to afford' a continuous flow of about
60 second-feet in flume of Inland Portland Cement Co. Zero of gage at
elevation of gate sills; crest of log chute is 22 feet, and crest of spillway 25
feet above gage sills.

CooPeraTION.—Gage-height record furnished by Inland Portland Cement Co.

Daily gage height, in feet, of Sullivan Lake near Metaline Falls, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
121 | 111 7.85 | 5.1 4.1 |16.6 255 |23.75| 2185
12,1 | 1.1 7.8 505| 41 |17.0 | 255 |23.75| 2L.75
12,1 | 1L0 7.75 | 50 4.0 |17.5 | 26.5 | 23.7 21. 65
121 | 10.9 7.7 50 3.8 118.55|25.4 123.65]| 21.6
12.05 | 10.8 7.65| 4.95| 3.8 !19.1 |2525]23.6 2L.5
12.05 | 10.65 | 7.6 4.9 3.8 |19.5 | 2505 | 23.5 215
120 | 10,45 | 7.5 4.85| 3.9 |19.95! 250 | 23.5 2L5

.95 1 10.3 7.4 4.8 3.9 |20.35|249 | 235 21.5
.9 11016 | 7.3 4.7 | 40 [2L.0 |24.8 |23.4 21.5
.9 1100 7.2 4.7 4.1 {222 [ 2475 |23.35| 2L5
.9 9.9 7.1 4.6 4.3 | 231 | 247 |23 215
.8 9.75| 7.0 4.5 4.45 | 23.35 | 24.65 | 23.2 21.4
L7 9.6 6.95 | 4.4 4.6 | 23.7 [ 246 231 21.3
.65 | 9.45| 6.9 4.3 4.95124.0 | 24.55) 23.0 21.25
L7 9.3 6.8 4.2 55 | 243 (245 | 2295 212
.65 | 915 6.7 4.2 6.9 |24.6 | 2445229 211
.6 9.0 6.6 415) 7.8 1248 | 244 | 22.8 20.9
.56 | 89 6.5 4.1 8.6 |25.1 | 2435|227 20. 85
.5 8.8 6.4 4,05 9.3 | 253 |24.3 |22.7 20.8
.5 8.7 6.3 4.0 9.8 |25.4 |24.3 |22.65| 20.75
.45 | 8.6 6.2 40 |10.3 | 254 |2425]22.6 20. 65
.451 85 6.1 3.95110.7 | 254 242 122,55| 20.6
.4 8.4 6.0 40 | 11.3 ;255 |24.15| 22.5 20.5
.36 8.3 5.8 40 1119 1255 | 241 |22.45| 20.4
.35 | 8.2 5.6 40 |12.5 | 255 | 240 |22.45| 20.3
.3 81 555 41 [13.0 | 255 |24.0 |22.4 20.2
.3 8.0 55 ; 41 113.6 | 265 |23.95|22.4 20.1
.25, 7.9 | 5.45| 41 113.95|255 | 239 |2235| 20.05
2 - i 5.4 4.1 14.3 25.5 | 23.85|22.2 20.0
| 5.3 0 41 (149 255 |23.85]2215| 19.95
5.2 ... 15.8 |...... 23.8 | 220 |.o...._
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SULLIVAN OREEK NEAR METALINE FALLS, WASK.

Locarion.—In sec. 30, T. 39 N., R. 44 E., one-eighth of a mile below Outlet
Creek, half a mile below Sullivan Lake, and 4 miles east of Metaline Falls,
Pend Oreille County. )

DraiNnage AREA.—Not measured.

RECORDS AvaILABLE.—May 16, 1912, to September 30, 1922.

Gaee.—Inclined staff on left bank installed October 27, 1919; read by A. J.
McDougall. Previous gages as follows: May 16, 1912, to September 20, 1917,
vertical staff on right bank directly opposite present gage and at same datum;
September 21, 1917, to May 17, 1919, vertical staff in four sections at site
and datum of present gage. Temporary staff gage installed May 25, 1919,
and read until October 26, 1919. Readings on temporary gage referred to
datum of previous gage.

DISCHARGE MEASUREMENTS.—Made by wading or from cable 40 feet below gage.

CHANNEL AND cONTROL-—Bed composed of cobblestones and coarse gravel;
shifting. Banks high and not subject to overflow. Gradient steep. Stage
of zero flow according to measurements made October 2, 1920, gage height
—0. 3 foot.

ExXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 2.82 feet at
7.30 a. m. June 4 (discharge, 850 second-feet) ; minimum stage recorded, 0.80
foot April 17-19 (discharge, 41 second-feet).

1912-1922: Maximum stage recorded, 4.2 feet June 2, 1913 (discharge,
1,650 second-feet); minimum stage recorded, that of April 17-19, 1922,

Ics.—Stage-discharge relation affected by ice only during extremely severe
winters.

DiversioNn.—Water is diverted from Sullivan Creek about 1 mile above station
for storage in Sullivan Lake, but entire run-off of drainage basin passes gage.

ReauraTioNn.—Storage in Sullivan Lake is used by Inland Portland Cement Co.
to increase low-water flow.

Accuracy—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined. up to 1,500 second-feet. Gage read to hundredths
once daily. Surge makes it difficult to read gage accurately. Daily dis-
charge ascertained by applying daily gage height to rating table. Records
good.

CoorerAaTION.—Station maintained in cooperation with United States Forest
Service and Inland Portland Cement Co.

Discharge measurements of Sullivan Creek near Metaline Falls, Wash., during the
year ending Sept. 30, 1922.

[Made by John McCombs.]

i Gage Dis-
Date. height. | charge,

Feet. Sec.-ft.
2.77 824
2.74 815
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Daily discharge, in second-feet, of Sullivan Creek near Metaline Falls, Wash., for
the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
77 82 89 75 75| 382 85| . 80} Bgi 2 96 94
75 75 89 75 75 382 891 92 7 218 2 92
75 75 78 75 75 434 80 - 86 786 213 93 02
75 78 78 75 75 434 89 126 850 170 092 92
78 78 78 75 75 434 89| '131 850 134 2 92
75 78 78 75 4 434 39 113 850 145 92 96
75 78 78 75 72 434 87 109 603 139 75 102
75 78 90 75 84 382 87 104 662 139 61 96
7% 78 90 78 96 382 841 102 872 139 61 96
75 78 92 75 94 434 84 96 602 126 84 92
75 78 92 75 94 434 82 96 488 136 96 92
75 78 98 75 92 92 78 106 488 121 98 87
75 78 102 72 92 92 76 118° 488 |- 118 102 84
75 78 96 72 92 92 75 145 434 118 96 80
7% 78 92 72 92 92 75 177 4341 118 87 80
78 92 92 72 92 92 75 244 481 118 87 75
78 89 89 72 92 92 41 332 332 118 87 77
77 84 89 68 92 92 41 | .54 286 118 87 76
78 84 78 68 92 92 411 - 662 286 1 84 74
78 84 78 63 92 90 61 693 286 109 84 74
78 34 78 68 92 89 02 461 238 109 84 B2
78 84 75 68 286 89 921 382 278 109 84 92
78 84 75 631 286 89 94| 357! 2018] 109 84 92
78 89 75 68 382 89 94 367 273 109 8 92
78 89 75 68 382 89 96 382 252 109 80 92
78 89 75 68 382 89 100 434 273 109 80 92
78 80 78 68 382 89 102 488 265 109 80 92
82 89 78 68| 382 80 126| 488 | 244{ 102 .80 02
82 89 78 5 |aceoane 89 92 844 244 102 5 76
82 89 78 (L3 PO 85 84 544 26 98 87 92
82 75 75 85 602 96 90 |eceran

NoTE.~QGage not read Dec. 25; discharge interpolated.
Monithly discharge of Sullivan Creek near Melaline Falls, Wash., for the year ending

Sept. 80, 1922.

Discharge in second-feet.
Month. Run-off in
. atre-feet.
Maximnm.| Minimum.} Mean.

October__...._... 83 75 7.1 4,740
November. ...cc.coun-. . 92 75 82.5 4,910
December. 102 75 88.3 5,120
REVID Y o 2 76 68 72.0 4,430
February .. .ooeeeooocaaeae 382 72 158 8, 500
................. 434 85 206 12, 600
April 126 41 82,0 4,930
May._ ol 693 80 297 18,300
June..__. 850 236 461 27,400
July. eveeemccmeman 213 96 129 7,930
August, 102 61 85.6 5,260
September. ... ccccceccc e ————— 102 74 87.8 , 220
The year. 850 41 151 109, 000

31986—26F—wsp 552

—9
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HALL CREEK BASIN.
HALL CREEK AT INCHELIUM, WASH.

LocarioNn.—In NE. )4 sec. 6, T. 32 N., R. 37 E., half a mile above highway
bridge, three-fourths of a mile above mouth, and three-fourths of a mile
northwest of Inchelium, Ferry County.

DRAINAGE AREA.—163 square miles; at former location at Wires Bridge, 3 miles
above mouth, 160 square miles (measured on topographic map and maps
of Colville Indian Reservation and Colville National Forest).

RECORDS AvAILABLE.—December 18, 1912, to September 30, 1922,

Gage.—Stevens water-stage recorder on right bank half a mile above highway
bridge, since August 27, 1916; inspected by H. G. Parmeter. For descrip-
tion of previous gages see Water-Supply Paper 442. '

DiscHARGE MBASUREMENTS.—Made from cable 15 feet downstream from gage
or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; shifts at ex-
tremely high stages. Channel straight above and below gage. Banks
high. Stage of zero flow according to measurements made August 23, 1919,
and August 27, 1920, gage height 0.7 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 3.62 feet at 3.30 p. m. May 18 (discharge, 531 second-feet).
Minimum discharge not determined; probably occurred during period Jan-
uary to March while station was not in operation.

1912-1922: Maximum stage recorded, 3.10 feet at 6.20 a. m. April 16,
1914 (discharge, 965 second-feet); minimum discharge probably occurred on
January 1, 1919, when stage-discharge relation was affected by ice; dlscharge
estimated at 4 second-feet.

Iom.—Stage-discharge relation seriously affected by ice.

DIVEnsmN.—Water is diverted for use in Gwen mine power plant but is returned
above gage. :

ReguraTioN.—Effect of operation of power plant negligible.

* Accuracy.—Stage-discharge relation changed during period October 30 to
April 6 while station was not in operation; not affected by ice during period
of actual record. Rating curve fairly well defined. Operation of water-
stage recorder satisfactory except as noted in footnote to table of daily dis-
charge. Daily discharge ascertained by applying to rating table mean
daily gage height determined graphically from recorder graph., Records
good except for penods when recorder was not operating.

Discharge measurements of Hall Creek at Inchelium, Wash., during the year ending
Sept. 30, 1922

Date. Made by— Gage | Dis-

Date. Made by— Sage | s height, | charge.

height. | charge.

Feet. | Sec.-ft.
Apr. 8| R.B.Kilgore.._....._. 2.33 103
-2 — i 1 RO 2.33 107

Feet, | Secft.
May 25 | John McCombS.ca...._ 3.08 203
25 1 - {6 (s Y 3.08 200
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Daily discharge, in second-feet, of Hall Creek at Inchelium, Wash., for the year
ending Sept. 30, 1922,

Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
22 A ) 260 228 52 22 19
22 303 225 48 21
22 320 215 45 20 18
21 70 306 207 43 21 16
20 310 200 42 21 17
20 313 190 39 21 20
20 316 177 39 20 21

107 316 168 38 20 21

97 203 165 37 19 19

94 269 152 36 18 18

93 255 140 35 18 17

20 . 85 252 131 33 22 16
80 266 120 32 25 16

77 296 110 32 24 16

25 72 342 106 29 27 16

) 24| 2)) 301 g 39| g9 :m| 15

20 67 450 93 27 2 15
67 498 88 27 20 15

70 482 85 26 19 15

88 420 82 26 19 15

136 379 77 25 19 15

207 | 358 76 25 18 15

25 . 41| 1323 73 25 18 15
230 303 69 25 17 15

233 290 65 24 17 15

249 278 63 25 16 15

269 263 59 26 16 15

252 58 25 16 15

29 258 244 55 23 15 16
30 R 246 235 54 22 15 16
-1 20 SRS J A ¥ A S | N P 283 |oeeaes 22 16 foamoees

Note.—Water-stage recorder not operating Oct. 8 to Apr. 6. Discharge estimated after careful study -
of records of Nespelem River at Nespelem. Braced figures show mean discharge for periods indicated.

Monthly discharge of Hall Creek at Inchelium, Wash., for the year ending Sept. 30,
19

Discharge in second-feet.
Run-oit in
Month. » acre-feet.
Maximum. | Minimum. | Mean.
............ 22.9 1,410
- 25 1,400
. 27 1, 660
R 24 1,480
- 22 1,220
- 30 1,840
............ 130 7,740
316 19, 400
121 7,200
3L.6 1,940
19.7 1,210
16.6 988
............ 65.8 47, 600

Norte.—Mean discharge October to March determined from comparison with records of Nespelem
River at Nespelem, Wash.
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STRANGER CREEK BASIN.
STRANGER CREEK AT METEOR, WASH.

LocarioN.—In sec. 21, T. 32-N., R. 36 E., at highway bridge at Meteor, 8 miles
southwest of Inchelium, Ferfy County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 29, 1916, to September 30, 1922.

Gacge.—Vertical staff on right bank 15 feet downstream from bridge; read by
E. J. Sparling and J. P. Collogan.

DiscHARGE MEASTREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. One channe] at all stages.
Left bank subject to overflow at extremely high stages. Concrete control
6 feet downstream from gage. Stage of zero flow, according to measure-
ments made April 6 and August 23, 1920, gage height zero.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.76 feet at 6
p. m. May 19 (discharge, 126 second-feet). Minimum stage recorded, 0.20
foot October 4-8 and 20-22 (discharge, 1.6 second-feet). Discharge may
have been lower during winter while records were temporarily discontinued.

1916-1922: Maximum stage recorded, 2.0 feet from May 15-19, 1917, April
7-12, and April 20 to May 3, 1919 (discharge, 164 second-feet). Probably
no flow on December 12, 1919, when creek was frozen almost solid. s

Ice.—Stage-discharge relatlon affected by ice; observations discontinued durmg
winter.

Diversions.—None.

REeguLaTIiON.—None.

Accuracy.—Stage-discharge relation not permanent; shifted during high water
in May. Rating curves well defined. Gage read twice daily to hundredths,
with the exception that no readings were made on Saturday afternoons.
Daily discharge ascertained by applying daily mean gage height to rating
table. Records good October, November, and July to September; excellent
April to June.

Discharge measurements of Stranger Creek at Meteor, Wash., during the year ending
Sept. 30, 1922.

Date. Made by— v A e
Feet. Sec.+ft.
Apr. ; R. B Kﬂgora O.g: ig:(ls
May 26 'i&iin MeCombs. ..o IIIIIIIIIIIITIIIITIITIT 1.50 oL 4
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Daily discharge, in second-feet, of Stranger Creek at Meteor, Wash., for the year
ending Sept. 30, 1922,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
17| 27 \ 67| 63| 13 43| 2.6
L7 29 72| s8] 12 43{ 2.8
1.7] 2.9 7| 52| 12 3.8] 28
16| 2.7 12| s2| 40| 11 3.8 23
16| 2.7 88| 46| 11 3.8 21
L6( 2.9 88| 44| 1 3.8 21
1.6{ 2.9 16| 98| 43| 99| 34| 26
el 27 1] 9| 41| 99| 34{ 23
17| 27 20 9| 38! 99| 38| 20
17| 25 18{ 9| 36| 92| 36| 2.0
1.7] 2. 1) 9] 34| 92 34| 20
17] 275 17| 99| 82| 84| 34| 20
171 25 7@l 29| 84) 34 L7
17{ 29 17| | 28| 81 8| 1.7
7] 2.9 3 wl e| 28| 7.8| 43| 17
17{ 2.9 4 4 5! 19! 99| 25| 78| 88{ 17
17{ 33 9] 65| 24| 71| 36! 17
17| 3.3 21| 2| 22| 68| 34| 17
7] 33 23] 15| 21| 65| 32| 1.7
1.6] 38 23| 125| 20| 65| 30| 17
1.6] 3.3 251 us| 19! 59| 30l 17
6] 31 29 12| 18] 59| 30| 17
17| 2.9 30| 105{ 18| 59| 3.0 1.7
17| 27 31| 105 17| 56| 26| 1.7
18| 2.7 37| %] 17| 53| 26| L7
3.5 a1 40| ®| 18] 53| 26| L7
2.7 | 87| 18| 50| 23| 17
251 4 52| 81| 15| 48| 20| 20
2.1 57! 8| 14| 48! 20] 20
2.3 67| 76| 13| 48] 20| 17
2.5 o] 1 R S | R S o 2 43 23|

NoTE.—Braced figures show estimated mean discharge for periods indicated, determined from com-
parisonrr with records of Nespelem River at Nespelem, Wash.

Monthly discharge of Stranger Creek at Meteor, Wash., for the year ending Sept.
19

) .

Discharge in second-feet.
' Run-off in
acre-feets

Month
Maximum. | Minimum.| Mean.

e
-
jan
-

BRRenoommmrors

[
8m§mmc
%
»

200
116
11,100

L

—
'S

NoTe.—Mean discharge from December to March determined from comparison with racords of Nespelem
River at Nespelem, Wash.

SPOKANE RIVER BASIN.

COEUR D’ALENE RIVER NEAR CATALDO, IDAHO.

Locarion.—In see. 26, T. 49 N., R. 1 E. Boise meridian, in Shoshone County,
114 miles above Cataldo, Kootenai County, and 3 miles below junetion of
North and South forks.
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DRrAINAGE AREA.—1,220 square miles (measured by engineers of Washington
Water Power Co. on map of Spokane River drainage basin compiled from
best information available).

RECORDS AvAILABLE.—April 25, 1911, to December 31, 1912; July 29, 1920, to
September 30, 1922.

GageE.—Inclined staff on right bank, 134 miles above Cataldo; installed August 4,
1921. Previous gages as follows: April 25, 1911, to December 31, 1912,
vertical staff in two sections on right bank just below present site; July 29,
1920, to February 11, 1921, temporary vertical and inclined staff in two
sections at site of present gage; February 12 to August 4, 1921, gage height
obtained from reference points at same site and datum. Gages read by
William Petznick. Elevation of gage datum about 2,100 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable about 50 feet above gage or by.
wading.

CHANNEL AND coNTROL.—Channel straight for 500 feet above and 1,500 feet
below gage. Left bank high and wooded; not subject to overflow. Right
bank subject to overflow at gage height about 50 feet. Low-water control is
boulder and gravel riffle about 1,500 feet below gage; high-water control not
well defined but is probably long stretch of river channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 47.7 feet
on December 13 (discharge, 18,100 second-feet); minimum stage recorded,
37.4 feet October 11, November 21, 22, September 16-19, and 21-28 (dis-
charge, 315 second-feet).

1911-1912 and 1920-1922: Maximum stage recorded, 49.0 feet on March 18,
1921 (discharge, 22,000 second-feet); minimum stage recorded, 2.0 feet
(original gage), October 24, 26, October 29 to November 3, and November
11-12, 1911 (discharge, 300 second-feet). :

Ice.—Stage-discharge relation seriously affected by ice during severe winters;
flow estimated from discharge measurements, cbserver’s notes, and weather
records.

DiverstoN.—None.

REGuLAaTION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice
January 17-23, January 30 to February 6, and February 23-26, and by
backwater from Coeur d’Alene Lake May 3-31. Rating curve fairly well
defined below 15,000 second-feet. Gage read to half-tenths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Shifting-control method used May 3~31. Records good except for extremely
high water and for periods of shifting control.

CooPERATION.—(Grage-height record and some discharge measurements furnished
by Washington Water Power Co.

Dzscharge measurements of Coeur d’Alene River near Cataldo, Idaho, during the
year ending Sept. 30, 1922.

Gage | Dis- - Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
Feet. | Sec.-ft. Feet, | Sec.-ft
Dec. 14 { E.H. Collins._......._. 44.50] 9,270 | May 26 | E. H, Collins__._______ 43.68 7,220
Feb. 13 | John McCombs.. .| 37.87 513 || June 7 | John McCombs. 41. 94 4,130
Apr. 26 | Collins and Godfrey....[ 43.68 7,320 8 ... do- ... 41,66 3,730
ay 6| E.H. Collins.___....__| 45.90 | 12,700 16 |..... do-... . 40.15 2,
21 | McCombs and Ford...| 44.82 9,110 || Aug. 3 | J. L. Ford..._..__.___. 37.74 460
b~ 78 R« (s S 44,25 8,040 || Sept. 21 | Parker and Collins.._._ 37.40 306
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c.ge, in second-feet, of Coeur d’Alene River near Catalde, Idaho, for
the year ending Sept. 30, 1928,

Day. Oct. | Nov. | Dec. { Jan; | Feb. | Mar. | Apr. | May. | June. | July. | Aug. l Sept.
|
355 465 | 4,510 850 490 | 1,580 | 6,800 | 6,000 | 1,030 490 | 418
355 | 465 | 4,200 850 465 | 1,900 {10;200 | 6,200 970 400! 418
335 | 3951 2,470 910 465 | 2,670 | 9,980 | 6,200 910 400 418
355 395 | 1,820 790 480 465 | 5,810 {10,800 | 5,810 910 465 418
338 395 | 1,360 790 440 | 4,860 (14,400 | 5, 850 465 418
355 | 395) 1,200 | 790 440 | 4,050 {12,700 | 4,640 | 850 | 465 418
3351 395 1,000 -790 515 440 | 4,680 (10, 800 790 465 440
375 970 790 515 | 440 9,720 | 9,980 | 3,770 850 440 418
335 395 910 790 565 440 | 7,640 | 8,510 | 3,370 850 440 418
335 395 850 790 540 440 | 5240 | 7,010 | 3, 910 440 418
315 395 | 2,570 690 565 490 | 4,200 | 6,600 | 2, 850 440 418
335 395 |13, 200 590 540 515 | 3,370 | 6,600 | 2,8 790 40 305
335 3556 |18, 100 515 490 | 2,890 | 7,010 | 2,470 790 565 375
335 375 | 9,220 490 490 490 | 2,670 | 7,850 | 2,470 740 540 355
375 395 | 6,400 515 490 515 | 2,270 {11,300 | 2,170 740 490 335
355 418 | 38,770 515 515 565 | 2,270 {13,500 | 2, 690 | 440 315
375 418 | 3,120 515 640 | 2, IT; 000 | 1,990 690 440 315
418 395 | 2,570 565 790 | 2, 17,600 | 1,820 690 418 315
395 | 395 1,900 515| 9102270 [14,400 | 1,740 | 690 | 440 315
465 355 | 1,660 500 490 | 1,030 | 2,470 {11,000 | 1,740 690 440 335
640 315 | 1,430 465 | 1,150 | 3,910 | '8, 980 | 1, 580 640 | 418 315
565 315 | 1,220 440 | 1,660 | 7,430 | 7,850 | 1,580 640 418 315
465 490 | 1,360 1,820 | 9,220'| 7,220 | 1,430 615 395 315
440 540 | 1,290 615 1,660 | 7,640 | 7,010 | 1,430 590 395 315
440 590 | 1,290 615 450 | 1,430 | 7,010 | 7,850 | 1,430 565 375 315
.............. 440 640 | 1,150 615 1,220 | 7,430 | 7,430 | 1,200 | 565 ! 375 315
1 490 740 | 1,000 615 465 | 1,150 | 8,290 { 5,810 | 1,220 565 355 315
.| 540 970 | 1,000 | 615 490 | 1,150 | 8,290 | 5,050 | 1,150 540 335 315
o| 540 970 1,080 615 |-nenone] 1,090 | 7,220 | 4,860 { 1,090 540 | 335 335
-] 515| 1,090 [ 1,030 590 f..oo... 1,150 | 6,400 | 4,680 | 1,090 516 375 335
.............. 490 |_......} 850 440 ... 1, ceeee-l] 240 .| 515 375 |oecaann

Notg.—Braced figures show mean discharge for period includsd.

Monthly discharge of Coeur d’Alene River near Cataldo, Idaho, for the year ending
Sept. 30, 1922.

[Drainage area; 1,220 square miles.}

Discharge in second-feet. Run-off.
Month. 1 per
Maximum. | Minimum. | Mean. sqqiare Inches. | Acre-feet.
mile.
640 315 410 0.336 0.39 25, 200
1,000 315 488 . 400 . 45 29, 000
18, 100 850 3, 060 2.51 2.89 188, 000
910 |oeeo. 635! . 520 .60 39, 000
565 | 496 . 407 .42 , 500
1,820 - 440 830 . 680 .78 51, 000
9,720 1,580 4,920 4.03 4.50 , 000
17, 600 4,680 9,230/ 7.57 8.73 000
6, 200 1,000 2,790 2.29 2.56 166, 000
1,030 515 728 . 597 .69 44, 800
565 335 434 . 356 .41 26, 700
- 440 315 362 207 .33 21, 500
18,100 315 2,040 167 22.75 1, 480, 000
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COEUR 4’ALENE LAKE AT CORUR d'ALENE, IDAKO.

Locarion.—In SW. 14 sec. 13, T. 50 N., R. 4 W., at Johnson’s wharf, 800 feet
southeast of railroad station at Coeur d’Alene, Kootenai County.

DRAINAGE AREA.—3,750 square miles (measured by engineers of Washington
Water Power Co., on map of Spokane River drainage basin compiled from
best available sources).

RECORDS AVAILABLE.—February 11, 1905, to September 30, 1922; April 25, 1903,
to February 11, 1905, at St. Joe Boom Co.’s gage at mouth of St. Joe River.

Gace.—Stevens continuous water-stage recorder at wharf; inspected by em-
ployees of Washington Water Power Co. Prior to March 24, 1921, gage
was vertical staff at same site; read by Henry Kloppenburg. Gage datum,
is 2,100 feet above mean sea level.

EXTREMES OF STAGE.—Maximum stage estimated at 31.9 feet on May 21-23,
when recorder was not operating; minimum stage, from recorder, 21.52
feet on March 15 and 16.

1903-1922: Maximum stage recorded, 36.00 feet at 6.15 p. m. January 3,
1918; minimum stage recorded, 19.9 feet on October 10~12, 1904, Sep‘ember
24-25, 1905, and October 14 to November 3, 1906.

Diversrons.—None.

RecuraTioN.—Considerable storage is used by the Washington Water Power
Co. Regulation is affected by Taintor gates and bear-trap dam at Post Falls,

Accuracy.—Except for a very few days gage heights have been determined by
inspection from gage-height graph. Records excellent.

CooreErATION.—Gage-height record furnished by Washington Water Power Co.

Daily gage hezght in feet, of Coeur d’Alene Lake at Coeur d’Alene, Idaho, for the
year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [June. | July. | Auvg. | Sept.
24,73 | 24.15 | 23.95 | 23.07 28,20 | 30.08 | 26.42 [ 26.16 | 25.50
24.68 | 24.13 | 24.33 | 22.94 28.31 | 30.00 | 26.45 | 26.15 | 25.47
24,65 | 24.11 | 24.45 | 22.83 28.57 1 30.00 { 26.46 | 26.13 | 25.42
24.60 | 24.09 | 24.40 | 22.73 28.83 | 20.06 | 26.48 | 26.12 | 25.41
24.58 | 24.08 | 24.27 | 2261 20.06 | 20.93 | 26.50 | 26.08 | 25.40
24.54 | 24.08 | 24.11 | 22,51 29.40 | 29.91 | 26.48 | 26.06 | 25.36
24.50 | 24.06 | 23.96 | 22.40 . 20.73 | 29.87 ] 26.45 | 26.03 | 25.35
24.47 1 24.03 | 23.79 | 22.32 . 20.91 ) 29.73 | 26.44 | 26.01 | 25.33
24.46 ] 24.02 | 23.80 | 22.25 . 30.01 | 29.53 } 26,45 | 26.00 | 25.30
24.42 | 24.00 | 23.48 | 22.15 . 29.99 | 20.27 | 26,47 | 26.00 | 25.30
24.38 | 23.97 1 23.39 | 22.07 | 21.81 | 21.56 | 27.16 | 20.88 | 20.03 | 26.49 | 25.99 | 25.29
24,33 | 23.95 | 23.58 | 21.98 | 21.87 | 21.56 | 27.07 | 29.73 | 28.82 | 26,40 | 26.00 | 25.27
24.30 | 23.90 | 24.42 | 21.91 | 21.88 | 21.55 | 27.93 | 29,58 | 28.56 | 26.38 | 26.00 | 25.26
24.27 1 23.92 § 25.28 . . 26.76 | 20.52 | 28.32 | 26.36 | 25.90 | 25.32
24.23 } 23.01 | 25.72 26,57 | 29.53 | 28.07 | 26.40 | 25.99 | 25,18
24.21 | 23.80 | 25.85 26.37 | 29.76 | 27.83 | 26.40 | 25.98 | 25.17
24.20 | 23.88 ) 25.78 26.12 1 30,09 | 27.54 | 26.38 [ 25.94 | 23.13
24.18 | 23.87 | 25.81 25.94 | 30.55 | 27.26 | 26.37 | 25.92 | 25.09
24.16 | 23.83 | 25.40 25,76 oooooo 26.98 | 26.38 | 25.92 | 25.07
24.19 | 23.76 | 25.15 25.63 | .. 26.73 | 26.37 | 25.90 | 25.08
24.18 | 23.74 | 24.88 25.66 | ... 26.50 | 26.36 | 25.85 | 24.0%
24.17 | 23.77 | 24.64 | 25,98 [ccocnun 26.30 | 26.32 | 25.81 | 24.95

| 23.74 | 24.49 26.45 |_______ 26.13 | 26.30 | 25.78 | 24.80
23.73 | 24.31 27.02 | 26,15 | 26.28 | 25.73 | 24.83
23.77 | 24.13 27.46 | 31.46 | 26.28 | 26.27 | 2568 | 24.81
23,72 | 23.96 27.61 | 31.36 | 26,40 | 26.25 | 25.65 | 24.78
23.70 | 23.76 27.64 | 31.31 | 26.41 | 26.24 | 25.62 | 24.77
23.67 | 23.61 27.84 [ 31.10 ( 26.38 | 26.22 | 25.59 | 24.74
23.67 | 23.47 28.03 | 30.80 | 26.36 | 26.22 | 25.54 | 24.70
23.72 | 23.29 28.13 [ 30.52 | 26.38 | 26.19 | 25.53 | 24.67

23.22 {2184 |._._...| 2288 | __.... 30.27 |o...o- 26.18 { 25.51 |....._.

NoOTE.~No record Feb. 22 to Mar. 3 and May 19-24.
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SPOKANE RIVER AT POST FALLS, IDAHO.

Locarion.—In sec. 4, T. 50 N., R. 5 W. Boise meridian, a quarter of a mile
below power plant of Washington Water Power Co., three-fourths of a
mile below intake of Spokane Valley Land & Water Co.’s canal, and 1
mile west of Post Falls, Kootenai County.

DRAINAGE AREA.—3,880 square miles (measured by engineers of Washington
Water Power Co., on map of Spokane River drainage basin to scale of one-
half inch to the mile, compiled from best sources available).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1922.

Gage.—Stevens water-stage recorder on right bank since Nov. 22, 1020; inspected
by employees of Washington Water Power Co. Previous gage vertical
staff in three sections on left bank. Elevation of zero of gage, 2,000 feet
above sea level.

DiseaaRGE MEASUREMENTS.—Made from cable 600 feet above gage.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and boulders; shifts
during floods. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 74.1 feet on May 22-23 (discharge, 24,900 second-feet);
minimum stage, from recorder, 65.15 feet at 11 a. m. September 5 (discharge,
578 second-feet).

1911-1922: Maximum stage recorded, 79.20 feet at 7.30 a. m, May 18,
1917 (discharge, 39,800 second-feet); minimum stage recorded that of
September 5, 1922.

Icr.—Stage-discharge relation not affected by ice.

DiversioN.—Spokane Valley Land & Water Cos canal diverts water above
gage for irrigation. Mean diversion during 1922, 60 second-feet. Storage
in Coeur d’Alene Lake partly regulated by operation of gates in dam at
Post Falls.

ReeunaTioN.—Varying load on power plant causes fluctuation in stage. )

Accuracy.—Stage-discharge relation permanent. Rating curve well defined;
revised December 5. Operation of water-stage recorder satisfactory except
as stated in footnoté to table of daily discharge. Daily discharge for a
few days in October, most of November, and ‘the first 4 days of December
ascertained by use of discharge integrator, otherwise by applying to rating
table mean daily gage height determined by inspection from gage-height
graph. Records good for October and November; excellent thereafter.

CoorrraTION.—Gage-height record and some discharge measurements furnished
by the Washington Water Power Co.

Discharge measurements of Spokane River at Post Falls, Idako, during the year
ending Sept. 30, 1922,

Date. Made by— porke | i || Date. Made by— e ) (ool
Feet. | Sec.-ft. . Feet, | Sec.Jt.

Feb. 7 | John McCombs..._.... 86. 39 1,100 || May 23 | MeCombs and Collins.| 74.06 1 24,
Mar, 7| E.H. Collins. _____._.. 66.70 1,450 || Sept. 23 | Collins and Parker..... 66.24 1,030

31986—261—wsp 552——10
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Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
4, 550 1,380 550 | 14,100 | 18,800 | 1,440 980 | 1,010
4,320 1,380 | 5,140 | 14,500 | 18,300 | 1, 780 955 980
4,100 (21,200 | 1,440 | 5,860 | 14,900 | 18,300 | 1,540 955 955
3,890 1,380 | 6,970 | 15,700 | 18,300 | 1, 540 980 965
3,790 1,380 | 8,000 | 16,100 | 18,300 | 1,780 980 930
3,590 | 1,180 | 1,380 | 8,820 | 17,400 | 18,300 | 1,920 955 965
3,500 | 1,110 | 1,380 | 9,410 | 18,300 | 18,300 | 1,780 | 930 955
3,490 | 1,190 | 1,440 | 10,400 | 18,300 | 17,400 | 1,150 | 908 930
3,330 | 1,110 | 1,380 | 14,100 | 18,800 | 17,400 | 1,040 930 930
,120 | 1,110 | 1,380 | 11,800 | 18,800 | 16,500 | 1,400 | 980 930
1,290 | 4,780 940 | 1,150 | 1,440 | 12,200 | 18,300 | 16,100 | 4,080 | 1,010 930
1,220 | 5,020 | 2,520 | 1,190 | 1,440 | 11,800 | 18,300 | 15700 | 2,180 | 1,010 908
1,250 | 6,220 | 1,490 | 1,080 | 1,380 | 11,800 | 17,800 | 14,900 | 1,240 | 1,010 908
1,210 | 7,480 | 1,240 | 1,110 | 1,440 | 11,400 | 17,400 | 14,100 | 1,080 } 1,010 955
1,240 | 8,540 | 1, 1,240 | 1,380 | 10,700 | 17,400 | 13,700 | 1,040 980 955
1,280 | 8,820 | 1,330 | 1,190 | 1,380 | 10,400 | 17,800 | 12,900 980 | 1,010 955
1,250 | 8,820 | 1,330 | 1,240 | 1,380 | 10,000 | 18,800 | 12, 500 | 1,040 980 980
1,320 | 8,540 1,380 { 1,380 | 9,720 | 20,200 | 11,800 | 980 1,010
1,410 | 8,270 1,440 | 1,600 | 9,110 | 22,300 | 11,100 | 1,010 | 1,010 | 1,010
1,280 | 7,740 1, 400 1,440 | 2,200 | 9,110 | 23,800 | 10, 700 980 | 1,010 | 1,010
1,350 | 7,480 1,280 | 2,940 | 9,110 ( 24,300 | 10,000 | 1,040 | 1,010 [ 1,040
1,460 | 6,970 1,330 | 3,030 | 9,410 | 24,900 | 8, 956 | 1,010 | 1,010
1,350 | 6,970 | 1,490 | 1,380 { 3,490 | 10,400 | 24,300 { 4,760 | 1,010 | 1,010 | 1,010
1,280 [ 6,720 | 1,440 | 1,440 | 3,790 | 11,100 ,800 | 1, 1,010 980
1,800 | 6,220 | 1,330 | 1,540 | 4,000 | 12, 200 | 23,3004 1,330 1,080 | 1,010
2,960 | 5,980 | 1,330 | 1,540 | 4,000 | 12, 500 800 | 2,710 | 1,040 | 1,010 | 1,010
2,950 | 5,740 | 1,240 | 1,440 | 4,100 | 12,900 | 22,300/ 3,590 | 980 | 1,010 [ 1,010
2,710 | 5,500 | 1,190 | 1,380 [ 4,100 | 13,760 | 21,800 , 030 930 | ,040 | 1,010
3,020 | 5,260 | 1,240 [-eeoo-o 4,100 | 13,700 | 21,300 { 2,680 955 { 1,010 980
3,380 | 5,020 | 1,280 |.- 4,100 | 14,100 { 20,200 | 1,720 | 980 | 1,010 980
....... 4,780 § 1,280 |.......| 4,210 \__....._| 19,200 |....__..] 980} 980 |...____

NoOTE.—Water-stage recorder not operating Oct.
discharge estimated from recorded range of stage an

discharge for periods indicated.

Monthly discharge of Spokane River and Spokane Valle

20,
d g

canal at Post Falls, 1daho, for the year ending Sept. 30, 1922,

[Drainage area, 3,880 square miles.]

13-20, 28-30, Nov. 1-3, 6, 7, Jan. 18-22, and Feb. 1-5
eneral information. Braced figures show mean

Land & Water Co.’s

Discharge in second-feet. B
Run-off (combined)
River. Combined.
Month,
. River | Canal
Maxi- Mini- | (mean). | (mean). Per
mum. mum. Mean. square | Inches. | Acre-feet.
mile.

October....__._.._ | ... 990 1,110 39.3 1,150
3,380 | .- 1, 550 20. 2 1, 570
8,820 4,780 6, 420 13.2 6, 430

4, 550 1,190 2, 220 .0 2, 220
1,540 1,080 1,270 .0 1,270
4,210 1, 380 2, 280 .0 2,280
14,100 4,550 | 10,300 24.4| 10,300
24, 900 14, 100 19, 600 93.1 19, 700
18, 800 1,330 11, 800 144 11, 900
4,080 930 1,320 155 1,480

1, 080 908 992 140 1, 130

1, 040 208 973 82.6 , 060
24, 900 908 5,010 59.7 5, 060

NoTE.—Monthly figures showing discharge in second-feet per square mile and run-off in inches are not
g]l;blished owing to regulation by Coeur d’Alene Lake; the yearly figures represent more nearly the natural

ischarge and run-off.
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SPOKANE RIVER AT SPOKANE, WASH.

Location.~—In sec. 13, T. 25 N., R. 42 E., about opposite Cochrane Street,
Spokane, Spokane County, one-fourth of a mlle above high railroad viaduct,
and 3 miles above Latah Creek.

DRAINAGE AREA.—4,350 square miles (revised; measured by engineers of Wash-
ington Water Power Co. on maps of Spokane River drainage basin, scale
one-half inch to the mile, compiled from best available sources).

RECORDS AvAILABLE.—April 1, 1891, to September 30, 1922.

Gaee.—Stevens continuous water-stage recorder, on right bank set to mean
sea-level datum, 1 mile below Monroe Street Bridge; installed May 9, 1921,
and used since July 1, 1921. Approximate elevation of present gage datum
1,700 feet above sea level.

Gages previously used as follows: April 1, 1891, to October 24, 1896,
vertical staff gage near head gates at Washington Water Power Co.’s dam
above Spokane Falls, 1 mile above present site; zero of this gage at same
elevation as crest of dam. October 25, 1896, to July 8, 1903, two wire gages
at Oregon Railroad & Navigation Co.’s bridge; 2.9 miles above present site.
July 9, 1903, to April 9, 1904, a wire gage on Olive Avenue Bridge, 2.7 miles
above present site; set at different datum but to read same as previous gage.
March 31, 1904, to March 1, 1907, a vertical staff at the Mission Street
Bridge, 3.4 miles above present site. March 2, 1907, to July 23, 1911,
combined inclined and vertical staff gage at Martha Street, 4 miles above
present site. July 24, 1911, to July 30, 1915, several gages, set to mean
sea~level datum, located 500 feet above Washington Water Power Co.’s
steam plant, 3.8 miles above present site; Bristol water-stage recorder in
operation for most of this period. July 31, 1915, to June 30, 1921, Stevens
continuous water-stage recorder, set to mean sea-level datum, at same
location near Washington Water Power Co.'s steam plant. At time of
each relocation simultaneous readings were obtained between the old and
new gages so that the relation of stage at the different sites was established.

DiscHARGE MEASUREMENTS.— Made from cable at gage. :

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. One channel
at all stages. Control is well-defined riffle one-fourth of a mile below gage;
should be permanent. Stage of zero flow estimated at gage height 14.5
feet on October 7, 1922.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 25.3 feet at 2.30 a. m. on May 22 (discharge, 26,300 second-
feet); minimum stage from recorder, 17.37 feet at 12.45 p. m. August 13
(discharge, 1,060 second-feet). - '

1891-1922: Maximum stage recorded, 12.42 feet May 31, 1894 (discharge,
49,000 second-feet); minimum discharge, that of August 13, 1922.

Ice.—Stage-discharge relation not affected by ice.

DiversioNn.—Water is diverted above station for irrigation by Spokane Valley
Land & Water Co.

RecuratioNn.—Flow partly regulated by storage in Coeur d’Alene Lake since
July, 1906.

Accuracy.—Stage-discharge relation at present site permanent. Rating curve
well defined. Operation of water-stage recorder satisfactory. Daily dis-
charge October 1 to June 21 ascertained by applying to rating table daily
mean gage height determined from recorder graph by inspection; discharge
integrator used June 22 to September 30. Records excellent.

CooreEraTION.—Gage-height record and some discharge measurements furnished
by Washington Water Power Co.
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Discharge measurements of Spokane River at Spokane, Wash., during the year
ending Sept. 30, 1922.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. | D3 Made by— height. | charge.
. Feet. | Sec.ft. Sec.~ft.
May 9| Collins and Ford..._... 24.00 | 19,800 | July 25 1,700
22 | Collins and Godfrey....| 25.21 | 25,700 || Aug. 25 1,540
June 29| McCombs and Collins.| 18,96 3,690 || Sept. 27 1,580

Daily discharge, in second-feet, of Spokane River at Spokane, Wash., for the year
_ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
5020 11,920 [ 1,870 | 4,580 | 14,700} 20,500 | 2,640 | 1,700 | 1,540
4,800 | 2,000 | 1, 8l 5,020 | 15,000 | 20,1001 2,700 | 1,600 | 1,
4,690 ] 2,000 | 1, 5,490 | 15,400 | 20,100 | 2,680 | 1,520 | 1,500
4,470 1 2,000 | 1, 6,610 | 18,200 | 20,100 | 2,460 | 1,550 | 1,520
4,360 | 1,920 | 1,920 | 7,730 | 16,500 | 19,600 | 2,660 { 1,620 | 1,
4,160 | 1,780 | 1,820 | 8,610 | 17,800 | 19,600 | 2,840 | 1,520 | 1,570
4,160 | 1,740 | 2,080 | 9,230 | 18, 19,600 | 2,780 | 1,570 | 1,520
4,050 | 1,7 1,930 | 10,200 { 19,100 | 19,100 | 2,440 | 1,480 | 1,530
3,850 | 1,840 | 1,900 | 11,200 | 19,600 | 18,700 | 2,080 { 1,470 | 1,570
3,750 | 1,710 | 1,930 | 12,200 | 19, 18,200 | 1,760 | 1,520 | 1,450
3,650 | 1,710 | 1,930 | 12,200 | 19,600 | 17,400 | 3,580 | 1,590 1 1,510
3,460 | 1, 1,930 | 12,200 | 19,100 | 16,900 | 3,700 | 1,570 { 1,460
2,570 | 1,740 | 1,920 | 12,200 | 18,700 | 16, 2,170 | 1,620 1 1,440
2,240 | 1,670 | 1,930 | 11,900 | 18,700 | 15,800 | 2,020 | 1,580 | 1,510
2,160 | 1, 1,030 | 11,600 | 18,700 | 15,000 | 1,960 | 1,520 { 1,520
2,160 | 1 1,930 | 11,200 | 18,700 | 14,700 | 1,880 | 1,570 | 1,520
2,160 | 1,770 { 1, 10,500 | 19,600 | 14,000 [ 1,870 | 1,540 | 1,500
2,160 | 1, 1, 10,200 | 21,000 | 13,300 | 1,840 | 1,520 | 1,550
2,240{ 1, 1, 9,870 | 23, 12,600 | 1,860 | 1,520 1 1,560
2,240 | 1,930 | 2,400 | 9,550 | 24,600 | 11,900 | 1,740 | 1,540 | 1,600
2,160 | 1,880 | 2,820 | 9,550 11,300 | 1,850 { 1,510 § 1,620
2,160 | 1,810 | 3,180 | 9,870 | 25,700 | 10,100 | 1,740 | 1,550 | 1,600
2,160 | 1,880 | 3,460 | 10,900 | 25,700 | 7,640 | 1,740 | 1,600 | 1,650
2,160 | 1,880 | 3,850 | 11,600 | 25, 4,000 | 1,740 | 1,580 | 1,570
2,080 | 2,080 {4,050 | 12,600 | 24,600 | 3,250 | 1,710 | 1,630 1,580
2,000 | 1,740 | 4,160 | 12,900 | 24,100 | 3,300 | 1,780 | 1,610} 1,520
1,930 | 2,000 | 4,160 | 13,300 | 23,600 | 4,660 | 1,680 | 1,500 } 1,560
1,000 | 1,870 | 4,260 | 14,000 { 23,600 | 4,500 ) 1,670 | 1,550 | 1,540
1,930 (... 4,160 | 14,300 | 22,500 | 3,760 | 1,620 1,540 { 1,520
2,000 {...._._ 4,160 | 14,700 | 21,500 | 3,220 | 1,600 | 1,570} 1,500
2,000 ... 4,360 | _oenn ,000 | ___. 1,700 | 1,560 |-_._-..

'Mo'nthly discharge of Spokane River at Spokane, Wash;, for the year endind Sept.

[Drainage area, 4,350 square miles.]

30, 1922.

Discharge in second-feet.

Run-off.

Maximum, | Minimum.| Mean.

Inches. Acre-feet.

1,980 1,670

3, 460 1, 640
8,920 4,330
5,020 1,900
2, 080 1, 670
4, 1,

14, 700 4,

25, 700 14, 700

20, 500 ;220
3,700 1,600
1,700 | . 1,470
1, 650 1, 440

25,700 1,440

Note.—Monthly discharge in second-feet per square mile and run-off in inches not computed owing to
regulation. The yearly figures represent the natural yield quite closely.
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SPOKANE RIVER. BELOW LITTLE FALLS, NEAR LONG LAKE, WASH.

LocatioN.—In NW. ¥ sec. 19, T. 27 N., R. 39 E,, just above Chamokane ferry,
114 miles below Little Falls power plant of Washington Water Power Co..
4 miles below Chamokane Creek, and 5 miles below Long Lake, Lincoln
County.

DRrAINAGE AREA.—6,380 square miles (measured by engineers of Washington
Water Power Co. on map of Spokane River drainage basin, to scale of
one-half inch to the mile, compiled from best sources available).

RECORDS AVAILABLE.—November 5, 1912, to September 30, 1922.

Gage.—Stevens continuous water-stage reeorder on left bank; datum 1,200
feet above mean sea level.

DiSCHARGE MEASUREMENTS.—Made from cable 50 feet below gage.

CHANNEL AND coNTROL.—Bed composed of large boulders; shifting at high
stages. Banks high, one channel at all stages. No noticeable rifle control
Jbelow gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 86.7 feet from 9 a. m. to 11 a. m. May 23 (discharge, 28,200
second-feet}; minimum stage from water-stage recorder, 74.1 feet at 6.30
a. m. July 26 (discharge, 1,370 second-feet).

1912-1922: Mazximum stage, from water-stage recorder, 90.32 feet at
8.30 p. m. May 18, 1917 (discharge, 41,300 second-feet). Minimum stage,
that of July 26, 1922.

Ice.—Stage-discharge relation not affected by ice.

Diversions.— Water is diverted by the Spokane Valley Land & Water Co. for
irrigation above station.

RecuraTioN.—Flow affected considerably by power regulatlon at Little Fallg
and Long Lake, and slightly by power regulation at Ninemile, Spokane,
and Post Falls. Low-water flow is affected by regulatlon of storage in
Coeur d’Alene Lake.

Accuracy.—Stage-discharge relation permanent Rating curve well defined,
Operation of water-stage recorder satisfactory except as noted in footnote
to table of daily discharge. Daily discharge ascertained by use of dis-
charge integrator, or by applying to rating table mean gage heights deter~
mined from graph by inspection or, during period of faulty record, by
applying to rating table gage heights determined from curve of relation
between station gage and tailrace gage at Little Falls power plant. Records
excellent.

CoorErATION.—Gage-height record and part of discharge measurements fur-
nished by Washington Water Power Co.

Discharge measurements of Spokane River below Litile Falls, near Long Lake,
Wash., during the year ending Sept. 30, 1922.

Date. Made by— ok | o, || Date- Made by— ke | s
Feet. | Sec.-ft. ' Feet. | Sec.ft.

Jan, 26 | E. H, Collins_________. 75.72 2,520 || June 28 | McCombs and Collins_| 78.04 8, 510
May 29 { McCombs and Collins.| 85.77 [ 24,400 || Sept. 14 | Parker and Collins..... 75. 24 2,110
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Daily discharge, in second-feet, of Spokane River below Little Falls, near Long Lake,
Wash., for the year ending Sept. 30, 1922.

1

Day. Oct. | Nov. | Dec..| Jan. | Feb. | Mar. | Apr May. | June. | July.| Aug. | Sept.
2,830 | 2,450 | 10,400 { 17,400 | 21,300 | 3,500 | 2,430 | 2,150
2,440 | 2,390 | 8,350 i 17,700 | 20,600 | 3,060 | 2,320 | 2,230
2,730 | 2,270 | 10,500 | 17,100 | 20,000 | 3,620 | 2,250 | 1,860
2,100 | 3,130 | 13,200 | 18,800 | 20,900 | 3,080 | 2,200 | 2,000
2,180 | 3,030 | 12,200 | 20,000 | 21,600 | 3,880 { 2,190 | 2,720
2,630 | 2,860 | 12,600 | 19,700 | 21,300 | 3,060 | 1,920 | 2,180
2,380 | 2,460 | 12,600 | 22,900 | 20,600 | 3,310 | 2,060 | 2,120
2,270 | 2,640 | 12,600 | 21,600 | 21,300 | 3,710 | 2,210 | 2,170
2,460 | 2,640 | 14,900 | 22,900 | 20,300 | 2,340 | 2,230 | 2,160
2,660 | 2,770 | 17,000 | 21,900 | 18,800 | 3,010 | 2,220 | 1,980
2,410 | 2,730 | 16,100 | 21,600 | 18,800 | 2,740 | 2,140 | 2,420
1,980 | 2,530 | 17,600 | 21,600 | 18,700 | 4,950 | 2,200 | 2,290
2,480 | 2,880 | 15,100 | 20,900 | 17,200 | 2,860 | 1,900 | 2, 160
2,400 | 2,400 | 14,900 | 20,000 | 16,700 | 2,650 | 2,290 | 2,170
2,310 | 2,650 | 14,300 | 20,900 | 14,900 | 2,660 | 2,500 | 2,120
2,240 | 2,900 | 14,400 | 20,000 | 15,200 | 2,240 | 2,140 | 2,320
2,350 | 3,290 | 13,800 | 20,900 | 15,300 | 2,440 | 2,630 | 2,000
2,210 | 2,920 | 13,000 | 22,900 | 13,200 | 2,460 | 2,180 | 2,140
2,280 | 3,460 | 12,400 | 23,800 | 14,200 | 2, 570 330 | 2,180
2,560 | 5,820 | 11,500 | 26,200 | 13,000 | 2,430 {.1,980 | 2,200
2, 2,680 | 4,880 | 11,800 | 26,200 | 12,000 | 2,360 | 2,420 | 2280
2, 2,470 | 9,380 12,000 | 26,900 | 10,700 | 2,520 | 2,350 | 2,200
2, 2,590 | 8,060 | 13,000 | 27,900 | 8,960 | 2,110 | 2,350 | 2,430
2,560 2, 2,690 | 6,940 | 14, 200 | 26,900 | 5,820 | 2,090 | 2,290 | 1,950
2,570 | 3,160 | 8,050 | 2,500 | 2,390 | 6,520 | 14,500 | 25,900 | 2,900 | 2,510 | 2,340 | 2,160
2,650 | 3,780 | 7,070 | 2,490 | 2,030 | 6,140 | 15,100 | 25900 | 1,890 | 2,180 | 2,370 | 2,220
2,530 | 3,280 2,550 | 2,530 | 5,960 | 15,400 | 25,200 | 2,710 | 2, 2,040 | 2,390
2,440 | 4,170 | 7,000 | 2,760 | 2,480 | 6,330 | 15,800 | 24,200 | 5,310 | 2,190 | 2,330 | 2,270
.| 2,400 | 4,120 | 5,330 | 2,290 |....__.| 6,160 | 17,100 | 24,800 | 4,280 | 2, 2,440 | 2,160
2,180 | 3,760 | 4,460 | 2,830 5,710 | 16,200 | 23,500 | 4,480 | 2,120 | 2,230 | 2,460
2,440 4,530 | 2,730 7,220 21, 900 .1 2,330 | 2,340 |.......

Norte.~Gage-height record Oct. 10-17, lost in mail; recorder not operating Oct. 81 to Nov. 2. Dis-
c]IJarge determined from curve of relation between station gage and tailrace gage at Little Falls power
plant.

Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash., for
the year ending Sept. 30, 1922.

[Drainage area, 6,380 sqnare miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Mipimum.| Mean. sqqiare Inches. Acre-feet.
miie.
2, 650 1,940 2,430 149, 000
4,170 2,020 2,690 | oo fecocmcnanan 160, 000
11, 200 4,460 2 N O 443, 000
6, 690 2,170 3,450 212, 000
2, 830 1,980 2, 134, 000
9, 380 2,270 4,240 261, 000
17, 600 8, 350 13,800 |.... 821, 000
27, 900 17, 100 22,500 |.... 1, 380, 000
21, 600 ,890 | 14,100 |- ool 9,
4,950 2, 090 2,770 |.. 170, 000
August. s 2, 630 1,900 2, 260 139, 000
September. ..... 2,720 1, 860 2, 200 - 131, 000
The Year.euemmemvamamcnnn- 27, 960 1, 860 6, 690 1.05 14.25 4, 840, 000

NoTE.—Monthly discharge in second-feet per square mile and run-off in inches not compnted, owing to
regulation. The yearly figures represent the natural yield quite closely.
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ST. JOE RIVER AT CALDER, IDAHO.

LocatioN.—In sec. 3, T. 45 N., R.2 E. 'Boise meridian, at ferry 150 feet south-
west of Chicago, Mllwaukee & St. Paul Railway station at Calder, Shoshone
County, 5 miles below Marble Creek, and 11 miles east of St. Joe.

DraINAGE AREA.—1,080 square miles (measured by engineers of Washington
Water Power Co. on map of Spokane River drainage basin compiled from
all sources available).

RECORDS AvAILABLE.—July 13, 1920, to September 30, 1922; April 14, 1911, to
September 30, 1912, at station about 214 miles downstream.

Gage.—Stevens continuous water-stage recorder on right bank at ferry landing
at Calder; installed December 22, 1920; ingpected by C. P. Latham. Gage
at former station April, 1911, to September 30, 1912, was vertical staff on
right bank 214 miles below present site; July 13 to December 21, 1920,
vertical staff gage at practically same site and datum as present gage. Pres-
ent gage datum is about 2,100 feet above sea level.

DisCHARGE MEASUREMENTS.— Made from cable or by wading.

CHANNEL AND cONTROL.—Right bank high; not subject to overflow; left bank
subject to overflow at high stages. Shifting gravel riffle 800 feet below
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
stage recorder, 87.8 feet at 7 a. m. May 18 (discharge, 17,600 second-feet);
minimum stage recorded from recorder, 79.00 feet at 2 a. m. November 20
(discharge, 280 second-feet); discharge may have been lower during winter
when stage-discharge relation was affected by ice.

1911-1912; 1920-1922: Maximum and minimum stages occurred during
climatic year 1922,

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from
discharge measurements, observer’s notes, and weather records.

Diversions.—None.

ReeuraTioNn.—Flash dam at Marble Creek used to store water for flushing
logs down river during low water. Water released at regular intervals
during driving season. Operation of dam causes diurnal fluctuation at gage
of about 1 foot. Duration of effect about 4 hours.

Accuracy.—Stage-discharge relation changed May 18; affected by ice December
21-25 and January 5 to March 20 and by logs August 11 to September 30.
Rating curves fairly well defined below 800 second-feet; well defined above.
Operation of water-stage recorder fairly satisfactory. Daily discharge ascer-
tained by applying to rating table mean daily gage height obtained by in-
spection from gage-height graph corrected to agree with staff-gage readings.
Records good above 800 second-feet; otherwise fair except for periods of
ice and log effect.

CoorERATION.—Gage-height record and some discharge measurements fur-
nished by Washington Water Power Co.

Discharge measurements of St. Joe River at Calder, Idaho, during the year ending
Sept. 30, 1922.

. ‘ Gage | Dis- - Gage | Dis-
Date. Made by: height. | charge. || Date- Made by height. | charge.

Feet. | Sec.-ft. Feet, | Sec.-ft.

Dec. 2| E.H.Collins_._.____._ 81.78 2,500 || May 19 | McCombs and Ford...| 86.98 | 14,900
Jan. 11 |_.__. Ao @ 80,02 663 || June 9 | John McCombs.__.__.. 84.62 7, 660
Feb. 8| John McCombs.._._... < 80. 00 543 27 | McCombs and Collins.| 81.81 2,260
ﬁ{pr. 25 Colllns and Godfrey....| 83.13 4,730 || Aug. 2| J.L.Ford _.co..oo__._. 80. 04 724
ay 5| E.H. Collins. __.._____ 85.39 | 10,400 || Sept. 20 | Parker and Collins.__.. 570,44 352
18 | M¢Combs and Ford...| 87.42 16, 400 26 | Ford and Fisken..._... 579,43 351

. s Btage-discharge relation affected by ice. ¥ Stage-discharge relation affected by logs.
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Daily discharge, in second-feet, of St. Joe River at Calder, Idaho, for the year ending
Sept. 30, 1922.

Day. Oct. | Nov. [ Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,900 | 900 1,360 | 6,220 | 9,900 | 1,940 780 430
2,840 760 1,690 | 7,720 | 10,800 | 1,840 750 450
1,580 | 670 2,560 | 6,940 | 11,100 | 1,740 720 390
1,020 615 3,620 | 8,260 | 11,400 | 1,740 720

865 2,560 | 10,500 | 11,700 | 1,640 750 410
430 || gop
830 2,660 | 8,820 | 11,100 | 1,640 690 450
795 3,300 | 8,820 9,600 | 1,440 665 540
670 4,500 | 7,980 1,350 640 640
615 580 3,460 | 6,460 | 7,840 | 1,350 490
796 2,560 | 5,980 | 7, 1,440 | 615 410
1, 580 2,170 | 5,080 | 6,540 | 1,440 | 640 430
8,260 1,810 | 6,460 | 6,300 | 1,270 7201 430
9, 380 1,680 | 7,200 | 6,060 | 1,270 750
5,100 520 1,580 | 8,540 | 5620 (1,270 | 665 356
3,460 650 1,360 | 10, 500 200 | 1,190 615 390
2, 560 1,260 | 12,600 | 5000 | 1,110 | 590
2,170 1,360 | 15,900 | 4,600 | 1,110 565 370
1,930 350 1,360 | 16,600 | 4,220 | 1,080 | 565 340
1, 360 1,360 | 14,900 | 3,860 | 990 | 590 340
1,120 2,050 | 12,700 | 3,700 | 990 | 565 340
900 | 3,790 | 11,400 | 3,380 | 950 515 356
1,860 | 5,760 | 10,200 [ 3,220 | 915, 515 355
1, 020 1,260 | 4,900 | 9,600 | 2,900 | 880, 565 370
410 { 1,020 | 4,700 | 10,200 | 2,760 | 845 470 355
830 | 4,900 | 11,700 | 2,500 880 450 370
940 L 00 700 | 5,320 | 10,800 | 2,380 | 015 | 430 355
1,020 670 | 6,220 | 8,700 | 2,260 | 845 | 430 300
865 640 | 5320 | 7,560 | 2,150 | 845 | 430 370
760 640 | 4,700 | 7,040 | 2,040 | 845 370
730 700 | 5,820 | 7,840 | 2,040 780 | 470 340
730 940 | ... 8,700 |ocooooon 750 | 490 [.._._..

NoTE.—Braced figures show mean discharge estimated for periods when stage-discharge relation was

affected by ice.

Monihly discharge of St. Joe River at ICalder, Idaho, for the year ending Sept. 30,

[Drainage area, 1,080 square miles.]

.

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum ;| Mean. sqlﬁare Inches. Acre-feet.
mile.
October. ... 730 430 479 0.444 0.51 28, 500
: 559 . 518 .58 33, 300
2,000 1.85 2.13 128, 000
481 . 445 . 51 29, 600
456 . 422 .44 25, 300
689 . 638 .74 42, 400
3,170 2.94 3.28 189, 600
9,450 8.75 10. 09 581, 000
5,850 5. 42 6. 05 348, 000
1,200 1.11 1.28 78, 800
596 . 562 .64 36, 600
401 371 .41 23, 900
2,120 1.96 26. 66 1, 549, 600
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ST. MARIES RIVER AT LOTUS, IDAHO

LocaTtion.—In sec. 20, T. 45 N., R. 2 W. Boise meridian, 1,600 feet below Lotus
Station on Elk River branch of Chieago, Milwaukee & St. Paul Railway
and 9 miles above St. Maries and mouth of river, Benewah County.

DraiNAGE aREA.—420 square miles (measured by engineers Washington Water
Power Co. on map of Spokane River drainage basin compiled from all
available sources).

REcorps avarLapLe.—July 9, 1911, to October 31, 1912, and July 15, 1920, to
September 30, 1922.

Gaee.—Vertical and inclined staffs installed July 15, 1920, on left bank, read by
Mrs. G. W. Jarmin. July 9, 1911, to October 31, 1912; vertical staff on
right bank about half a mile downstream.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge
at railway station.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders. Chan-
nel straight for 500 feet below gage. Left bank high; not subject to over-
flow at gage. Right bank subject to overflow at high stages. Riffle control

" 300 feet below gage; shifting at high stages. Stage of zero flow according to
measurements made August 6 and September 22, 1920, gage height 58.1 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 62.6 feet
on April 22 and May 5 (discharge, 2,780 second-feet); minimum discharge
occurred during winter when stage-discharge relation was affected by ice and
logs; certainly less than 40 second-feet.

1911-1912; 1920-1922: Maximum stage recorded, 66.5 feet at 6 a. m.
March 18, 1921 (discharge, 8,660 second-feet); minimum discharge probably
occurred during winter 1921-22. '

Ice.—Stage-discharge relation seriously affected by ice.

Accuracy.—Stage-discharge relation changed December 1; affected by ice and
logs November 18, 19, 21-24, 26, 27, December 18 to Aptil 2; affected by.
logs on control June 15 to September 30. Rating eurve used prior to
December 1, poorly defined; that used after December 1 fairly well defined.
Gage read to hundredths once daily. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records fair October and November;
good April to June; otherwise poor.

CoorerATION.—Gage-height record and some discharge measurements furnished
by Washington Water Power Co.

Discharge measurements of St. Maries River at Lotus, Idaho, during the year ending

Sept. 30, 1922,

Gage Dis- QGage | Dis-
Date. Made by— heig%t. charge. || Date Made by— height. | charge.

Feet. | Sec.-ft.

Dec. 3 May 20 | McCombs and Ford.._| 61.87 | 1,990

13 June 26 | M¢Combs and Collins.| 60, 20 175
Jan. 13 Aug. 1] Collins and Ford....... %60, 07 65.3
Feb. 11 3 1 {.Ford and Collins_..____ 5 60. 07 70.5
Apr. 24 62.20 1 2, Sept. 19 | Collins and Parker-.__. %59, 95 43.6
May 4 2, 28 | Ford and Fisken....... 560,11 60.1

~do .
17 | McCombs and Ford__.| 62.12 | 2,350

& Stage-discharge relation affected by ice and logs.
® Stage-discharge relation affected by logs.
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Daily discharge, in second-feet, of St. Maries River at Lotus, Idaho, for the year

ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
212 324 | 2,120 1,720 | 2,330 | 1,120
212 301 | 1,420 2,120 | 2,330 | 1,120
208 292 645 2,330 | 2,330 | 1,120
208 292 388 2,440 | 2,660 | 1,020
212 301 265 2,120 | 2,780 | 1,020
150 1 50
212 | 346 | 335 ) 2,120 | 2,550 | 975
208 301 265 50 2,120 | 2,330
205 301 152 2,660 | 2,120 840 110 95 70
205 | 288 | 145] . 2,120 | 1,920 | 840
212 275 202 1,520 | 1,720 800
212 266 274 1,420 | 1,520 680
212 266 840 1,220 | 1,420 610
220 279 | 1,170 1,070 | 1,420 575
224 301 840 975 | 1,520 540
241 324 610 800 | 1,720
60 55
283 346 415 760 | 1,920
275 346 310 760 | 2,220
283 290 840 | 2,330 N
346 260 975 | 2,330
324 266 1,520 | 2,020
346 2,330 | 1,720
369 4920 2,780 | 1,520 275
324 %0 2,550 | 1,520 85 85 45
292 170 2,330 | 1,420
275 590 56 2,120 | 1,420
.............. 299 | 680 40 2,330 | 1,320

.| 346 780 2,330 | 1,220

-l 416 490 2,120 | 1,170

- 165 B2 I | R OO 1,920 | 1,120

Jo3e2f e20fl 1 Ll 2,020 | 1,070

.............. 346 |- | 1,070 |oooas eeann

NortE.—Braced figures show mean discharge for periods indicated.

Monthly discharge of St. Maries River at Lotus, Idaho, for the year ending Sept

30, 1922.
[Drainage area, 420 square miles.]
Discharge in second-feet. Run-off.
Month. Por
Maximum. | Minimum.| Mean. | square Inches. | Acre-feet.
0. 660 0.76 17,000
. 886 .99 22,100
. 981 1.13 25, 300
. 195 .22 5, 040
127 .13 2, 950
.168 .19 4,340
4.31 4.81 108, 000
4,31 4,97 111, 000
1.31 1.46 32, 800
.231 .27 5,970
. 189 .22 4,890
137 .15 3,420
1.13 15.30 343, 001
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HAYDEN LAKE AT HAYDEN LAKE, IDAHO

LocatioNn.—In sec. 18, T. 51 N., R. 3 W. Boise meridian, at Avondale and
- Hayden Lake pumping plants, a quarter of a mile north of Hayden Lake
depot of Spokane & Eastern Railway & Power Co., Kootenai County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 19, 1920, to September 30, 1922.

Gage.—Vertical staff in two sections fastened to rock and to rock-crib founda-
tion of boathouse about 300 feet north of substation of Spokane & Eastern
Railway & Power Co.; also vertical staff in sump of Hayden Lake pumping
plant about 200 feet north of the substation for use during ice season. Gage
read by Sigurd Berven and C. Humphrey.

EXTREMES OF STAGE—Maximum stage recorded during year, 6.75 feet on May
27; minimum stage recorded, 1.32 feet September 30.

1920-1922: Maximum stage recorded, 10.06 feet from April 30 to May 18,
1921; minimum stage recorded, 0.40 foot November 13-15, 1920.

Ice.—No ice during period of record.

DiversioN.—Water pumped from lake for irrigation and domestic purposes.

RecoLaTiON.—None.

Accuracy.—Gage read once daily to hundredths.

Daily gage height, in feet, of Hayden Lake at Hayden Lake, Idaho, for the year
ending Sept. 30, 1922. ’ ’

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
275 248 | 2.78| 2.74| 1.92| 208 525 | 6.60 | 537 | 3.60 2.18
2721 2.50 | 2.78| 2.72| 1.90| 214} 530} 6.57| 534 | 3.56 2.14
2.70| 252 279} 2,60} 190 2.24| 545! 6.53| 530 3.51 2.10
2,68 254 2.79| 2.58| 1.8 | 2.34| 560 | 6.49| 524 | 3.46 2.06
2.66| 2.56 | 2.79 | 2.58| 1.88 | 2.42| 570 | 6.45| 518| 3.40 2.02
2.64| 2.58 | 2.80 | 2.56| 1.8 | 2.58 | 580} 6.43 | 512| 3.35 2.00
2621 260 2.8 | 2.56| 1.8 2.8 | 590 6.41| 505! 3.30 1..96
2601 2,64 280 ) 2.54 | 1.84 ) 3.08) 6.05| 6.39| 500 3.28 1.92
2,58 2.68| 280! 2.52| 184} 3.25| 6.10| 6.37| 4.95| 3.18 188
2.66 | 2.70| 2.80 | 2.52| 1.82| 3.40| 6.20 | 6.35| 4.90| 3.12 1.84
2,64 270 2.80| 250 1.82| 3.55| 6.20 6.33| 4.85| 3.08 1.82
. 2,52 2.70 | 2.80 1.80 | 3.62| 6.20| 6.30| 4.8 | 3.06 1.78
. 2.51| 2.70 | 2.80 1.80 | 3.73] 6.23 ) 6.26 | 4.74| 3.04 1.76
3.08| 2494 272 2.8 | 1.92| 1.78| 38.76| 6.27| 6.20| 4.65| 3.00 L74
3.06| 2.48| 2.72| 28| L92| L78| 3.8 | 6.30| 615 460} 2.96 .72
3.04 | 246 2.72 | 2.80 | 1.92| 176 | 3.82] 6.35| 6.10 | 4.55| 2.92 1.68
3.02| 247 | 273 | 2.80| 1.92| 1.76| 3.84 | 6,40 | 6.06| 4.49| 2.88 1.64
3.00| 246 | 2731 2.80 | 1.92| 1.74| 3.8 | 6.45| 6.00 | 4.44| 2.84 1.62
2.99( 2244 2273 | 280 1.92( 1.74| 3.8 650 595, 439 2.8 1.60
298| 244 274! 2.8 | 1.92| 176! 8.91| 655! 590 433! 2.74 156
2.96| 244 | 274 2.8 | 1.92| 1.78| 3.94{ 6.57| 586 | 427 2.70 1.54
2.95| 244 2.75| 280 | 1.92| 1.82| 410! 6.59| 582 | 420 2.65 1.80
A 243 2.75] 2.80| 1.92| 1.86| 4.25| 6.61 | 578 | 4.14| 2.58 1,48
243} 2.76} 2.80| .92 1.9 | 4.45| 6.63| 575! 402 2.52 1.46
2.43| 276 2.80| 1.92| 1.94| 4.60,| 6.65| 570! 3.96 6 2.46 1.42
2421 2,76 | 2.80| 1.92] 1.96| 475] 6.68| 5.65| 3.91 | 240 1.40
2.421 2,77 2.80| 1.92| 1.98| 48| 670 555 3.86| 2.35 138
2,42 2,771 2.8 | 1.92| 2.00 | 498 | 6.72| 550 3.80| 230 137
2.44 | 2.77| 2.78 |..__... 2.02| 510 6.75] 545| 3.75| 2.26 1.35
2.46| 2.78 | 2.76 2021 520/ 6.70 | 540 3.70! 2.24 1.32
....... 2,781 2,75 |ecueee| 2,04 o} 6.83 |.___...] 3.66| 2.20 |.co--.-
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SPOEKANE VALLEY LAND & WATER CO.’S CANAL AT POST FALLS, IDAHO.

LocatioN.—In NE. 14 sec. 4, T. 50 N., R. 5 W. Boise meridian, on right bank
of Spokane River 1,200 feet below canal head gages and half a mile west of
Post Falls, Kootenai County.

REcorps avaiLABLE.—May 20, 1911, to September 30, 1917; September 6, 1919,
to September 30, 1922.

Gaae.—Vertical staff on left side of flume; read by Emil Johnson. Prior to
April 21, 1915, a vertical staff at end of flume, about 1, 200 feet below present.
gage.

DisCHARGE MEASUREMENTS.—Made from cross ties on top of flume or from
footbridge across flume one-fourth of a mile below gage.

CHANNEL AND CONTROL.—Flume and canal section below gage; shifts continually,
owing to effect of gravel bar at end of flume and plant growth, and pos-
sibly to regulation of head gates of diversion ditches below gage.

EXTREMEsS OF DISCHARGE.—Maximum stage recorded during year, 3.2 feet
July 2-21 (discharge, 157 second-feet); no water in canal December 18
to April 14.

1911-1917 and 1919-1922: Maximum stage recorded, 3.2 feet June 18-22,
1911 (discharge, 170 second-feet); no water in canal during periods in
1911, 1912, 1916, 1917, 1919, 1920, 1921, and 1922.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed during period of no flow and
gradually July 1 to September 23; affected by backwater from aquatic
growth October 1 to December 17, and July 1 to September 30.

Rating curve developed from a series of measurements made during a
two-day period in 1920 and well defined within limits of use; has been used
as standard form of curve for this station and curves parallel to this have
been assumed to result from changes at control indicated by discharge
measurements. Gage read to hundredths once daily, which is considered
adequate for determination of mean daily gage height since two submerged
orifices and wasteway above canal head gate are instrumental in causing
gage height in canal to remain constant, even though the stage of the river
is subject to considerable daily fluctuation. Daily discharge October to
June and September 23-30 ascertained by applying daily gage height,
corrected for backwater, to rating table; shifting-control method used
July 1 to September 22, 1922. Records good.

CooprErATION.—Gage-height record furnished by Spokane Valley Land &
Water Co. and some discharge measurements furnished by Washington
Water Power Co.

Canal diverts water from right bank of Spokane River in SE. 14 sec. 3, T.

50 N.,, R. 5 W. Boise meridian. Water is used for irrigation.

Discharge measurements of Spokane Valley Land & Water Co.’s canal at Post
Falls, Idaho, during the year ending Sept. 30, 1922,

Gage Dis- o Gage | Dis-
Date. Made by— hei?illt. charge. | Déte: Made by height. | charge.
Feet, | Sec-ft. Feet, | Sec.-ft.

Oct. 4...| E. H. Collins........... 1.94 62.8 || June 17 | John McCombs.-...... 3.071 150
May 31.f o O miciameaes 2.82 133 Sept. 23.| Parker and Collins____. 1.74 47.4
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Daily discharge, in second-feet, of Spokane Valley Land & Water Co.’s canal at
Post Falls, Idaho, for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dee. | Apr. | May. | June. | July. | Aug. | Sept.
29 63 136 150 150 122
29 69 136 157 143 122
20 69 136 157 143 122
29 89 136 157 143 122
20 72 136 157 143 115
n 72 136 167 143 115
b14 72 136 157 143 115

75 136 157 143 115
75 136 157 143 108
75 136 157 143 108
75 143 187 143 108
kil 143 157 143 108
81 150 157 143 108
81 150 157 143 69

BRENR

NoTE.—Canal dry Dec. 18 to Apr. 14.

Monthly discharge of Spokane Valley Land & Water Co.’s canal at Post Falls,
Idaho, for the year ending Sept. 30, 1922.

Discharge in second-fest.
Month. Run-off in
" S ‘e acre-feet.’
Maximum. | Minimum.| Mean.
81 10.6 39.3 2, 420
29 19.6 20.2 1,200
29 0 13.2 ‘812
63,1 0 24,4 1,450.
136" 683 - 93:1 5,720
150 136 144 8, 570
157 150 155 9, 530
150 122 140 8, 610
122 44 82.6 4,920
157 [} 59.7 43, 200

NoTtE.—Canal dry Dec. 18 to Apr. 14.
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NESPELEM RIVER BASIN

NESPELEM RIVER AT NESPELEM, WASH.

LocaTioN.—In SE. 14 sec. 24, T. 31 N., R. 30 E., half a mile above Nespelem,
Okanogan County, 5 miles above Little Nespelem River, and 6 miles above
mouth,

DRrAINAGE AREA.—122 square miles (measured on map of Colville Indian Reserva~
tion, edition of 1911).

RECORDS AVAILABLE.—May 1, 1911, to September 30, 1922,

Gaae.—Vertical staff on left bank at gaging bridge; installed October 19, 1916;
read by J. L. Davis. For description of previous gages see Water-Supply
Paper 512.

DiscHARGE MEASUREMENTS.—Made from gaging bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders. Concrete con-
trol. Moss grows on concrete control during summer. Right bank flat;
subject to overflow at gage height 4.0 feet; left bank high; not subject to
overflow. Stage of zero flow, gage height 0.4 foot.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.55 feet May
4 (discharge, 189 second-feet); minimum stage recorded, 0.75 foot Sep-
tember 25 and 26 (discharge, 3.7 second-feet).

1911-1922: Maximum stage recorded, 4.9 feet April 5, 1919, determined
from leveling to high-water mark (discharge, 483 second-feet); minimum
stage recorded, that of September 25 and 26, 1922.

Ice.—Stage-discharge relation seldom affected by ice.

DiversioN.—Nespelem canal diverts water for irrigation from a point above
gage. See records for Nespelem eanal.

ReguLAaTION.—None.

Accuracy.—Stage-discharge relation permanent; affected by aquatic growth
October 1-17 and June to September. Rating curve well defined. Gage
read to hundredths once daily. Daily discharge ascertained by applying
daily gage height to rating table, or by shifting-control method during
periods when stage-discharge relation was affected by aquatic growth.
Records below 10 second-feet good; otherwise excellent. .

Discharge measurements of Nespelem River at Nespelem, Wash., during the year
ending Sept. 30, 1982.

Date. Made by— S | oo
Fet. | Secft.

Oct. 18 | R. B. Kilgore 0.83 9.7
May 13 | John MeCombS. . o on e 2.08 185
L S O 216 M2
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Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the year

ending Sept. 30, 1922.

Aug, | Sept.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June.
9.6 11 12! 11 9.6 10 31 147
9.6 11 13 11 9.6 9.6 31 157 86
9.6 11 12| 11 9.8 9.6 34 178
9.8 11 12| 11 9.6 9.6 40 189 80
9.6 11 12 11 9.6 9.6 43 178 7§
9.6 11 12| 11 9.6 9.6 45 167 75
9.6 11 12y 11 P 9.0 9.6 48 167 75
9.8 11 12 11 9.0 9.8 56 178 70
9.6 11 12 11 10 9.6 60 167 70
9.6 11 12| 11 10 11 64 157, 70
9.6 11 12 1 10 11 70 147 63
9.6 11 13| 11 10 11 70 137 61
9.6 11 151 11 10 11 64 137 56
9.6 12 13| 11 9.6 11 70 137 53
10 12 13| 11 9.6 12 70 147 48
10 12 12 11 9.6 12 64 157 |- 45
1 12 121 10 10 13 64 167 43
10 12 12| 10 10 13 63 178
- 9.6 11 11| 10 10 15 63 178 36
9.6 11 11 9.6/ 10 20 62 178 34
9.6 10 11 9.6 10 17 70 167 32
9.6 10 11 9.6 10 17 80 157 30
0.8 10 11 9.6 10 18 107 147 29
9.6 10 11 9.6 | 10 18 147 137 27
9.6 11 11 9.6 | 10 18 147 127 25
12 11 11 9.6 20 147 122 22
1 11 11 9.6 20 147 117
12 11 11 9.6 20 157 107 21
12 11 11 9.6 21 157 102 20
12 12 11 9.6 23 147 97 20
12 jeoeeeos 11 9.6 b4 J (. 97 |eeemcan

S@HOWe ‘WEELD OO
OWSIN ik b ek i DD O

Lot ol ol b ol ol of of of SN o 6 o0l ol b ol oot PR b b b oI b ol ad
Al N AT OO0 HOODR OO0OPD

oo Tt ity DR PPN TN g R
ROCOOHR R BRARDD WHRWNWND OOV DOOW®W

Nore.—Gage not read Dec. 25. Discharge estimated by interpolation,

Combined monthly discharge of Nespelem River and Nespelem canal at Nespelem,

Wash., for the year ending Sept. 30, 1922.

Discharge in second-feet.
: Combined
Month. Combined. run-off
River | Canal : {acre-foet.)
(mean). | (mean).
Maximum. | Minimum.| Mean.

12 9.6 10.1 621

12 10 1.1 660

15 11 11.8 726
11 9.6 10.4 640
10 9.0 9.8 544
26 9.6 14.3 879
163 31 82,5 4,910
196 104 156 , 590
97 27 58.9 , 500
26 11 17.2 1, 060
11 9.1 10.3 633

10 7.8 8.69 517
196 7.8 33.5 24, 300

Note.~—No flow through canal Oct. 1 to Apr. 18.

NESPELEM CANAL AT NESPELEM, WASH.

LocaTioN.—In sec. 24, T. 31 N., R. 30 E., three-quarters of a mile below canal
intake and three-quarters of a mile northwest of Nespelem post office,

Okanogan County.
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RECORDS AVAILABLE.—April 1, 1921, to September 30, 1922.
Gage.—Vertical staff on right side of canal; read by Claude Marble.
DiscHARGE MEASUREMENTS.—Made by wading near gage.
CHANNEL AND cONTROL.—Canal section. Plant growth during summer usually
affects stage-discharge relation.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.74 feet on
June 1 and 2 (discharge, 11.2 second-feet). No flow through canal October
1 to April 18.
1921-22: Maxzimum stage recorded, that of June 1 and 2, 1922. No
flow through canal during nonirrigating seasons.
Accuracy.—Stage-discharge relation changed June 1. Rating curves fairly well
defined. Gage read to hundredths once daily. Daily discharge ascertained
by:applying daily gage height.to rating table. Records goed.
CooreratioN.—Gage-height record furnished by United States Indian Service.
Canal diverts water from right bank of Nespelem River about on line between
sections 24 and 13, T. 31 N., R. 30 E.
The following discharge measurement was made by John McCombs:
May 14, 1922: Gage height, 1.45 feet; discharge, 6.3 second-feet.

Daily discharge, in second-feet, of Nespelem canal at Nespelem, Wash., for the year
ending Sept. 30, 1922.

Day. Apr.
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NoTE—No water in canal Oct. 1 to Apr. 18,

Monthly discharge of Nespelem canal at Nespelem, Wash., for the year ending
Sept. 30, 1922,

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

. Maximum. | Minimum.{ Mean. .

-
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Nore.—No water in canal Ogt. 1 to Apr. 18,
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OKANOGAN RIVER BASIN.
OKANOGAN RIVER AT OKANOGAN, WASH.

Location.—In sec. 16, T. 33 N., R. 26 E., at Okanogan, Okanogan County, a
quarter of 8 mile above Salmon Creek.

DRAINAGE AREA.—7,740 square miles (measured on topographic maps, and
maps of Okanogan National Forest, Colville Indian Reservation, and
Canadian Railway belt).

REcorps avaivaBre.—May 10, 1911, to September 30, 1922.

GAGE.—~Chain gage on highway bridge; installed June 10, 1920; read by W. A,
Steiner. For description of previous gages see Water-Supply Paper 512.

DiscEARGE MEASUREMENTS.—Made from boat at gage, or highway bridge at
Omak, 4 miles upstream.

CHANNEL AND cONTROL.—Bed composed of boulders and cobblestones; likely to
shift at extremely high water. Banks fairly high. One channel at all
stages. Stage of zero flow estimated on October 4, 1918, at gage height
—2.4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.4 feet
June 7 (discharge, 20,400 second-feet); minmimum stage recorded, 1.7 feet
November 21 and September 23-29 (discharge, 720 second-feet).

1911-1922: Maximum stage recorded, 12.21 feet June 20, 1916 (dis-
charge, 22,200 second-feet); minimum discharge recorded, discharge, 520
second-feet December 28, 1917.

Ice.—Stage-discharge relation affected by ice except during mild winters.

Diversions.—Numerous small ditches divert water for irrigation above station.

ReguLaTioN.—None. '

Accuracy.—Btage-discharge relation changed gradually May 21-31 and June
22-30; not affected by ice. Rating curves fairly well defined. Gage read
once daily to hundredths, except as indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying daily gage height to
rating table. Records good.

CooreErATION.—Gage-height record furnished by United Btates Forest Service.

Discharge measurements of Okanogan River at Okanogan, Wash., during the year
ending Sept. 30, 1922.

[Made by R. B. Kilgore.]

Gage Dis- Gage | Dis-
Date. heiggt. charge. Date. height. | charge.
Feet Sec.-ft. Feet. -
Oct. 15 2.05 916 | June 20_________ . __________.__ 7.16 8,460
17 2. 00 908 V0 20 _.____ ... - 6.99 8, 010
Mar. 28. . 2.47 1,340 |} Sept.30. . o ceeee- 176
JODO 1B e e 9.45 | 13.900
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Dazly discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the year
ending Sept. 30, 1922.

Day. QOct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,880 | 1,430 | 1,800 | 1,140 | 1,140 | 1,430 | 2,240 | 13,500 | 5,430 | 1,230 900
2,360 | 1,330 | 1,730 | 1,230 | 1,140 | 1,380 | 2,360 | 14,600 | 5,090 | 1,140 840
2,240 11,230 | 1,650 | 1,330 | 1,190 | 1, 3,020 | 15,800 | 4,750 | 1,140 860
2,000 | 1,180 | 1,650 | 1,330 | 1, 1,430 | 3,160 | 16,400 | 4,500 | 1,050 880
1,880 | 1,140 | 1,650 | 1,380 | 1, 1,430 | 3,310 | 18,500 | 4,250 | 1,050 900
1,820 | 1,140 | 1,650 | 1,430 | 1,330 | 1,430 | 3,610 | 20,100 | 4,090 | 1,010 840
1,760 | 1,140 | 1,650 | 1,540 | 1,230 | 1,430 | 3,690 | 20,400 | 3,770 840
1,760 | 1,140 | 1,650 | 1,540 | 1,330 | 1,430 | 3,770 | 19,000 | 3,460 970 840
2,000 | 1,140 | 1,650 | 1,650 | 1,330 | 1,480 | 3,930 | 17,000 | 3,310 | 900 840
2,120 | 1,140 | 1,760 | 1,540 | 1, 1,540 | 3,770 | 15,100 | 3,160 900 870
2,000 | 1,140 | 1,760 | 1,430 | 1,430 | 1,540 | 3,610 | 14,200 | 3,020 840 900
1,880 | 1,140 | 1,760 | 1,330 | 1,430 | 1,540 | 3,610 | 13,700 | 2,7 900 900
1,880 | 1,230 | 1,700 | 1,230 | 1,430 | 1,430 | 3,460 | 13, 2,610 | 900 900
1,880 | 4,750 | 1,650 | 1,230 { 1,430 | 1, 3,700 | 13,000 | 2, 900 900
1,760 | 4,250 | 1,600 | 1,230 | 1,430 | 1,430 | 3,9: 12,500 | 2,360 | 900 840
1,650 | 3,560 | 1,540 { 1,230 | 1,540 | 1,380 | 5,260 | 12,100 | 2, 240 935 840
1,650 | 2,880 | 1, 1,230 { 2,000 | 1,330 | 7,710 | 11,200 | 2,120 970 840
1,540 | 2,160 | 1,430 | 1, 1,330 | 1,330 | 11,410 | 10, 2, 000 970 840
1,430 | 1,430 | 1,430 | 1,230 | 1, 1,330 | 13, 9,210 | 1,880 970 780
1,080 | 1,760 | 1,430 | 1,230 | 1,540 | 1, 13,900 | 8, 1,760 970 780

720 13,310 | 1,430 | 1,230 | 1,430 ! 1,330 | 12,800 | 8,130 | 1,650 970 780
900 | 3,310 | 1,430 | 1, 1,430 | 1,430 | 11,800 | 8,340 | 1,650 | 970 750
1,050 | 3,020 | 1,430 | 1,230 | 1,430 | 1, 10,500 | 7,920 { 1,600 | 1,230 720
1,110 | 2,680 | 1,540 | 1,230 { 1,330 | 1,760 | 9,650 | 7,300 | 1,540 | 1,140 720
1,170 | 2,340 | 1,760 | 1,140 | 1,330 | 1, 9,650 | 6,900 | 1,430 | 1,050 720
1,230 | 1,990 | 1,650 | 1,140 | 1,330 | 1,880 | 9,650 | 6,500 | 1,430 970 720
1,330 | 1,650 | 1,650 | 1,140 } 1,330 | 1,830 | 8,990 ; 6,310} 1,330 935 720

1,430 | 1,540 | 1, 1,140 { 1,330 | 2,000 | 9,100 | 6,130 | 1,330 | 900

1,330 | 1,760 | 1,600 1,330 | 2,120 | 9,210 | 5,950 | 1,330 | - 900
1,430 {1,880 | 1,540 |....... 1,330 | 2,180 , 5,600 %, 330 | ' 840 780
1,880 | 1,430 1,430 12,100 ,330 | 900 [-eee-..

NorrE.—Gage not read Oct. 2, 9, 23, 30, Nov. 6, 11, 13, 20, 24, 25, 27, Dec. 2, 4, 9, 11, 16, 18, 24, 25,286, Jan. 1,
2, 8, 13, 14, 15, 22, 29, Feb. 5, 12, 16-19, 22, 26, Mar, 3-5, 12, 19, 26, Apr. 2, 9, 18, 23,30, May 7, 14,21, 28,
Ju{n; 9c_,l 18, 25, July 2, 4, 9, 16, 18, 23, 30, Aug. 6, 13, 16, 20, 27, Sept. 3, 4, 10, 17, and 24; dischargeinter-
polated. . )

Monthly discharge of Okanogan River at Okanogan, Wash., for the year ending
Sept. 30, 1922,

Discharge in second-feet.
Month. . mggetm
Maximum. | Minimum.| Mean.
3,460 780 1,230 75, 600
2,880 1, 97, 600
4,750 1,140 1,990 122,000
1,800 1,430 1,610 99,000
1,650 1,140 1,290 71,600
2,000 1,140 1,380 84, 800
2,180 1,330 1,560 | 92,
13, 900 2, 7,000 430, 000
20, 400 5, 600 11,900 708,000
5,430 1,330 2,610 160, 000
1,230 981 60,
900 720 816 48, 600
20, 400 720 2,830 2, 050, 000
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SIMILKAMEEN RIVER NEAR OROVILLE, WASH.

Locarion.—In SE. 14 sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power
Co.’s,plant, 4 miles above Oroville, Okanogan County, and 5 miles above
mouth; below all tributaries.

DRrAINAGE AREA.—3,450 square miles (measured on topographic and Canadian
railway-belt maps).

RECORDS AvaILABLE.—May 14, 1911, to September 30, 1922.

Gage.—Vertical staff on concrete foundation wall of power house on right bank;
installed January 31, 1921; read by employees of Okanogan Valley Power
Co. Prior to January 31, 1921, gage was a vertical staff in seven sections
on left bank just above present site and at different datum.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge at Oro-
ville, 4 miles below gage. :

CHANNEL AND CONTROL.—Narrow canyon at gage and control; fairly permanent.
Banks high, not subject to overflow. Control for low and medium stage is
riffle formed by bedrock and boulders; high-water control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.5 feet
on June 5 (discharge, 21,400 second-feet); minimum stage recorded, 3.2
feet on September 21-24, and 26 (discharge, 405 second-feet).

1911-1922: Maximum stage recorded, that of June 5, 1922; river dry at
4 p. m. December 5, 1920, while filling pond behind dam.

Ice.—Stage-discharge relation seriously affected by ice at times. .

Diversions.—Some water is diverted for irrigation from tributaries above sta.
tion. Principal diversion made from river above gage by West Okanogan
Irrigation district? and has increased from about 75 second-feet to about'
140 second-feet since irrigation season of 1916.

ReguLaTioN.—None.

Accuracy.—Stage-discharge relation permanent; not aﬂ’ected by ice. Rating
curve well defined. Gage read to tenths twice daily. Daily discharge as-
certained by applying mean daily gage height to rating table. Records
excellent.

CooreraTioN.—Gage-height record furnished by the Okanogan Valley Power Co.

Discharge measuremenis of Stmilkameen River near Oroville, Wash., during the
year ending Sept. 30, 1922.

[Made by R. B. Kilgore.}

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. | Secft. Feet. | Sec.ft.
Oct. 21 s 4.30 950 {| Apr. 5 3.57 553
L 4.68| 1,180 || June 7_. 16.8 | 18,600
Jan. 21 . ... 3.60 607 19 10.35 7,300
Mar. 29 s 3.40 477

7 The discharge of the West Okanogan Irrigation District canal at point where road to power house .
passes under flume near Oroville, was 138 second feet on June 8, 1922, and the same amount on June 18,
1922, measured by current meter.
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Daily discharge, in second-feet, of Similkameen River at Oroville, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,950 940 940 575 485 530 | 1,520 | 14,700 | 3,640 720 508
1,860 940 940 575 485 530 | 2,130 | 16,400 | 3,340 670 598
1, 600 880 940 575 485 552 | 2,310 | 18,300 } 3,240 645 575
1, 600 820 880 575 530- 530 | 2,310 ), 200 | 3,040 620 575
1, 440 820 880 575 485 575 580 | 21,400 | 2,850 575 552
1,440 820 880 645 508 5756 | 2,760 | 20,600 | 2,670 576 508
1,440 770 b 940 770 530 575 | 2,760 | 18,100 | 2,490 575 530
1,680 770 880 70 530 620 | 2,760 | 15,500 | 2,310 530 530
1, 600 770 880 770 530 720 | 2,670 | 13,600 | 2, 130 530 530
1, 600 770 820 770 575 720 | 2,580 | 12,200 | 2,130 508 575
1,440 770 820 720 575 670 | 2,400 | 11,900 | 1,950 485 576
1,440 | 1,010 770 598 575 620 | 2,400 | 11,900 | 1,770 485 575
1,440 340 770 575 530 598 | 2,310 | 11,500 | 1,680 530 5562
1,440 | 4,140 770 575 485 5751 2,760 1 11,200 | 1, 520 530 530
1,280 | 2,670 720 575 530 575 | 3,740 { 11,200 | 1,440 552 485
1,220 | 2,130 720 670 575 576 5,580 9,850 | 1,360 530 485
1,150 { 1,950 576 720 530 575 9,370 ( 8,900 | 1,290 670 485
1,150 | 1,600 575 720 530 552 | 12,700 | 8,000 | 1,220 645 485
880 } 1,010 720 720 552 552 | 14,000 | 7,020 | 1,150 620 445
720 Ki(] 620 720 575 552 | 12,200 | 6,470 | 1,080 575 445
720 620 530 575 | 10,900 | 6,880 | 1,010 770 405
670 575 530 670 | 9,210 | 6,340 940 820 405
1, 010~ 670 598 508 880 | 8,150 | 5,820 880 720 405
880 770 620 485 | 1,010 1 8,900 | 5,220 880 620 405
880 720 485 | 1,010 | 8,000 | 5,110 820 598 445
940 770 485 | 1,010 | 7,720 | 4,890 820 575 405
820 | 1,010 70 485 | 1,160 | 6,880 | 4,780 820 576 445
770 | 1,010 880 485 [ 1,290 | 7,160 | 4,560 880 530 445
880 940 940 485 | 1,200 | 8,900 | 4,240 820 485 508
3,240 940 485 | 1,200 | 10,900 | 3,840 770 465 575
2,490 |..ooo-n 940 B52 | ... 12,900 ... 770 530 |o.....-

Monthly discharge of Similkameen River and West Okanogan Irrigation District
canal near Oroville, Wash., for the year ending Sept. 30, 1922.

[Drainage area, 3,450 square miles.}

Discharge in second-feet. Run-off (combined).

Month. Combined.

River | Ganal - Acre-
(mean). | (mesn). | prov | pging M Per Inches. | ‘foop.
ean. | square
) mum. mum. ‘mile.

October...._..._._. 911 0 3, 240 575 911 0. 264 0.30 56, 000
November....._... 1,230 0 1, 950 670 1,230 . 357 .40 73, 200
mber.......... 1,160 0 4, 140 b75 1, 160 . 336 .39 71, 300
January - ecceceeno o 752 0 0 575 752 .218 .25 46, 200
February. .. .._.._. 663 0 770 575 663 192 .20 36, 800
arch___........__ 520 0 5756 4856 520 .181 A7 32, 000
732 5 1,320 530 737 .214 A 43, 900
6, 180 M 14,100 1, 560 6, 270 1.82 2.10 386, 000
10, 700 143 21, 500 4,010 10, 800 3.13 3.49 643, 000
1,670 162 3,810 9 1,830 . 530 .61 113, 000
August...._._..._. 589 137 956 601 726 .210 .4 44, 600
September. .. _. 500 40 706 4056 540 . 157 .18 32,100
Theyear_.... 2,130 49 21, 500 405 2,180 . 632 8. 57 [ 1, 580, 000
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SINLAHEKIN CREEE AT TWIN BRIDGES, NEAR LOOMIS, WASH.

Locarton.—In NE. ¥ sec. 3, T. 37 N., R. 25 E., 100 feet above lower bridge,
half a mile below Sarsapkin Creek, 6 miles southwest of Loomis, in Okanogan
County, and 314 miles below former gaging station at Blue Lake.

DRAINAGE AREA.—75.5 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 1, 1921, to September 30, 1922, at site below Sar-
sapkin Creek; June 1 to October 31, 1920, at Blue Lake; and June 13, 1903,
to March 30, 1905, at site 3 miles above Loomis.

Gace.—Staff gage on right bank; read by N. R. Judson. June 1 to October 31,
1920, vertical staff on left bank 3%4 miles upstream.

Di1scHARGE MEASUREMENTs.—Made from highway bridge or by wading.

CHANNEL AND coNTRoL.—Left bank high; right bank low but not subject to
overflow. One channel at all stages. Control is well-defined riffle of small
boulders and gravel a few feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.6 feet on
May 18 (discharge, 363 second-feet); minimum stage recorded, 0.24 foot
on August 7 and 8 (discharge, 1.6 second-feet); may have been lower during
winter, during period gage was not read.

1921-1922: Maximum and minimum discharge same as given above.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

REGULATION.—None.

Diversions.—Water diverted above gage for irrigation of few acres.

Accuracy.—Stage-discharge relation changed gradually October 1-21 and
during winter. Rating curves fairly well defined. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table; shifting-control method used October 1-21. Except for
extremely low water, records good.

CoopreERATION.—Station maintained in cooperation with Whitestone Irrigation
District.

Discharge measurements of Sinlahekin Creek at Twin Bridges, near Loomis, Wash.,
during the year ending Sept. 30, 1922,

[Made by R. B. Kilgore.]

Gage Dis- Gage Dis-
'Date. height. | charge. Date. heiglt. charge.
Sec.-ft. Feet. Secft.
4.5 z 1.47 160
4.7 1,12 101

.90 51
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Daily discharge, in second-feet, of Sinlahekin Creek at Twin Bridges, near Loomis,
Wash., for the year ending Sept. 30, 1922.

Day. Qct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug Sept
4.0 A5 [eaeeaa 8.5 M 255 16 4.2 11
4.0 4.2 7.0 49 255 15 2.1 7.0
4.6 4.0 foeee o 12 49 273 14 1.8 7.0
3.8 4.0 [cacaans 13 46 210 13 2.0 6.6
3.8 3.8 |ommees 8.5 46 174 12 2.1 6.2
3.3 4.2 | ... 7.0 46 165 12 2.1 6.2
4.2 3.8 |eamaes 7.0 49 138 1 1.6 6.2
4.2 3.8 4.7 8.1 47 122 11 1.6 6.6
4.1 3.6 9.6 12 49 104 9.6 2.0 6.6
4.0 3.6 7.7 8.1 39 97 9.0 3.8 6.2
3.9 3.6 6.2 6.6 36 93 9.0 2.4 6.2
4.4 3.6 6.2 6.2 34 85 8.1 3.3 5.8
4.3 3.6 13 6.2 46 80 8.1 7.0 5.5
4.2 4.7 14 6.2 68 72 6.2 5.5 3.8
4.1 4.0 14 5.5 100 64 6.2 6.2 3.8
5.0 4.0 11 5.5 219 56 5.8 7.0 3.8
4.9 3.8 9.6 5.5 345 52 5.8 5.5 3.3
4.8 3.6 13 5.8 363 49 5.1 5.5 3.3
4.7 2.7 20 6.2 273 46 4.7 6.2 2.4
4.6 2.4 13 7.4 237 42 4.7 11 2.4
4.5 2.4 12 9.6 201 39 4.5 8.5 2.4
4.5 2.7 14 14 165 36 3.8 7.7 1.8
4.5 - 7.7 18 147 34 3.1 7.0 1.8
4.7 5.5 20 156 29 3.1 7.0 1.8
5.2 5.6 165 29 3.1 5.5 1.8
785 |aceos 6.2 20 156 31 3.1 4.2 2.1
5.5 |- 7.0 26 138 24 4.5 4.2 9.6
6.5 | 11 26 147 22 4.0 4.2 7.4
4.9 {. 12 31 156 21 3.8 3.3 6.2
4.9 | 11 26 174 20 3.6 2.1 6.2
4.5 |ooa ] 14 ... 210 |oaooo o 2.4 ) 1 S

Note.—No record Nov. 23 to Mar. 7.

Monthly discharge of Sinlahekin Creek at Twin Bridges, near Loomis, Wash., for
" the year ending Sept. 30, 1922.

Discharge in second-feet.
Month. Run-off in
Maximum.| Minimum, | Mean. | 2cre-feet.
OCtODT oo . . 7.5 3.3 458 282
November 1-22 4.7 2.4 3.66 160
March 8-31. . oeaoeaeenns 20 4.7 10.3 490
31 5.5 12.1 720
363 34 129 7,930
273 20 90.6 5,390
16 2.4 7.27 447
11 1.6 4.76 293
11 1.8 5.03 209

NoTE.—No record Nov. 23 to Mar. 7.

TOATS COULEE CREEK NEAR LOOMIS, WASH.

Location.—In SE. ¥4 sec. 33, T. 39 N., R. 25 E., just below Deer Creek, 1,200
feet above intake of Whitestone Irrigation District flume, and 3 miles north-
west of Loomis, Okanogan County.

DRAINAGE AREA.—132 square miles (measured on topographic maps).

RECORDS AvAILABLE.—May 1, 1920, to September 30, 1922.



OKANOGAN RIVER BASIN. 158

Gage.—Stevens continuous water-stage recorder on left bank at head of falls,
installed June 3, 1920; inspected by C. L. Jones. May 11 to June 2, 1920,
temporary staff gage at same site but at different datum. All readings prior
to installation of water-stage recorder reduced to datum of present gage.
Discharge measurements have also been referred to a vertical staff gage
near right bank at high water measuring section, a few feet above weir and
intake of Whitestone Irrigation District flume. This gage was used by
the irrigation district in obtaining records prior to the establishment of
present station.

DiscHARGE MEASUREMENTsS.—Made from footbridge just above irrigation flume
intake or by wading.

CHANNEL AND coNTROL.—Bed composed of large boulders and gravel. One
channel at all stages. Banks high and wooded. Control at head of 20-foot
falls several feet below gage.

ExTREMES oF piscHARGE.—Maximum stage recorded during year, from water-
stage recorder, 4.8 feet at 8 p. m. June 3 (discharge, 925 second-feet) ;.gnini-
mum stage, from recorder, 0.84 foot at noon']November 17 (discharge, 2.6
second-feet); stage may have been lower during winter when recorder was
not operating. .

1920-1922: Maximum stage recorded, that of June 3, 1922; minimum
stage recorded that of November 17, 1921.
Ice.—Stage-discharge relation seriously affectedibyijice; record discontinued during

winter.
DiveErsioN.—None.
ReGULATION.—None.

Accuracy.—Stage-discharge relation changed during winter while recorder was
not in operation and gradually May 16 to June 17. Not affected by ice
while recorder was operating. Rating curves fairly well defined. .Opera-
tion of water-stage recorder fairly satisfactory, except as noted in footnote
to table of daily discharge. Daily discharge ascertained by applying to
rating table mean daily gage height determined graphically from recorder
graph. Records fair.

CoorerATION.—Station maintained in cooperation with the Whitestone Irriga-
tion District.

Discharge measurements of Toats Coulee Creek neariLoomis, Wash., during the year
ending Sept. 30, 1922.

[Made by R. B. Kilgore.)

[¢;

Date. heig

¢ | Discharge. Date. poaige  |Discharges

Feet. Sec.-ft. Feet, Sec.-ft.
0.96 3.2 3.01 434
1.32 8.3 3.15 273
1,18 7.4 2.89 161
115 6.6 2.85 150
3.26 478
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Daily discharge, in second-feet, of Toats Coulee Creek near Loomis, Wash., for the
year ending Sept. 30, 1922.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. ! July. | Aug Sept.
6.8 7.0 33 580 51 9.5 22
6.8 7.0 38 537 48 8.6 16
6.8 7.8 38 505 46 7.8 13
6.8 7.5 38 494 44 7.4 11
6.8 8.3 39 450 38 7.1 97
6.6 8.6 39 379 37 7.1 9.5
6.6 11 837 36 6.9 9.5
6.6 11 36 306 33 6.2 9.5
6.6 9.8 33 271 31 5.1 10
6.6 9.1 30 271 30 5.8 9.5
6.4 8.3 23 268 30 8.0 8.2
6.4 7.9 29 248 27 11 7.8
6.6 7.3 41 240 18 6.9
7.4 7.6 61 227 22 14 6.3
8.6 7.6 142 207 20 18 5.8

12 7.6 276 172 18 20 5.8

12 7.6 351 149 16 14 5.4

7.8 365 126 15 11 5.0

8.8 337 117 14 13 4.8

8 12 321 113 18 20 4.6

18 297 111 12 18 4.4

22 268 105 12 16 4.3

4.8 24 261 96 12 13 4,6

9.6 23 307 84 12 1 48

11 22 326 75 11 9.7 4.4

12 |oaio e o 23 204 70 12 8.6 4.2

10 |- 6.5 28 305 66 19 7.4 9.0
10 |ooao-- 6.3 23 379 62 15 7.1 15
12 . 6.1 21 421 59 14 6.3 12
18 ja_.-- 6.5 24 479 57 11 6.0 1

17 [ S 522 |-l 11 ) 1 T RO

Nore.—Water-stage recorder not operating Oct. 1, 2, 18-22, and Oct. 31 to Noy. 1; discharge determined
from general information, recorded range of stage, and comparison with records of Sinlahekin Creek at
Twin Bridges. Braced figures show mean discharge for period indicated. No record Nov. 20 to Mar. 26

Monthly discharge of Toats Coulee Creek near Loomis, Wash., for the year ending
Sept. 30, 1922. .

Discharge in second-feet.
Month. Py
Maximum. | Minimum.| Mean.

18 4.8 8.7 5356

16 3.4 10.2 334

7.8 6.1 6.6 65

28 7.0 13.3 791

522 23 198 12, 200

595 57 229 13, 600

51 11 2.7 1,460

20 5.1 10.9 870

22 4.2 8.47 504

NorE.—No record Nov. 29 to Mar. 26.
SALMON CREEK NEAR CONCONULLY, WASH.

LocartioN.—In sec. 18, T. 35 N., R. 25 E., half a mile below Conconully reser-
voir, Okanogan project of United States Bureau of Reclamation, 2 miles
south of Conconully, and about 14 miles above Okanogan, Okanogan
County.

DRrAINAGE AREA.—121 square miles; 164 square miles at former location at
Jones’s ranch (revised results measured on topographic maps).
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REcORDS avamABLE.—July 6, 1910, to September 30, 1922, when: station was
discontinued. From April 12, 1903, to March 31, 1912, records were
obtained at Jones’s ranch in sec. 31, T. 34 N., R. 26 E., about 3 miles above
Okanogan:

Gage.—Vertical staff half a mile below reservoir indicates head on weir; read
by C. M. Conger. .

DiscHARGE MEASUREMENTS.— Made from footbridge near gage or by wading.

CHANNEL AND cONTROL.—20-foot reetangular sharp-crested weir with two end

. contractions; prior to-Oc¢tober 1,:1912, a 20-foot Cippoletti weir.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.26 feet on:
May 20 and 21 (diseharge, 100 second-feet); minimum stage recorded, 0.05
foot November 6-26 and December 19-22 (discharge, 1.2 seeond-feet).

1903-1922: Maximum stage recorded, 3.63 feet April 29, 1904 (discharge,.
577 second-feet). No flow 4 p. m October 3 to 6 p. m. October 11, 1910,
and November 20-21, 1919, when water was being stored in Salmon Lake
and Conconully reservoirs.

Icr.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReeuraTioNn.—Flow controlled by atorage in Salmon Lake reservoir (capacity;:
2,600 acre-feet) and Conconully reservoir (capacity, 13,000 acre-feet)..
Monthly summaries of flow for 1912-1918 have been corrected for storage::
Correction not. made to 1919-1922 monthly summaries.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once daily; oftener when head was changed..
Daily discharge ascertained by applying daily gage height to rating table or
for days when head was changed, by taking weighted mean of results ob-
tained by applying to rating table the gage heights for the various periods
of constant head. Records excellent.

CoorerAaTION.—QGage-height recard furnished by United States Bureau of
Reclamation.

Discharge measurements of Sadmaen Creek near Conconully, Wash., during the year
ending Sept. 30, 1922. *

[Madeby R. B. Kilgore.]

Gage Digs

Date. height. |, chazges.
Feet. |. Sev-ft:
Oct.24..__. b mameammm e am—— 0,14 3.6

June 10 -95 65k

31986—261—vrsp 55211
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Daily discharge, in second-feet, of Salmon Creek near Conconully, Wash., for the
Coaon year ending Sept. 30, 1922,

Day. Oct. | Nov. | Dec, | Jan. | Feb, | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
L5 8.5 L5 L5 L5 L5 L9 L9 79 78 2.2
L5 8.5 L5 1.5 L5] "Lb L9 1.9 85 82 73 L9
L5 4.0 L$ L5 L5 1.5 6.5 19 86 76 66 L7
L5 1.5 L5 1.5 L5 1.5 11.9 1.9 83 72 63 L7
LS 1.5 L5 1.5 L5 L5 152 2.2 77 69 61 LT
1.5 L2 L5 LS L5 L5 152 .2.2 61 69 60 L7
L5 1.2 L5 L5 L5 L5( 13.5 6.6 71 62 L7
L5 L2 L5 L5 L5 L5| 12.8] 10 66 70 79 L7
LS 1.2 L5 1.5 1.5 17| 12.8] 17.8 66 68 82 L7
LS 12 1.5 L5 L5 L7| 128 28 68 80 1.7
1.5 L2 1.5 LS 1.5 L7] 12.8| 34 61 80 78 8.7
L& L2 17 L5 LS L7 12. 34 61 86 76 |- 29
L7 1.2 L7 1.5 L5 L7 11 34 74 80 76 48
L7 1.2 Lb L5 L5 L7 11 36 4 78 72 64
L7 L2 1.5 L5 LS 1.7] 10.5] 41 34 78 64 63
1.7 1.2 L5 L5 1.6 1.7 9 58 38 66 58 62
L7 L2 L5 L5 L5 L7 9 72 48 86 56 61
1.7 1.2 L5 15 1.5 L7 6.6 | 88 92 88 56 59>
1.7 L2 L2 L6 L5 L7 1.9| 98 94 86 48 58
L7 L2 1.2 L5 1.5 L7 1.9 99 88 83 48 46
5 L2 L2 1.5 L5 L7 1.9 | 100 86 79 51 37

10 L2 L2 L5 L5 L7 L9 97 86 76 71

6.4 1.2 LS L.5]|. L5 17 1.9 84 86 73 79 19, 1t
3.8 L2 L5 L5 1.5 17 L9 74 88 73 79 11.6:
3.8 L2 1.5 L5 15 1.7 1.9 79 79 81 81 10.5,
3.8 1.2 1.5 15 L5 L7 1.9} 81 79 85 80 10.5
3.8 L5 1.5 L5 15 L7 22| 718 89 87 80 9.5
3.8 1.5 L5 L5 L5 L7 2.2 72 91 87 77 8.5
3.8 L5 L5 1.5 L7 L9} 71 88 85 74 7
3.8 L5 L5 15 1.7 1.9 | 80 86 85 74 4.9
[ T 15 L5 1.9 80  |oeeeeo- 81 34 .

Monthly' discharge of Salmon Creek near Conconully, Wash., for the year ending-
Sept. 30, 1922.

0 : . Discharge in secorid-feet.
Run-off in
Month. - . acre-feet.
Maximum. | Minimum. | Mean.
10 L5 2.76 170
8.5 1.2 1.84 100
1.7 1.2 1.47 90, 4.
L5 L5 1. 50 92.2
L5 LS 1.50 83, 3.
1.9 15 1.685 101
15.2 1.9 6.97 415
100 19 50.3 3,090
94 34 74.0 4, 400
S 88 66 78.4 | 4,820
Zus; 82 34 | 682 4,190
September —_—— 64 1.7 22.0 1, 310
T hiS YFear - - e ceeccmmeeacccem e am————— 100 1.2 26.1 18, 900

NorE.—Complete informatiou is not available for determining monthly storage regulation effected in.
Conconully and Salmon Lake reservoirs. Theiefore correction for storage accumulation or release as:
published in earlier reports, is not possible,
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METHOW RIVER BABSIN.

METHOW RIVER AT TWISP, WASH,

LocaTioN.—In sec. 17, T. 33 N., R. 22 E,, at highway bridge at Twisp, Okanogan
County, a quarter of a mile below mouth of Twisp River.

DRAINAGE AREA.—1,330 square miles (measured on topographic and Forest
Service maps).

RECORDS AVAILABLE.—June 1, 1919, to September 30, 1922.

Gaage.—Chain gage on upstream side of highway bridge; installed June 14, 1920.
June 13 to July 25, 1919, vertical staff in two sections on right bank 40
feet above highway bridge, at present datum; July 26 to August 12, 1919,
temporary vertical section for low water at same site but different datum;
August 13 to October 2, 1919, vertical section on left bank, 25 feet below
bridge, at different datum; October 3, 1919, to June 13, 1920, chain gage
on bridge, at different datum. All gage heights have been referred to
datum of present gage

DISCHARGE MEASUREMENTS.— Made from highway bridge or by wading near by.

CHANNEL AND coNTROL.—One channel at all stages; straight for long distance

. above and below gage. Bed composed of boulders and gravel. Control is
-riffle of large boulders 300 feet below gage; may shift during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.0 feet at
noon June 4 (discharge, 12,500 second-feet); minimum stage recorded, 1.8
feet on February 24 and March 12-29 (discharge, 249 second-feet).

1919-1922: Maximum stage recorded, 10.4 feet at 9 a. m. on June 5, 1921
(discharge, 13,400 second-feet); minimum discharge, estimated 144 second-
feet December 13-15, 1919, when stage-discharge relation was affected by
ice.

Ice.—Stage-discharge relation seriously affected by ice at times.

Diversions.—Numerous diversions above station for irrigation. Diversion
through Risley ditch and Methow Valley Irrigation District canals added
to mean monthly flow past gage.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined below 6,000 second-feet. Gage read to hundredths once
daily; frequently twice daily during period of heavy flow when stage was
changing rapidly. Daily discharge ascertained by applying mean daily gage
height to rating table. Records excellent.

CooPeErAaTION.—Station maintained in cooperation with Methow Okanogan
Irrigation District.

\

Discharge measurements of Methow River at Twisp, Wash., during the year ending
Sept. 30, 1922.

[Made by R. B. Kilgore.)

Gage | Dis-

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

height. | charge.

Feet. | Sec.-ft.
Oct. 32 . 2,04 341

Feet. | Sec.-ft.
550
June 13 . ... e cmemiaoo 6.80 5,750 || Sept. 27

6,
1.89 270
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Daily discharge, in second-feet, of Methow River af Twisp, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar.{ Apr. | May. | June. § July.| Aug. { Sept.
365 815] 476 | 500 | 285( 276 304 |1,3164.8,42042,620| 524 453
365| 815 453{ 500| 430 285 304 | 1,800 |10,500 | 2,490 | 500 430
365 | 815| 430 | 453 | 324 | 267 | 304 1,900 {11,600 2,490 6 430
365 | 748 | 430 453 | 344 | 267\ 344 /1,900 |12,800 | 2,360 476 386
365 | 715| 430 | 453 | 365| 28577 344 1,900 |11,600 | 2,240 | 476 386
365 | 715| 408 | 453 | 386 | 267 | 408 1,800 [10,100 | 2,010 | 453 365
365| 715| 408 | 453 | 344{ 26771 4537 1,808 | 8,210 | 1,900 | 453 386
344 | 685 408| 453 | 324| 207 50011,700]7,0100 1,700 430 386
365 | 685 408 ] 430 | 3241 267| 500} 1,7001%6,250] 1,500 408 386
344 | 655| 408 | 430 | 304 | 267 | 524 1,600 58701 1,500 | 1 386
324 | 642 430( 453 304 267' 524 1,500)587011,3101 08| 365
3241 628 549 | 453 | 285 249 | 500} 1,500/ 5 1,920 | 365
324 | 628 1,900 | 453 | 2671 248, 500|1,500 | 58701 1,140 453 ] 344
324 | 600 |1310| 409| 267| 249| 500 | 1900|6250 | L140{ 4584 324
324 | 574 {1,140 | 365| 285| 249! 500 2,900|6,250 | 1,060 524 321
3441 574 850 | 386 | 304| 249! 52449905330 920, 549 324
344 | 5491 832 408| 304| 249 500(8,84014,650( 8501 524 324
344 | 524 | 815] 3441 2857 240 524 (9,470] 4,3201 85| 78| 304
344| 476 | 722| 344| 267| 249! 549 |7,610|3,840| 748| 476) 304
365| 453 | 628 | 365| 285)] 2499 600 |6,440 | 4,320] 715| 540 . 304
5741 453 715 2407 78053307 4,1601 6851 549 285
540 4531 685 249 | 1,060 { 4,650 | 4,160 655 | 474 285
540 | 453 | 600 | 249 | 1,310 | 4,160 | 3,520 | 628 | 540 | 285
500 | 500 574 | 240 | 1,310 1 4,480 7 3,360 | 600 | 4767 285
476 ] 524 | 600 240 | 1,310 | 4,320 | 3,680 | 600 4§31 285
5001 524 5% 249 | 1,310 3,840 1 3,520, 6601 430 267
500 | 524 | 574 249 | 1,400 | 3, 3,520 | 628} 423 285
524 | 476 574 249 | 1,400 | 4,160 ¢ 3,360 451  3A
687 1 476 | 6574 2491 1,310 1.4,650 4°8;360 | . 574 | 408 | 324
850 | 476 | 574 ‘267 | 1,400 | 5,870 | 3,050 | 549 | 408 324
850 ... 500 ! 304 |._____. 7,410 |__.___. 549 | 430 ...

i

Combined monthly discharge of Methow River, Risley diich, end Methow Valley
Irrigation District canals at Twisp, Wash., for the year ending Sept. 80, 1922.

Discharge in second-feet.

Ri ] Meth(&w V%dey i11--
ver. rigation District
Month clfx?als (mean). Ciom'
; . Risley. | 1 Com- r%;‘_%%
ditch bined (total in
Maxi Mini {mean). r_'g\yisp:\ Nileg:hqw (mean), | ‘Berer
axi- nj- “{"River: iver : ;
mum. mum Mean. ¢ diver- | diver- | feet).
sion.s sion.
850 324 458 28, 200
815 453 596 35, 500
1, 900 408 643 39, 500
500 285 406 25, 000
430 249 305 16,900
304 249 259 15, 900
1, 400 304 742 44, 200
9, 470 1,310 3,810 234, 000
12, 300 3,050 6,080 362, 000
2620 549 1,300 | 79,900
574 408 563 34, 600
453 267 416 24,800
12,300 249 1, 300 940, 600

s Methow Valley Irrigation District canal in tables previously published.’

Note.—Estimates of discharge for Risley ditch and the two Methow Valley Irrigation District canals
based upon discharge measurements published under miscellaneous measurements near the end of this
volume ang actual gage-height records for Methow Valley Irrigation District canals over periods June 1 to
Sept. 9 for Twisp River diversion, and July 1 to Aug. 5 and Sept. 1 to 30, for Methow River diversion, and
upon general information and past records.
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CHELAN RIVER BASIN.
LAKE CEELAN AT CHELAN, WASH.

LocatioNn.—In sec. 13, T. 27 N., R. 22 BE,, at Forest Service boat landing at

Chelan, Chelan County, a. quarter of a mile above highway bridge at outlet.
-~ DRAINAGE ‘AREA.—950 square miles (measured on topographic and Forest
Service maps).

RECORDS AvarLasLe.—September 1 to October 15, 1897; January 1, 1898, to
December 31, 1899; January 1 to June 30, 1905; and December 5, 1910, to
September 30, 1922,

Gage.—Vertieal staff-on pile at landing; installed Deacember 5, 1910; datum
1,076.15 feet above sea level. Gage used from 1897 to 1899 was at Lake-
side, about 1 mile west of Chelan; datum 1,070.18 feet above sea level. In
1905 gage was on a bend of upper bridge at Chelan; elevation not determined.
Gage read by C. M. Farley and C. A. Bennett.

EXTREMES OF STAGE.—Maximum stage recorded during year, 6.05 feet on June
10; minimum stage recorded, 1.90 feet on March 27 and 31.

1898-99; 1911-1922: Maximum stage recorded, 8.2 feet on June 8, 1921;
minimum stage recorded, 6.60 feet (elevation 1,076.78 feet) January 27-28,
and December 2-5, 1898.

RecuraTioN.—The lake level is controlled at low water by operation of ﬁa.sh-
board dam at outlet in the interest of navigation.

Accuracy.—Gage read to hundredths about onee a week; record reliable.

CoorrraTiON.—Records furnished in part by Chelan Electnc Co.

Daily gage height, in feet, of Lake Chelan at Chelan, Wash., for the year ending
Sept. 30, 1922.

. | Jan. | Feb. al . | May.
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CHELAN RIVER AT CHELAN, WASH.

Locarion.—In sec. 13, T. 27 N., R. 22'E., at lower bridge at Chelan, Chelan
County, 800 feet below ﬂa.shboard dam a.t outlet of Chelan Lake, and 4 miles
northwest of Chelan Falls.

DRAINAGE AREA.—950 square miles (measured on topographic and Forest
Service maps).

REcorps AvaiLaBLE.—November 1, 1903, to September 30, 1922.

Gage.—Vertical staff on fourth bent of left approach to lower bridge; read by
C. M. Farley and C. A. Bennett.

DiscHARGE MEASUREMENTS.—Made from upper bridge 1,000 feet above gage,
from boat, or by wading.

CHANNEL AND CONTRoL.—Bed composed of boulders and gravel; shifting at ex-
tremely high water. Channel curved above gage, but practically straight
below. Banks high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.6 feet
June 7 and 8 (discharge, 8,420 second-feet); minimum stage recorded, 4.7
feet March 22 to April 2 (discharge, 512 second-feet).

1903-1922: Maximum stage recorded, 12.3 feet June 8, 1921 (discharge,
11,600 second-feet). Practically no flow for at least part of day on January
30, 1917, when outlet to lake was blocked solid with floating ice so that no
water could flow over dam.

Ice.—Stage-discharge relation not affected by ice.

DiversioN.—Several irrigation ditches divert from tributaries a very small pro-
portion of the run-off.

ReauLaTION.—Flashboard dam 800 feet above gage controls lake level at low
water in the interest of navigation. Monthly summaries of flow have been
corrected for storage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 10,000 second-feet. (Gage read to hundredths once daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table.
Records excellent.

CooreraTiON.—Gage-height record furnished by Chelan Electric Co.

Discharge measurements of Chelaw River at Chelan, Wash., during the year ending
Sept. 30, 1922.

[Made by R. B. Kilgore.]

Gage Dis-
Date. height. | charge.
Feet Sec.-ft.
L0 OSSO 5.11 680
June22.. R 9.69 6,860
Sept. 25 e cmmmameem—me—m——— e emmn - 5. 77 1,140
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Daily discharge, in second-feet; of Chelan River at Chelan, Wash., for the year ending

Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
P SR 678 | 1,890 1 1,240 | 1,660 785 630 512 | 2,130 | 5,580 | 5,920 | 1,550 | 1,550
2 e 678 | 2,010 | 1,340 | 1,660 785 630 5121 2,130 | 6,090 | 5,920 | 1,560 | 1,550
b T, 678 | 1,890 | 1,340 | 1, 660 785 630 586 | 2,130.; 6,800 | 5,750 | 1,660 | 1,440
4 ol 730 | 2,010 | 1,340 | 1,440 785 630 586 | 2,250 | 7,520 { 5,750 | 1,550 | 1,440
B ecmemeaae 730 | 1,890 | 1,340 | 1,440 785 630 547 | 2,250 | 8,060 | 5,580 | 1,660 | 1,440
[ 678 | 1,890°| 1,340 | 1,340 785 586 845 | 2,250 | 8,240 | 5,680 | 1,550 | 1,440
SO 678 | 1,890 | 1,240 | 1,240 | 730 | 586 | 910 2,250 | 8,420 | 5,410 | 1,550 | 1,440
| T 730 | 1,770 | 1,240 | 1,240 730 586 845 | 2,250 | 8,420 | 5,250 | 1,550 | 1,440
L 678 | 1,770 | 1,150 | 1,340 730 586 910 8,060 | 5,090 | 1,550 | 1,340
b L 678 | 1,770 | 1,150 | 1,150 730 586 910 | 2,010 { 7,880 | 4,770 | 1,550 | 1,340
LS DR ee-o| 6781 1,770 | 1,150 | 1,150 730 586 9101 2,010 } 7,700 | 4,770 | 1,550 | 1,340
| b 678 | 1,770 | 1,550 | 1,150 730 586 910 | 2,130 | 7,700 | 4,610 | 1,550 | 1,340
Bl 678 | 1,660 | 2,250 | 1,150 | 730 | 547 | 910 | 2,010 { 7,700 | 4,290 | 1,550 | 1,340
14l 630 | 1,660 | 2,500 | 1,150 730 547 910 { 2,250 | 7,700 | 4,290 | 1,550 | 1,340
k £ I 630 | 1,550 | 2,760 | 1,060 730 547 910 | 2,370 | 7,520 | 3,970 | 1,550 | 1,340
1 678 | 1,550 | 2,630 980 730 547 910 | 2,630 | 7,520 | 3,970 | 1,550 | 1,340
IS I (. 730 | 1,440 | 2,760 980 730 547 910 | 3,190 | 7,340 | 3,650 | 1,550 | 1,340
180 e 730 | 1,440 | 2,500 | 980 | 730 | 547| 910 3,810| 7,160 | 3,340 | 1,550 | 1,240e
j L S 785 | 1,440 | 2,500 980 730 547 910 | 4,450 | 6,980 | 3,190 | 1,550 | 1,240
20 el 845 | 1,340 | 2,370 980 678 547 845 | 4,770 | 6,800 | 3,190 | 1,550 | 1,240
[ IO 910 | 1,340 | 2,370 910 678 547 910 | 4,930 } 6,800 | 3,040 | 1,550 | 1,150
b S 910 | 1,340 | 2,250 910 678 512 980 | 4,930 | 6,800 | 3,040 | 1,550 | 1,150
2 . 910 | 1,340 | 2,250 910 678 512 980 | 4,770 | 6,440 | 2,800 | 1,560 § 1,150
P S 910 | 1,340 | 2,130 910 678 512} 1,340 | 4,770 | 6,260 | 2,760 | 1,440 | 1,150
[ 910 | 1,240 | 2,130 | 845| 678 | 512 1,340 | 4,930 | 6,260 | 2,250 | 1,440 | 1,150
26, ceinmnas 910 | 1,240 | 2,010 512 | 1,440 | 4,770 } 6,260 | 1,770 | 1,440 | 1,060
|7 (R 980 | 1,240 | 2,010 512 | 1,440 | 4,290 | 6,260 | 1,550 | 1,440 785
. S, 910§ 1,240 | 1,890 5121 1,440 | 4, 6,260 | 1,550 | 1,440 785
29 1,240 | 1,150 | 1,770 5121 2,130 | 4,610 | 6,090 | 1,550 | 1,440 730
B0 el 1,340 | 1,240 | 1,770 512 | 2,130 | 4,770 | 5,920 | 1,550 | 1, 550 730
B 1 IR 1,770 {oceeaen 1,660 512 |ooao .. 4,930 | 1,550 | 1,550 feeen-nn

Monthly discharge

of Chelan River at Chel
1

[Drainage area, 950 square miles.]

an, Wash., for the year ending Sepi. 30,

. Discharge without
Obgr;%g’;iffﬁ%rge Run-off in acre-feet. ;sbo:‘age insecond-
. 2 eet.
Month, Run-oft
Maxi- | Min Without Por | mnches.
| . | mum, | Mean. Observed.| Stored. st oragg. Mean. square
October_ . ... 1,770 630 829 51,000 { +31,300 82,300 1,340 1.41 1.63
November.. 2,010 | 1,150 | 1,570 93,400 | —14,100 79, 300 1,330 1.40 1. 56
2,760 | 1,150 | 1,870 | 115,000 | 1,200 ; 116,000 1,890 1.99 2.20
1,660 | '845 | 1,110 | 68,200 | —33,000 | 34,300 568 | 587 .68
785 630 720 40, 000 | —19, 400 20, 600 371 .391 .41
630 512 558 34,300 | —5,100 29, 200 475 . 500 .58
2,130 512 | 1,010 60, 100 | --13, 000 73,100 1,230 1.29 1.4
4,930 | 2,010 | 3,340 | 205,000 | +80, 286, 000 4,650 4,89 5. 64
8,420 | 5,580 | 7, 421,000 | —2,100 | 419,000 7,040 7.41 8.27
5,920 | 1,550 | 3,800 | 234,000 | —55,400 | 179, 000 2,910 3.08 3.53
- 1,660 | 1,440 | 1,540 94,700 | 42,100 96, 800 1,570 1.65 1..90
‘September........_. 1, 550 730 | 1,250 74,400 | —23,000 51, 400 864 . 909 1.01
The year..._. 8,420 512 | 2,060 1,490,000 | —24, 600 1, 470, 000 2,030 2.14 28.94




162 SURFACE WATER SUPPLY, 1922, PART XII—A.

ENTIAT RIVER BASIN.

ENTIAT RIVER AT ENTIAT, WASH.

Locarion.—In sec. 18, T. 25 N., R. 21 E., one-eighth of a mile below power
plant of Wenatchee Valley Gas & Electric Co., three-fourths of a mile west
of Entiat, Chelan County, and 1 mile above mouth.

DRAINAGE AREA.—419 square miles (measured on topographic maps).

REecorps AvaiLaBLE.—October 5, 1910, to September 30, 1922, )

(Gage.—Inclined staff on left bank one-eighth of a mile below power plant;
read by L. G. Asher,

DiSCHARGE MEASUREMENTS.—Made from private bridge 200 feet below power
plant or by wading.

{CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifting. One
channel at all stages. Left bank high; not subject to overflow. Right
‘bank slopes gradually. Stage of zero flow, —0.5 +0.1 foot, determined
September 24, 1922,

EXTREMES OF DISCHARGE.—Maximum stage recorded, 4.26 feet June 5 (discharge,
3,640 second-feet); minimum discharge occurred during winter when stage-
discharge relation was affected by ice; not determined.

1910-1922: Maximum stage recorded, 5.0 feet June 17, 1916 (discharge,
5,150 second-feet); minimum discharge estimated 50 second-feet December
14, 1919, when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation affected by ice; flow estimated from gage-height
record, discharge measurements, observer’s notes, and: weather records.

Diversions.—Several diversions above station for irrigation. Entiat Irrigation
Co.’s high-line canal (capacity about 15 second-feet) carries water past
station.

REeGuLaTioN.—Flow affected by changes in load at power plant.

Accuracy.—Stage-discharge relation permanent; affected by ice November 21—
25 and January 1 to March 3. Rating curve well defined. Gage read once
daily to hundredths. Daily discharge ascertained by applying daily gage
height to rating table. Records good except during periods when stage-
discharge relation was affected by ice.

CooprERATION.—QGage-height records furnished by Wenatchee Valley Gas &
Electric Co.

Discharge measurements of Entiat River at Entiat, Wash., during the year ending
Sept. 30, 1922. ‘

[Made by R. B. Kilgore.]

Gage ; Gage
Date. height. Discharge. Date. height.* Discharge.
Feet. Sec.-ft. Feet. Sec.ft.
OCt 10, e cmececeaen 1. 00 130 - 2.58 1,080
Jan. 20, - 63,37 149 .80

* Stage-discharge relation affected by ice.



ENTIAT RIVER BASIN.,
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Daily discharge, in second-feet, of Entiat River at Entiat, Wash., for the year ending
Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
207| 310 174 132| 458(2,610| 893! 225| 161
30| 17 100 138| 488|2950| 850 .287| 149
187 | 268| 167 144 | 458(3,200| 850 229, 144
161 260| 161 101 149| 488(3,460| 808| 215| 138
155 262| 161 o |t 100 106| 158| 4583640 768| 207 138
g | 299 155 06| 155| 458|3,120| 728 200| 132
44| 209 149 11, 161| 458|2,950| 6%0| 103| 132
138 233 149 11| 167| 458 2,200 | 583 | 187| 132
138 297 185 14| 180! 458 | 1,080 583 187| 127
135 233| 161 19| 187 458 | 1,830 | 518| 190| 127
135 29| 187 16| 193| 468 1,880 | 458 | 207| 127
B2 22| 193 % 16| 193] 4s8|1Is30| 488| 200 122
161 | 218 | 1,540 11| 200| 518 1,830 | 468 103} 22
187 | 215 1,410 po| 11| 204| 6181830 d404| 167 116
180 | 207 | 1,240 . 16| 207| 850 1,900 | 404| 181[ 116
170 ‘
177 193] 850 19| 211[r200]1,8% | 404| 180| 111
61| 180| 728 122 222} 2,450 | 1,830 | 356 16%| 111
74| 187| 58 10| 245|2,780 | 1,540 | 355 155| 109
161 161 | 488 16| 268 | 2,450 | 141g| 355| 18t} 111
167 | 158 380 11| 289[2130 L,410! 385 167] 101
180 380 1| 3s10}1,980 1,30 30| 161 83
187 380 114 332| 1410 1,290 | 289 155 83
183 |+ 170 | 380 116 | 355 | 1,200 | ¥080| 260 165 85
167 865 . 900 116| 355 | 1L,240 | Los0| 20| 18] 83
161 |} 355 14| 355|1180| 1,030 | 264| 149| 83
17| 193] 355|f 160 111 355 1,180 | 1,030 | 268| 185 83
74| 187| 355 116 | 380 | £180 | 1,080| 260 165 88:
180 180: as2 116 | 3%0] 1180 1,030 | 252| 161.| 106
35| 187 sw| |- 122 431|1200| 984} 237| 16| 101
355| 180 @89 |11l 119 458 | 1,480 | 984| 229| 167 106
310 |_____. 28 || | 127 |l 1,980 |oceeooe 229 | 174 |...... .

Nore.—Braced figures show mean discharge for periods included.

Monthly discharge of Entiat River at: Bntiat, Wash., for. the year ending Sep . 30, 192%

Discharge in second-feet.
Run-off in
Meonth. . . acre-feet.
Maximum, | Minimum:| Mean.

132 183 | 11; 360-

158 210.j; 12, 500

4ar\ 25, 600

183 11,300
108, [

113 6,950

250 14, 900

1,100 67,600

1,870 111, 000

457 28, 100

179 11, 000

114 6, 780

............ 432 313, 000

31986—261—wsp 552-—12
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WENATCHEE RIVER BASIN.
WENATCHEE RIVER NEAR LEAVENWORTH, WASH,

Locarron.—In SW. 14 sec. 12, T. 26 N., R. 17 E., 1,500 feet below highway-
bridge at Plain, half a mile below Beaver Creek, and 14 miles north of”
Leavenworth, Chelan County.

DraiNAGE AREA.—591 square miles (measured on topographic maps).

Recorps avaiLasrLe.—November 27, 1910, to September 30, 1922.

Gage.—Since September 6, 1913, vertical and inclined staff gage on left bank,
1,500 feet below highway bridge; read by P. H. Hertzog. November 28,
1910, to September 5, 1913, vertical staff 15 feet downstream at same datum,

DISCHARGE MEASUREMENTS.—Made from cable three-eighths of a mile above
gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders. Controk
likely to shift during extremely high water. One channel at all stages.
Banks high and not subject to overflow. Stage of zero flow, according to-
measurements made September 27, 1918, gage height 1.2 feet 4 0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.8 feet.
December 13 (discharge, 20,800 second-feet); minimum stage recorded,
2.85 feet September 25-27 (discharge, 505 second-feet).

1910-1922: Maximum stage recorded, that of December 13, 1921; mini--
mum discharge, 316 second-feet September 29, 30, and October 11 and 12,
1915,

Ice.—Stage-discharge relation affected by ice during severe winters; flow esti--
mated from gage-height record, dlscharge measurements, observer’s notes,.
and weather records.

Diversion.—The Wenatchee Park Land & Irrigation Co. diverts a maximum.
of about 12 second-feet from Chiwawa River during irrigation season.

REeguraTioN.—None,.

Accuracy.—Stage-discharge relation permanent; affected by ice January 13-
to February 8, February 14, 15, 20, and 21, and February 25 to March 2;
affected by logs May 5-16. Rating curve well defined. Gage read once

~ daily to hundredths. Daily discharge ascertained by applying daily gage-
" height to rating table. Records excellent except for periods represented by
flat estimates of discharge.

CooreraTioN.—Gage-height record furnished by Quiney Valley Irrigation:
“District.

Discharge measurements of Wenatchee River near Leavenworth, Wash., during the-

year ending Sept. 30, 1922.

[Made by R. B. Kilgore.]

Gage Gage Dis-
Date. helght. Discharge.f| - Date. heigﬁt. charge.
Feet. Sec.-ft. Feel. Sec.-ft.
Oct. 9. 3.12 710 || June 2. . ceeee 8.04 9, 960-
Jan. 18 a3,88 736 || Sept. 23 e emeeeee- 2.90 524

« Stage-discharge relation affected by ice and logs.



WENATCHEE RIVLER BASIN.

Daily discharge, in second-feet, af Wenatchee River near Leavenworth, Wash., fo

the year ending Sept. 30, 1922.

165

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

2,180 | 1,240 649 745 | 2,760 | 8,760 | 4,110 | 1,140 7

2,180 | 1,220 6854 1 790 | 3,070 | 9,840 | 3,560 | 1,080 7

1,700 | 1,190 660 880 | 3,070 | 11,000 | 3,740 | 1,030 T

1,660 | 1,190 660 | 1,030 | 3,230 | 12,100 | 3,300 | 980 7

1,540 | 1,190 760 660 980 W 12,100 | 3,230 980 7

1,420 | 1,190 660 | 1,140 11,000 | 3,070 930 7
1,300 | 1,140 660 | 1, 540 9, 570 | 3,070 880 700
1,190 | 1,080 660 | 1, 540 7,710 | 2,760 | 880 700
1,190 | 1,080 | 700 | 660 | 1,480 7,200 | 2,460 | 880 620
2,320 | 1,080 790 660 | 1,420 3 600 6,950 | 2,320 880 620
700 1,600 | 3,740 | 1,080 790 660 | 1,420 6,710 | 2,180 930 620
700 | 1,420 | 11, 500 980 790 620 | 1, 300 6,710 | 2,180 980 620
700 | 1,420 | 20, 800 745 620 | 1,300 6,950 | 2,050 880 700
620 | 1,420 | 14,300 745 620 | 1,300 7,450 | 1,920 790 660
1,080 | 1,420 | 9,300 745 620 | 1,300 7,200 | 1,790 790 660
1,080 | 1,300 | 5,550 745 | 660 | 1,190 6,716 | 1,660 | 790 620
1,030 { 1,190 | 4,490 800 745 620 | 1,190 (10,400 | 6,000 | 1, 540 790 620
930 | 1,190 | 3,920 745 | 620 | 1,190 | 13,200 | 5,550 | 1,540 | 790 620
1,080 | 1,080 ; 3,070 700 620 | 1,190 | 11,500 | 5,330 | 1,540 790 620
1,420 980 | 2,760 687 660 | 1,920 ) 9,570 | 4,900 | 1,540 790 580
1,360 930 | 2,610 660 | 2,460 | 7,450 | 5,110 | 1,420 790 580
1,190 880 | 2,460 660 | 2,460 | 6,000} 5,110 | 1,300 745 540
1,140 | 980 | 2,320 660 | 2,320 | 4,900 | 4,900 | 1,300 | 745 540
1,080 980 | 2,050 620 { 2,320 | 4,600 | 4,690 | 1,190 745 540
1, 080 980 | 1,920 620 | 2,460 | 4,400 | 4,490 | 1,140 745 505
1,080 | 980 | 1,790 620 | 2,760 | 4,110 | 4,490 | 1,080 | 745 505
1,140 | 1,080 | 1,660 620 | 2,610 | 4,110 | 4,900 | 1,080 745 505
1,420 | 1,080 | 1,540 620 | 2,610 | 4,490 | 4,900 | 1,080 745 540
4,490 | 1,080 | 1,540 620 | 2,610 | 5,360 | 4,490 | 1,030 | 745 540
4,490 | 1,190 | 1,420 620 | 2,610 | 6,230 | 4,300 | 1,030 835 540
4,490 1,420 700 |-ooo. 7,480 |- ... 1,080 | 790 |-cooeo.

Note.—Gage not read Oct. 1, Nov. 5, 11, Jan. 2, and May 29; discharge determined by interpolation.
Braced figures show mean discharge for periods indicated.

Monthly discharge of Wenatchee Rivér near Leavenworth, Wash., for the year ending
Sept. 30, 1922.

[Drainage area, 591 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum.| Mean. squre Inches. | Acre-foet.
mile.
4,490 620 1,330 2.25 2.59 81,800
4, 400 880 1, 590 2. 69 3,00 94, 600
20, 800 1,190 3,770 6.38 7.36 232, 000
1,240 |l 915 1.55 1.79 56, 300
............ 620 723 122 127 40, 200
700 620 643 1.09 1.26 39, 500
2, 760 745 1,670 2.83 3.16 99, 400
13,200 2,760 5, 140 8.70 10.03 316, 000
12,100 4,300 6, 900 1.7 13.06 411, 000
4,110 1,030 2,010 3.40, 3.92 124,000
1, 140 745 850 1.44° 1. 66 52,300
790 505 621 105 117 37,000
20,800 505 2,190 3.7 50.26 | 1,580,000
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YAKIMA RIVER BASIN.
KEECHELUS LAKE NEAR MARTIN, WASH.

Locarion.—At outlet of lake, 114 miles northeast of Meadow Creek railroad
station, 314 miles northwest of Martin, Kittitas County, and 914 miles
northwest of Easton.

"DRAINAGE AREA.—55 square miles (measured on topographie maps).

RECORDS AVAILABLE.—January 12, 1906, to September 30, 1922.

Gage—Water-stage recorder installed Mareh 20, 1919. Vertical staff at-
tached to pier of bridge to gage house; read by C. O. Shupe. . Position of
gage changed frequently during 1914 and 1915 to accommodate work on
construction of new dam. Since August 19, 1914, gages have been set to
sea-level datum; prior to that date at height of gate sill in temporary crib
dam; elevation, 2,457 feet.

EXTREMES OF STORAGE.—Maximum stage recorded during year, 2,615.50
feet at noon June 21 (storage, 153,960 acre-feet); minimum stage recorded,
2,429.45 feet at 6.30 p. m., September 30 (storage, 5,570 acre-feet).

1906-1922: Maximum and minimum stages recorded during climatic year
1922,

Stora ge.— Capacity of new reservoir at crest of spillway, 152,000 acre-feet; ele-
v ation of gate sill, 2,425 feet, and of spillway crest, 2,515 feet. Record of
st orage or release each month used to”determire dischtirge without.storage
at gaging station below dam.

Accuracy.—Water-stage recorder not used. Staff gage read to hundredths
twice daily. Records excellent.

CoorEraTION.—Complete records furnished by United States Bureau of Rec-
jamation.

Daily storage, in acre-feet, of Keechelus Lake near Martin, Wash., for the year
ending Sept. 30, 1922.

Apr. | May. [ June. | July. | Aug. | Sept.
) ; .

[

i |

Day. Oct. I Nov. ! Dec. | Jan. | Feb. | Mar.
|
i

28,880, 33, 300, 55, 360|100, 320 106, 800/111, 200f116, 230,120, 920/147, 640,152, 240; 99, 680| 15, 260
28, 490, 33, 870 56, 800/100, 580, l07 026111, 400 lﬁ‘,, 630|121, 960|147, 500/151, 560| 96, 810| 14, 240
28,090 34, 360, 57, 810] 100 810 107 250(111, 550116, 910{123, 5901147, 270:150, 900, 93, 860| 13, 310
27, G]O’ 34, 870]. 58, 590| 101 110 107 540|111, 720 117, 200|125, 450146, 630 150, 140| 90, 530} 12, 430

26, 490' 33,330/ 59, 300{101, 400!107, 780|111, 830|117, 310{126, 8701146, 980 149, 320| 87, 110} 11, 650
24,880 41,350 59, 870/101, 670/107, 940112, 000|115, 750128, 070/148, 840,148, 470,
23, 200} 36 340, 60, 4001101, 910:108, 110{112, 130|113, 800|129, 100{150, 470/147, 300,
21, 640 36, 720 60, 880,102, 160,108, 240{112, 260{113, 170|129, 860(151, 960|145, 880
20 060 37, 100| 61, 9601102, 430,108, 390|112, 430(113, 410{130, 490 152, 690{145, 260

19, 050137, 450 67, 4701102, 620|108, 560|112, 520113, 71031, 060|152, 820{142, 440
19, 160) 37,850 79, 750,102, 800,108, 730112, 67 m *$401131, 740/152, 870,140, 680, .
19, 370! 38, 240| 88, 100/102, 9701108, 840|112, 910/114, 020/132, 510|153, 370/138, 860
19, 580| 38,720/ 90,840'103, 130(108, 920(113, 080|114, 240(133, 620|153, 550,136, 910

29, SOOi 32, 620J 52,260 99, 950 106, 550|111, 03dlj15 990{119, 820{147, 370:153, 420101, 83()l 16, 740

19, 930] 39, 190, 92, 360,103, 320/109, 050/113, 230 5, 280|152, 300/135, 160
20, 180| 39, 590, 93, 390!103, 5301109, 350113, 340|114, 75 2ﬁm 1001133, 280
20, 530| 39, 900] 94, 119|103, 780/109, 620|113, 430(114, 580/141, 120]153, 420131, 170

20, 870 40, 270| 94, 880, 103 880/109, 840/113, 780(114, 630 143, 4 163, 250,129, 330
21, 130| 40, 690 95, 200104, 150110, 010|114, 160114, 670(144, 600|153, 320/127, 700
21, 510 40, 980, 95, 690104, 360|110, 130|114, 240114, 800|144, 153, 650,125, 930

21, 840| 41,3901 96, 350104, 560(110, 260(114, 4381115, 000{145, 160}153, 880(124, 230
22, 250{ 41,690 96, 690/104, 730110, 380|114, 530|115, 440|145, 220{153, 730(122, 550
29, 470| 42,070 97,210(104, 820|110, 520|114, 650;115, 810/145, 190|153, 650(120, 790,
22, 800] 42, 360, 97, 490(104, 980|110, 580|114, 760{116, 100{145, 020]153, 580(118, 980
23, 140| 42, 750 97,310105,320119,699‘114,870116, 153, 550117, 270| 29, 670

923, 770} 43, 180 98, 250|105, 630!110, 780|114, 960/116, 940144, 670(153, 020[114, 930
24, 360 43,730 98, 620|105, 920/110, 840]115, 0701117, 4501144, 280/153, 4201112, 580
26, 100| 44, 230, 98, 860{106, 050!110, 970(115, 240(117, 980{144, 110(153, 500{110, 180,
29, 110| 44, 880] 99, 200/108, 130|______[115, 420/118, 560/144, 530(153, 650107, 940
30, 650| 46, 620! 99, 420|106, 320 ~l115, 5601119, 090{145, 310{153, 750/105, 840
31,7400 | 99, 560/106, 4301______|115, 810} {146, 360] - _...- 103, 820)




YAKIMA RIVER BASIN, 167

¥AEIMA RIVER NEAR MARTIN, WASH.

LocaTtion.—Below dam at outlet of Keechelus Lake, 134 miles east of Meadow
Creek railroad station, 314 miles northwest of Martin, Kittitas County, and
914 miles northwest of Easton.

DRAINAGE AREA.—55 square miles (measured on topographic maps).

Rricorps avarnasre.—QOetober 18 to November 14, 1903; January 28, 1904, to
September 30, 1922.

Gage:~—Inclined staff gage in pived section on left side of outlet works; installed
December 2; 1916; read by C. O. Shupe. For description of previous gages
see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS.—Made from cable 700 feet below dam or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; shifts at high stages. Logs
and brush sometimes lodge on riffle control below gage and affect stage-
discharge relation. .

EXTREMES OF DISCHARGE:—Maximum stage recorded, 9.40 feet August 6-14
(discharge, 1,840 second-feet); minimum stage recorded, 0.91 foot Novem-
ber 4-16 (discharge, 2.7 second-feet).

1904-1922: Maximum discharge, 7,370 second-feet at 10.45 a. m. Mareh
26, 1915, when temporary crib dam was washed out (gage destroyed; dis-
charge computed from hourly gage readings of lake surface and estimated
natural inflow to lake); practically no flow when gates in Keechelus reservoir
dam are closed.

Ice.—Stage-discharge relation not affected by ice.

Diverstons.—Norne.

REGULATION.—Flow partly controlled by storage and release of water at Keech-
elus reservoir. Monthly discharge without storage determined from records
of stage at reservoir.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read twice daily to hundredths. Daily discharge ascerfained by
applying mean daily gage height to rating table. Records good.

CooreraTion.—Complete reeords furnished by United States Bureau of Recla-
mation.

Discharge measurements of Yekima River near Martin, Wash., during the year
ending Sept. 30, 1922.

[Made by R. O. Crawford.]

' e
| Gage Dis- | ‘ Gage Dis-
Date. | beight. | eharge. t Date. \ height. | charge.
i : i - f
i Sec.-ft Feet. Sec.-ft.
987 || Aug.8. ... 9.10 1.940
183 ! Sept. 28 . - e 3.81 166
i
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Daily discharge, in second-feet, of Yakima River near Martin, Wash., for the year
ending Sept. 30, 1922.

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

3 3 3 3 3 3 121,100 | 8381 1,070 716

3 3 3 3 3 3 12 | 1,520 550 | 1,240 637

3 3 3 3 3 3 12| 1,740 550 | 1,650 497

3 3 3 3 3 3 12| 1,740 550 | 1, 497

3 3 3 3 3 3 12| 1,420 650 | 1,740 497

3 3 3 3 3 568 12| 400 650 | 1,840 440

3 3 3 3 311,430 12 42 622 | 1,840 382

3 3 3 3 311,18 12 41 812 | 1,840 332

3 3 3 3 3 88 12 92 | 926 | 1,840 317

3 3 3 3 3 74 12 570 960 | 1,840 302

3 4 3 3 3 74 12 624 980 | 1,840 257

4 3 5 3 3 3 74 12 724 | 1,030 | 1,840 236
3 3 4 3 3 3 74 12 359 | 1,030 | 1,840 229
-3 3 3 3 3 3 74 12 | 1,100 | 1,030 | 1,840 243
3 3 3 3 3 3 74 12 752 | 1,030 | 1,760 222
3 3 3 3 3 3 74 12 200 | 1,070 | 1,700 195
3 3 3 3 3 3 74 329 682 | 1,100 { 1,700 165
3 3 3 3 3 3 74 614 | 995 | 1,620 154
3 3 3 3 3 3 74 622 926 | 1, 189
3 3 3 3 3 3 74 622 561 926 | 1,560 171
3 3 3 3 3 3 74 622 533 926 | 1,600 183
3 3 3 3 3 3 74| 622 435 926 | 1, 177
3 3 3 3 3 3 74| 607 618 926 | 1,030 177
3 3 3 3 3 3 4 562 490 926 | 1,030 165
3 3 3 3 3 3 74 607 738 995 | 1, 143
3 3 3 3 3 3 74| 637 413 ! 1,180 | 1,030 135
3 3 3 3 3 3 57 637 279 | 1,260 | 1,030 126
3 3 3 3 3 3 12 637 387 | 1,260 | 1,030 120
3 3 3 30 PR 3 12| 637 316 | 1,140 995 114
3 3 3 3 - 3 12 41 206 | 1,070 893 120
3 3 71 IO, 20 893 |.o-.. 1,070 | 828 |-....-.

Monthly discharge of Yakima River near Martin, Wash., for the year ending Sept.

30, 1922.
[Drainage area, 55 square miles.}
Observed discharge Discharge
Run-off (acre-feet). without storage
(second-feet). (second-feet).
Run-off
Month. e |minches
Maxi- | Mini- Witbout r
mum. | mum. Mean. |[Observed.| Stored. storage. Mean. squaér.e
........... 1,020 3 213 13,100 | -+1,980 15,100 | 246 4.47 5.15
3 3 3,00 179 | 414, 900 15,100 | 254 4.62 5.16
- 5 3 3.13 192 | 452,900 53,100 | 864 16.7 18. 10
- 3 3 3.00 184 | 6,870 7,050 | 115 2.09 2.41
- 3 3 3.00 167 | -4, 540 4,710 84.8 1. 54 1. 60
- 3 3 3.00 184 | 14,840 5,020 81.6 1.48 171
.| 1,430 3 154 9,160 | 3,280 12,400 | 208 3.78 4.22
- 893 12 308 18, 900 | 27, 300 46,200 | 751 13.7 15.79
- 1,740 41 639 38,000 [ 47,390 45,400 | 763 13.9 15. 51
- 1,260 5§50 926 56, 900 | —49, 900 7,000 { 114 2.07 2.39
.| 1,840 828 | 1,480 91,000 | —85,800 5, 200 84.6 1. 178
......... 716 114 16,100 | —12,400 3,700 62.2 1.13 1.26
The year....| 1,840 3 337 244,000 | —24,100 | 220,000 | 304 5.53 75.08
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YAKIMA RIVER AT CLE ELUM, WASH.

LocarioNn.—In see. 27, T. 20 N., R. 15 E., at highway bridge at Cle Elum,
Kittitas County, just above Roslyn Creek 3 miles below mouth of Cle Elum
River, and 614 miles above Teanaway River.

DraINaAGE AREA.—500 square miles (measured on topographic maps).

REcorps avarLaBLE.—August 24, 1906, to September 30, 1922.

“Gage.—Friez water-stage recorder on right bank under highway bridge; installed
July 12, 1911; inspected by J. F. Huffman. A temporary low-water staff
read January 30 to April 6, 1922. Since June 27, 1916, vertical staff on
recorder wall. August 12, 1910, to June 27, 1916, vertical and inclined staff
on right bank 30 feet below bridge at present datum; prior to August 12,
1910, chain gage on bridge, at datum varying from 0.14 foot higher to 0.12
foot lower than that of present gage.

‘DI1sCHARGE MEASUREMENT.—Made from highway bridge or by wading.

“CHANNEL AND CONTRoL.—Bed composed of gravel and cobblestones. One chan-
nel at all stages. Control for low water formed by broad rifle about 1,200
feet below gage; rifle drowned out at high water Control shifts during
floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water—
stage recorder, 10.80 feet at 2 a. m. December 13 (discharge, 19,500 second-
feet) ; minimum stage recorded, 0.71 foot March 2, 4, and 5 (discharge, 178
second-feet).

1906-1922: Maximum stage measured from high-water marks, 12.5 feet
November 14, 1906 (discharge, about 25,600 second-feet); minimum stage
recorded, that of March 2, 4, and 5, 1922.

JIce.—Stage-discharge relation seriously affected by ice during severe winters.

Diversrons.—None.

Recuration.—Flow p rtly regulated by storage and release of water at Keech-
elus, Kachess; and Cle Elum reservoirs. Monthly discharge without storage
determined from records of stage at reservoirs.

-Accuracy.—Stage-discharge relation changed December 13; not affected by ice.
Rating curves well defined below 10,000 second-feet. Water-stage recorder
inspected daily; gage-height record excellent. Daily discharge ascertained
by applying daily mean gage height to rating table. Records excellent.

“CooPERATION.—Complete record furnished by United States Bureau of Recla-
mation,

Discharge measuremenis of Yakima River at Cle Elum, Wash., during the year
ending Sept. 30, 1922.

Gage | Dis- - Gage | Dis-
Date. Made by— height. | charge. || Date- Made by height. | charge.

Feet. | Sec-ft.

‘Oct, 8| R.O. Crawford...____. 2.92 1, 240
20 | Parker and Crawford..| 1.70

Dec. 8| D.E.Ball..._..______. 2.56 1,120

; d - 80 199

466| 4,120
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Daily discharge, in second-feet, of Yakima. River at Cle Elum, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. 1 Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
3,550 | 825 197 180 580 | 1,910 | 7,330 | 2, 2,810 | 2,600
3, 200 773 197 178 689 | 2,090 | 8,300 | 2,950 | 2,810 | 2,600
2, 580 709 197 180 759 | 2,340 800 | 2,740 | 3,060 | 2,470
2,120 689 197 178 818 | 2,540 | 9,050 | 2,810 | 2,950 | 2,340
1,760 642 197 178 848 | 2,670 9,050 | 2,880 | 2,950 | 2,280
1, 550 611 197 191 941 | 2,880 | 7,570 | 2,880 | 3,100 | 2,280
1,390 611 197 194 | 2 2,950 | 5,150 | 2,880 | 3,100 | 2,210
1,160 563 197 191 | 2,670 | 2,670 | 4,000 | 2,880 | 3,020 ¢ 2,030
1, 080 563 197 191 | 2,090 | 2,470 | 3,480 | 3,100 | 3,020 | 1,790
1, 200 551 197 188 | 1,360 | 2,400 | 3, 3,820 | 3,020 | 1,740

191 | 1,260 | 2,340 | 3,740 | 3,820 | 2,950 | 1,620
199 913 | 2,340 | 3,740 | 3,400 | 2,880 1 1,510
202 766 | 2,470 | 3,480 | 3,480 | 2,880 | 1,510
194 759 | 2,600 | 3,480 | 3,400 | 2,810 | 1,680
208 773 | 3,740 | 4,370 | 3,400 | 2,880 | 1,740
214 796 | 5,150 | 3,560 | 3,480 | 2,740 | 1,680
229 795 | 7,080 | 2,880 | 3,560 | 2,670 | 1,620
242 | 795 | 8,300 | 2,740 | 3,480 | 2,670 | 1,560
242 781 } 8,550 | 2,670 | 3,400 ) 2,600 |} 1,460
245 | 795 | 6,620 | 2,470 | 3,480 | 2,540 | 1,400
252 992 | 5,550 | 2,600 | 3,480 | 2,470 | 1,400
2621 1,340 | 4,660 | 2,470 | 3,400 | 2,470 | 1,400
279 | 1,680 | 4,000 | 2,810 | 3,320 | 2,470 | 1,400
283 | 1,740 | 3,910 | 2,600 | 3,240 2,540 | 1,360
283 | 1,740 | 3,820 | 2,470 { 3,100 | 2,600 | 1,260
297 | 1,850 | 3,820 { 2,670 3,170 | 2,670 | 1,210
320} 1,910 | 3,560 | 2,340 | 3,170 | 2,810 | 1,160
320 { 1,790 | 3,560 | 2,210 | 3,170 | 2,810 | 1,100
324 | 1,680 | 4,180-1.2,210 | 3,100 | 2,740.1 1,090
349 | 1,790 | 5,050 2,9 2,670 | 1,070
460 f.._.._- 6,620 [--____- 2, 660 |...__._

Monthly discharge of Yakima River at Cle Elum, Wash., for the year ending Sept.

30, 1922.
[Drainage area, 500 square miles.}
Observed discharge Dischrarge
Run-off (acre-feet). without storage
. (second-fest). (second-feet).
< : Run-off
Month. . {n inches.
|- - i L W er
ﬁgg‘ I[\g‘ilnnil Mean. |Observed.| Stored. v&%&"g‘ﬁ - Mean. slllllllitlz:s
2,180 445 957 58,800 | 8,440 67,200 | 1,090 2.18 2.51
1,710 554 807 48,000 | +-24,800 72,800 | 1,220 | 2.44 2.72
17,100 803 | 3,080 | 189,000 |+101,000 | 290,000 | 4,720 | 9.44 10. 88
197 612 | 37, 43,400 | 41,000 667 | 1.33 1.53
220 183 195 10,860 | -4-14,900 25, 700 463 .926 .96
460 178 -240 14,800 | +13,000 , 800 . 904 1.04
2,670 1,260 76,000 | 18,400 93,400 | 1,570 | 3.14 3. 50
8,550 | 1,910 | 8,970 | 244,000 | 448,600 | 293,000 | 4, 9.54 11.60
9, 050 . 4,120 | 245,000 | --20,:800 000 | 4,470 | 8.94 9,97
,560 | 2,400 | 3,170 | 195,000 |~—142,000 53,000 1.72 1.88
3,100 | 2,470 | 2,780 | 171,000 |—144,000 27, 000 439 .878 101
1,070 | 1, 101,000 | —76, 200 s 417 .834 .93
The year......; 17,100 178 | 1,920 (1,390,000 |—109, 000 (1,280,000 | 1,770 | 3.54 4&03
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YARIMA RIVER NEAR PROSSER, WASH.

LocaTtioNn.—In SE. 4 sec. 36, T. 9 N., R. 24 E., 134 miles northeast of Prosser,
Benton County, and 40 miles above mouth.

DRAINAGE AREA.—5,340 square miles (authority, United States Bureau of
Reclamation).

REcorDs AvarLaBLE.—June 1 to October 10, 1904; June 8 to December 30, 1905;
February 1 to October 12, 1906; August 4, 1913, to October 31, 1915; irriga~
tion. seasons, 1916 te 1918; April .1, 1919, to September 30, 1922, when
station was discontinued.

Gace.—Stevens continuous water-stage recorder on right bank, 114 miles below
Progser Falls; installed August 4, 1913. June 1, 1904, to December 30, 1905,
chain gage on highway bridge 600 feet below Prosser Falls. February 1 to
October 12, 1906, inclined staff at approximately same site as present gage
but at different datum. Reeorder inspected by Mr. and Mrs. Otio Froelieh.

DisCHARGE MEASUREMENTS.—Made from eable, 1,000 feet above gage or from:
boat.

CHANNEL AND CONTROL.—Bed compesed of rock and large boulders; changes
only during floods; control formed by broad riffle about 800 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 13.78 feet at 7 a. m. December 15 {(discharge, 32,000 second~
feet) ; minimum stage recorded, 2.13 feet September 25 and 27-29 (discharge,
906 second-feet).

19041906 and 1914-1922: Maximum flow measured by floats (not referred
to gage) at 3 p. m. November 17, 1906 (discharge, 62,800 second-feet);
mgximum stage occeurred at 9 a. m. on same date at stage three-fourths
inch above that of measurement; minimum stage recorded, 2.60 feet-August
19, 26, 30, 31, and September 30, 1906 (discharge, about 40 second-feet).

Ice.—Stage-discharge relation seriously affected by ice during severe winters.

Divensions.—Water diverted above gage for irrigation of about 250,000 acres.

RecunATION,—Flow partly regulated by diversions and by storage gnd release
of water at Keechelus, Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Btage-discharge relation changed gradually October 30 to November
2 and March 30 to April 9; not affected by ice. Rating curves fairly well
defined. Water-stage recorder inspected daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Shifting-control
method used October 30 to November 2 and March 30 to April 9. Records
good.

CoorErRATION.—Complete records furnished:by United States Bureau.of Reela- .
mation.

Discharge measurements of Yakima River near Prosser, Wash., during the year
ending Sept. 30, 1922.

Date. Made by— hfgﬁv c]:;l;)alrsés. Date. Made by— bgigﬁ. e}.\’iilrsge.
Feet. | Sec-ft.

O¢t, 15 | Parkes, Taylor, and A May 22

Crawford 2.62 1,350 {| June 16
Nov. 7 | D, E. Ball 3.91 2,460 || July 1
Dec. 51 .. -d0eueocaeonans 572 5,200 [| Aug. 14
Feb. 4 | Ball and Minegh._. 3. 24 1,600 || Sept. 14
May 4| R. O. Crawford..._.... 522 4,630 25
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Daily discharge, in second-feet, of Yakima River near Prosser, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | Jupe. | July. | Aug, | Sept.
1,870 | 1,290 | 2,520 | 4,040 | 8,580 | 1,870 | 1,440 | 1,180
1,660 | 1,240 | 2,860 | 4,040 | 10,200 | 1,520 | 1,390 | 1,180
1,470 | 1,240 | 2,940 | 4,280 | 11,400 | 1,390 | 1,350 | 1,260
1,560 | 1,290 | 3,420 | 4,620 | 12,600 | 1,570 [ 1,310 [ 1,310
1,610 | 1,290 | 4,040 | 4,790 | 13,500 | 1,620 | 1,350 | 1,310
1,610 | 1,340 | 4,120 | 5,540 | 13,800 | 1,760 | 1,390 | 1,310
1,610 | 1,290 | 4,280 | 5,740 | 13,200 | 1,720 | 1,350 | 1,310
1,560 | 1,340 | 5,160 | 5,740 | 10,800 | 1,570 | 1,440 | 1,350
1,560 | 1,520 | 6,760 | 5,540 | 8,810 1,520 | 1,480 | 1,350
1,560 | 1,710 | 6,760 | 4,790 | 7,430 | 1,480 | 1,350 | 1,310
1,560 | 1,660 | 5,540 | 4,280 | 6,980 { 1,520 1,350 | 1,220
1,470 | 1,560 | 4,790 | 3,640 | 6,980 | 1,570 | 1,480 | 1,140
1,420 | 1,470 | 4,280 | 3,280 | 6,980 | 1,520 | 1,570 | 1,100
1,420 | 1,560 | 4,040 | 3,220 | 6,760 | 1,480 | 1,570 | 1,070
1,380 | 1,560 | 3,800 | 4,280 | 6,550 | 1,480 | 1,480 ,030
1,380 | 1,610 | 3,500 | 6,140 | 6,550 | 1,440 | 1,520 990
1,520 | 1,710 3,220 | 8,810 | 6,550 | 1,440 | 1,570 990
1,660 | 1,710 { 2,940 | 12,000 | 5,350 | 1,440 | 1,520 | 1,030
1,710 | 1,710 | 2,720 | 14,500 | 4,970°| 1,480 | 1,440 990
1,660 | 1,930 | 2,590 | 15,500 | 4,620 | 1,440 | 1,390 990
1,610 | 2, 2,660 | 13,800 | 4,280 | 1,440 | 1,310 990
1,560 | 2,110 | 3,280 | 10,200 | 4,120 | 1,440 | 1,220 990
1,610 | 2,170 | 4,790 | 8,350 | 3,880 | 1,440 | 1,180 990
1,520 | 2,110 | 5,350 | 6,980 | 3,570 | 1,440 | 1,140 990
1,380 | 1,990 | 5,160 | 6,140 | 3,360 | 1,440 | 1,100 990
1,380 | 1,870 | 4,970 | 5,740 | 3,140 | 1,440 | 1,070 955
1,470 | 1,820 | 4,970 | 5,540 | 3,140 | 1,390 | 1,030 955
1,380 | 1,820 | 4,970 | 5,160 | 3,080 | 1,390 | 1,070 920

4, 2,590 | 1,440 | 1,140 955
2,200 | 1,440 | 1,220 955
________ 1,440 | 1,180 |.cceo--

Monihly discharge of Yakima River near Prosser, Wash., for the

year ending Sepl.

30, 1922.
»
Discharge in second-feet.
Run-off in
Month. - - acre-feots
Maximum. | Minimum.| Mean.

October. - 2,720 1,220 1,630 100, 000
November. _ 3,420 1, 520 2,170 129, 000
December. - — 30,400 3,120 7, 390 454, 000
January. - 3,200 2, 050 2, 500 154, 000
February. .. 1,870 1,380 1, 540 85, 500
21 () + RS I 2,170 1,240 1,670 103, 000
X | 6, 760 2, 520 4,180 249, 000
P L 5 S 15, 500 3,220 6, 570 404, 000
June. 13, 800 2,200 6,870 409, 000
JW Y e caemeemecessen—asssmmemammm—an 1,870 1, 390 1, 500 92, 200
August..... - 1, 570 1,030 1,340 82, 400
September. emmmm— e mm————————— 1, 350 920 1, 100 65, 500
THE YA e n e e e ccmeememecmeae o 30, 400 920 3,210 | 2,330,000

EACHESS LAKE NEAR EASTON, WASH.

Locarion.—In sec. 24, T. 21 N., R. 13 E. (unsurveyed), at lake outlet, 214 miles
northwest of Easton, Kittitas County.
DRAINAGE AREA.—63 square miles (measured on topographic maps).
REcCorDs avaiLABLE.—September 30, 1905, to September 30, 1922,
Gage.—Stevens water-stage recorder installed in gate tower November 25, 1915,
for use when gates are closed, and staff gage in three sections (datum, mean
sea level) as follows: Highest section installed October 6, 1914, is inclined
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and is anchored to rock paving on upstream face of storage dam between
outlet conduit and east end of dam; middle section installed October 31, 1914,
is inclined and is anchored to rock paving on upstream face of back-fill
dam at former outlet of lake; lowest section installed September 28, 1915, is
set vertically in dredged channel about halfway between back-fill dam and
open water in lake. Original gage, used until September 5, 1911, was a ver-
tical staff on east side of lake at boat landing, 400 feet above temporary crib
dam at outlet; zero at elevation 2,226.02 feet. September 6, 1911, until in-
gtallation of present sections, a vertical staff on face of gate tower at outlet
through new storage dam. Recorder inspected by Fred Diener.

EXTREMES OF STORAGE.—Maximum stage recorded during year, 2,261.06 feet
at 5.30 p. m. June 30 (storage, 234,730 acre-feet); minimum stage recorded,
2,207.68 feet at-5.30 p. m. September 30 (storage, 41,500 acre-feet).

1906-1922: Maximum stage recorded, 2.261.14 feet at 4 p. m. July 21,
1920 (storage, 235,090 acre-feet); minimum stage recorded, 2,197.73 feet
September 26-27, 1915 (storage, 13,730 acre-feet).

Storace.—Capacity of reservoir at crest of spillway, 221,000 acre-feet (revised
determination). Elevation of gate sill, 2,192.75 feet; and of spillway crest
2,258.00 feet. Record of storage or release each month used for determining
discharge without storage at gaging station below dam.

Accuracy.—Water-stage recorder in gage tower used when gates were closed;
referred to staff gage once daily. When gates were open staff gage read to
hundredths twice daily. Records excellent.

CooreraTioN.—Record furnished by United States Bureau of Reclamation.

Daily storage, in acre<feet, of Kachess Lake near Easton, Wash., for the year ending
Sept. 30, 1922.

Oct. !Nov. Dec. | Jan. | Feb. Mar.l Apr. June. | July. | Aug. | Sept

May.

127,840
130, 610|
131, 620
1132, 380|
133, 200

133,800
134, 260
134, 780
135, 310
136, 530

140, 740
150, 970
158, 660
161, 710
163, 160

164, 380)
165, 310
166,010
166, 580}
167, 150

]
106, 470 112, 160
105, 940,112, 700)
-|105, 330
-|104, 730
104, 090!

103, 560
-(103, 490:1]
-|102, 960

103, 100,
115, 560

03, 240
103, 340[115, 890
1186, 110

103, 450
.1103, 4501116, 470
103, 520|116, 830,
103, 660!117, 240,
117, 490

103, 700
117,780

118, 070
-|104, 118 470,
104 370, 118 880

172, 110)
172, 530|
172, 650
172,900
173, 100

173,310
173, 680
174, 220
174, 800,
175, 050

175, 130)
175, 220
175, 300
175, 340
175, 420

175, 550

178, 800| 218, 780
218, 600
218, 560
218, 650,
218, 470,

218, 200
218, 960,
220, 240
221, 660,219, 400
223, 130,216, 620

224, 600 214, 020]

211, 250)
4, 0701102, 570(206, 020|227, 1401208, 630,
185, 100/193, 000|206,240|228, 480|205, 850
185, 220(193, 470|206, 890|229, 380)

203, 200
185, 350{193, 680|208, 5901229, 110/200, 130
185, 480|193, 900|210, 950|230, 000

185, 860|194, 150,213, 230230, 900
186, 150(194, 410/214, 810(231, 760
186, 360|194, 620/215, 600|232, 660

234, 320
232, 880)
231, 530
229, 740)
227, 940

225, 930
223, 970
221, 620)

157, 020,
154, 480
152, 300
149, 400
147, 030

144, 430|
2, 080;

100, 980
98,100
95, 060
92, 250

179, 840) 89, 430

180, 220

138 210,

137, 180
135, 960)
134, 900
133, 740
132, 600

131, 590
130, 720
129, 670
128, 660
127,730

181, 350,
181, 480!
181, 690

181, 770
181, 940

.............. 188 820

176, 170

104, 690|119, 420!

-|104, 870,119, 750
104, 900/120, 010|1

105, 150(120, 260
105, 400{120, 700}

105, 800/121, 220
106, 220,121, 700,
107, 470/122, 180
109, 680,122, 730
110, 720/124, 250
111, 510‘|

167, 600
168, 210

176, 340
176, 550

68, 740(176, 710
169, 280{176, 960|
169, 640177, 380,

170, 010{177, 880
170, 340/178, 210)
170, 670(178, 380)
171, 040{178, 500)
171, 410/178, 630
171, 780{178, 710)

182, 020)
182, 190
182, 360
182, 480}
182, 610|

182, 780)
182, 860!
182,

186, 4901194, 920/216, 090|233, 600
186, 710[195, 440|216, 570{234, 100
186, 740|196, 040|216, 710233, 560
186, 830!196, 6401216, 930|233, 200
186, 870(167, 280/217, 240{233, 200

187, 040|197, 840)217, 410|233, 200

185, 7301
182, 530

126, 770
125, 770]

179, 630|124, 210
176, 800(121, 990
174, 220{119, 500{

171, 6201117, 340}

187 120 198 490 217 460233 380

990 187 250 199 220 217 370(233, 960,

217, 630|234, 500]
21%340234,680

187 420 199 870,
87, 200 560
187,800} < aen -

»

169, 24 114 590,
166 780) 111 910
164. 340 109 500}
161, 8301106, 680)

159, 108, 980
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KACHESS RIVER NEAR EASTON, WASH.

Locarion.—In sec. 3, T. 20 N., R. 13 E., three-fourths of a mile below Kachess
storage dam, one-fourth of a mile above mouth and 2 miles northwest of
Easton, Kittitas County.

DRAINAGE AREA.—64 square miles (measured on topographic maps).

RECORDs aAvAILABLE.—November 20, 1903, to September 30, 1922.

GaceE.—Stevens water-stage recorder at highway bridge; installed August 13,
1916; inspected by. Fred Diener.. Original staff gage.on leff bank a quarter
of a mile below Kachess storage dam was replaced by water-stage recorder
at same site and datum July 22, 1913.

DiscHARGE MEASUREMENTS.—Made from cable 20 feet below site of old gage or
by wading.

CHANNEL AND coNTROL.—Bed composed of light grawel and sand; shifting fre-
quently. One channel at all stages. Control formed by broad rifle 125
feet below gage. '

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 6.17 feet
on July 20 (discharge, 1,610 second-feet). Practically no flow when gates
in dam are closed.

1904-1922: Maximum discharge, 2,240 second-feet (computed from gate
opening) August 27, 1920; practicdlly no flow when gates in dam are closed.
fce.—Stage-discharge relation affected by ice at times.

Diversion.~—None.

Recurarion.—Flow controlled by storage and release of water in Kachess
Lake reservoir. Monthly discharge, without s‘(orage, determined from
records of stage of reservoir.

Accuraey.—Stage-discharge relation changed eontinuously:during period gates
were open; not affected by ice. Rating curve revised for 1922 has been used
as standard form of curve for this station and changes in control indicated
by discharge measurements are assumed to yield curves parallel to this.
Water-stage recorder inspected daily except as noted in footnote to table
of daily discharge and when gates are closed. Daily discharge for periods
when gates were open aseertained by shifting-eontrol method. When gates
were closed leakage estimated from knowledge of governing conditions.
Records good.

CooreratioN.—Complete records furnished by United States Bureau of
Reclamation.

Discharge measurements of Kachess River near Easton, Wash., during the year
ending Sept., 30, 1922.

! j

. Gage ‘ Dis- | - Gage Dis-
Date. Made by heigh 'charga Made by height. | charge.
I Feet. l See. Feet. | Sec.-ft.

Oct. 7| R.O.Crawford..__.._ | 400! 204 | July 18| R.O.  Crawtord......_.... 8.05| 1,
19 | G.L. Parker.. __._____. 2. 60 5571 Aug. 8 ... Q0o .. 5.23 869
May 16 | R. O, Crawford. ... | & 4o| 451 || Sept. 23| - 10- dor I 5.05 918

June 21 |__... s 2 U i 22t| @ ¢

* Estimated.
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Daily discharge, in second-feet, of Kachess River near Easton, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov.i Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1 1 2 2 2 3, 311,360 696 | 1,260 | 1,510
1 1 2 2 2 3 3| 1,480 857 | 1,260 | 1,510
1 1 2 2 2 3 31,480 | 911 1,200 1,460
1 1 2 2 22 3 311,480 1,080 | 1,260 | 1,420
1 1 2 2 2 3 31,200 1,140 | 1,260 | 1,420
1 1 2 2 2 3] 3847 781,140 1,2601 1,360
1 1 2: 2 2 3 607 237 11,200 | 1,110 | 1,260
1 1 2 2 2 3 496 311,290 857 | 1,140
1 1 2 2 2 3 410 311,420 884 | 1,050
1 1 2, 2 2 3 403 3| 1,480 884 967
1 11 2 2 2" 3 403 311,450 804 884
1 1 2 2 2 3 399 31,420 753
1 i 2 2 2 3 399 311,420 753 085
1 1 2 2 2 3| 406 3|1,420| 778| 1,110
1 1 2 2 2 3 422 3| 1,450 753 | 1,140
1 1 2 2 2 3 471 31,510 679 | 1,110
1 1 2 2 2 3! 607 311,510 679 1,080
1 1 2 2 2 3 679 3] 1,480 679 | 1,
1 1 2 2 2 3 607 311,510 655 995
1 1 2 2 2: 34 552 31,610 656 995
1 1 1 2 2 2: 2: 526 311,58 655 939
1 1 1 2 2 2 3 475 340 | 1,480 719 939
1 1 1 2 2 2 3 488 557 11,350 | 1,050 911
1 1 1 2 27 - 24 3.1+ 483 349 | 1,860:1:1;:200+| ~... 884
1 1 ) 1 2 2 2 3 479 303 1,320 | 1, 857
1 1 1 2 2 2 3 483 262 | 1,320 { 1,230 830
1 1 1 2 2 2 3. 522| 1121,320 1,390 804
1 1 1 2 2 2 3 548 211,820 { 1,390 778
1 1 1 b2 DU, 2 3 607 321,290 | 1,390 778
1 1 1 2 e 2 3 911 132 | 1,260 | 1,360 728
) I PO 1 2ol b PR 1,110 ... ... 1,260 | 1,420 _______

) Igor%;—(}age not read Oct. 11-18; recorder not operating; diseharge determined from gate opening and
. Jake stage.

Monthly discharge of Kachess River near Easton, Wash., for the year ending Sept.

30, 1922.
{Drainage ares, 64 square miles.} .
. JDischarge
Observed discharge | Run <
) > -off (acre-feet). withouat storage
(recoud-feet). (second-feet).
Month. ; Run-off

E i E - P in inches.

Meoxi-1 Mini- | : Witheut | - er

mum, | musm, | Mean.|Observed. ’S""md'k storage. | Mean. Squre

23] 11 e52l 4010 | 4450f 0] 139 | 217 2.50
14 1 1 59.5 | 12,700 12,800 | 215 3.36 3,75
1; 1 1 615 +47,5004 47,6001 774 12.1 13.95
21 2 2 123 +-6,930 7,0501 116 | 1. 80 2.08
2 2 2 111 +-4, 280 4,390 79.0 | 1.23 1.28
2 21 2 | 1% | +4810] 4906] 80.2] 1.25 144
3 3 3 179 -+12,8C0 13,0004 218 | 3.41 3,80
4,110 B 447 27,500 | 18,100 45,6004 742 4 11.6 13.87
1,480 3| 341 20,300 | 16,6001 36,3003 810 9.53 10.63
1,610 4 $96 11,820 81,200 | ~75400 3 58001 94.3¢ 1.47 1, %0
1,420 685 {1,020 62,700 ~55, 300 7,400 | 120 1.88 2.17
1,610/ 728 11,060 j 63,100 . —&2,20()‘ 004 151 .236 .26
The year......- L] 1) e ‘{259,000 { 653004 104,000 268 | 4.1 56,98

CLE ELUM LAKE NEAR ROSLYN, WASH.

Location.—In see. 10, T. 20 N, R. 14 E., at lake outlet, 4 miles northwest of
Roslyn, Kittitas County, and 7% miles northwest of Cle Elum.
- PRAINAGE AREA:=+202 gryuare miles: (measured onitepographie maps).
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RECORDS AvAILABLE.—May 4 to June 9, 1906; October 1, 1906, to September{30
1922,

Gage.—Since November 8, 1916, Stevens water-stage recorder referred to vertical
staff on left abutment of dam just above gates. This staff used since June
17, 1907; zero at elevation of gate sills, 2,122.75 feet. Considerable fall
between lake and dam for storage below 5.0 feet. Auxiliary gages at same
datum, about 400 feet above dam; installed October, 1907, and July 16, 1915,
used to obtain true elevation of lake at low stages. Prior to June 17, 1907,
vertical staff in lake above outlet, at datum 0.45 foot lower than present
gage. Recorder inspeeted by J. G. Giddings.

EXTREMES OF STORAGE.—Maximum stage during year from water-stage
recorder, 18.86 feet at 1.30 a. m. December 13 (storage, 42,560 acre-feet) ;
minimum stage recorded, 2.90 feet September 29 and 30 (storage, 6,040 acre-
feet).

1907-1922: Maximum stage recorded, 19.10 feet at 6 p. m. December 30,
1917 (storage, 43,180 acre-feet); minimum stage: estimated at 1.15 feet
August 31, 1906 (storage, 2,380 acre-feet).

StoraGgE.—Capacity of reservoir at crest of spillway, 24,100 acre-feet (gage
height, 11.3 feet). Storage or release each month used for determining dis-
charge without storage for gaging station below dam.

Accuracy.—Water-stage recorder referred to staff gage twice daily. Gage read
to hundredths. Records excellent.

CooPERrRATION.—Records furnished by United States Bureau of Reclamation.

Daily storage, in acre-feet, of Cle Elum Lake near Roslyn, Wash., for the year ending
Sept. 30, 1922.

I
Day. Oct. | Nov. | Dec.,| Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
25, 530| 27, 260! 26,240| 25,300 15,180 21,120| 24, 420 26, 870) 10, 600 7, 660+
25, 3504 26, 750| 27,290) 25, 210| 15, 590 21, 300| 24, 490 27, 190| 10, 450 7, 660
25,1701 26, 310 27, 0501 25, 140| 15, 820| 21, 450 24, 560| 27, 380, 10,490) 7,680«
24,990| 26, 080! 26, 730| 25,080 16, 120] 21, 620 24, 810| 27, 560 10,870} 7,700
24, 870| 25, 850! 26,310| 25, 100| 16,450| 21, 710{ 24, 870| 27, 800 11,210 7,740
24, 740| 25, 740! 26,040 25,100 16, 730| 21, 870| 24, 990| 27, 870 11,590 7,760
25, 810] 25,030 16, 960] 22, 040 25, 370 27, 750 11,890, 7,780
25, 690| 24,990 17,290‘ 22,180 25,780 27, 610 11,890‘ 7, 830+
25, 5101 24, 990| 17, 500, 22, 290 25, 940} 27, 220 29, 070 11,700, 7,890
25, 690/ 24,990‘ 17,700] 22, 440| 25, 900| 26, 980 11,510 7,930
28, 410] 24,920, 17,960, 22, 530| 25, 780 26, 820 11,300, 7,950
37, 580| 24, 670| 18,200 22, 25, 710] 26, 800 11, 100, 7,870
39,610f 23,810/ 18,410, 22, 840| 25, 620] 27,.050, 10,890 7, 760
33,830| 22,820/ 18, 630 22, 980| 25, 510 27, 870 10,680 7,610
30,640| 21,840; 18, 780} 23, 090| 25, 400| 28, 10, 530 7,490
29, 20,680’ 19, 040, 23, 200| 25, 330{ 30, 160| 10,300; 7,320
27,980}:19, 650i 19,260 23, 200| 25, 210| 32, 020 10,020 7,210:
i 27,380{ 18, 930l 19,480 23, 560| 25, 100/ 32, 700 9, 700! 7,090
26, 980| 17, 890, ‘19, 700; 23,720 25, 120| 31, 730} 9,490, 6,940
20 iiaans 25,010 25,030’ 26, 400| 17,440, 19, sgoi 23,810| 25, 210| 30, 350 9,280/ 6,820
25,010, 26, 340] 17,960, 20, 050’ 23,970' 25, 490! 29, 350 9,090 6,670
26,310} 17,910} 20,200, 24,060} 26, 100} 28, 740 8,860, 6,500
26, 150 16, 880 20, 3801 24 130} 26, 570| 28, 200| 27, 450 8,690, 6,400
3 y 25,9901 16, 510 20, 550/ 24,150 26, 710 g&, 050 8,5200 6,270
24, 900| 24, 870, 25,830} 16, 190} 20, 640, 24, 170{ 26, 780{ 28, 080} 8,350, 6,210¢
24, 920, 24, 990] 25, 740] 15, 670] 20, 810 24, 200 26, 870/ 27, 910 8,230, 6,160
25,060’ 25,0101 25,600, 14,060/ 20,970 24, 220/ 26, 960| 27, 730 8,040 6,120
2510 200101 20,680 14440 51,010 20260 20,010 21780 7760 6,040

5,420| 14, 260.._._._ 24,:310| 26, 5 f y

217, 980’ 24, 870; 25, 350] 14, 680I ....... 24, 330 26, 710, 29, 190| 7,720, 6,040
217, | ....... 25,330] 14,920{.._.... 24,350] . ceu-a- 29, 7,680/ ...
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CLE ELUM RIVER NEAR ROSLYN, WASH.

Location.—In see. 10, T. 20 N., R. 14 E,, below temporary crib dam at outlet.
of Cle Elum Lake, 4 miles northwest of Roslyn, Kittitas County, and 734
miles northwest of Cle Elum.

DRAINAGE AREA.—202 square miles (measured on topographic maps).

RECoRDS AvaiLABLE.—October 10, 1903, to September 30, 1922,

Gace.—Stevens water-stage recorder on left bank 800 feet below temporary
crib dam; instalted October 14, 1913; inspected by J. G. Giddings. For
description of previous gages see Water-Supply Paper 442,

DIsCHARGE MEASUREMENTS.—Made from cable about 350 feet below gage or
by wading.

CHANNEL AND CONTRoOL.—Bed composed of coarse gravel and boulders; shifting
at high water. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-
gtage recorder, 12.50 feet at 1 a. m. December 13 (discharge, 13,300 second-
feet) ; minimum stage, from recorder, 0.62 foot from 5 p. m. January 29 to
4.35 p. m. February 2 (discharge, 39 second-feet). ’

1904-1922: Maximum stage recorded, 14.05 feet at 2 p. m. November 15,
1906 (discharge, 18,700 second-feet) ; minimum stage recorded, zero at 6 p. m.
September 28, 1914 (practically no flow).

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—None.

RecuratioNn.—Flow partly controlled by storage and release of water at Cle
Elum Lake reservoir. Monthly discharge without storage determined
from records of stage at reservoir.

Accuracy.—Stage-discharge relation changed gradually October 1-5, 31, and
December 12. Rating curves used October 6-30 and December 12 to
September 30 well defined; that used October 31 to December 11 fairly
well defined. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying mean daily gage height to rating table.
Shifting-control method used October 1-5. Records good October to
December; excellent thereafter.

CooreraTioN.—Complete records furnished by TUnited States Bureau of
Reclamation, ’

Discharge measurements of Cle Elum River near Roslyn, Wash., during the year
ending Sept. 30, 1922.

- Gage | Dis- . Gage | Dis-

Date. Made by height. | charge. || D8te- Made by beight. | charge.

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

Oct. 1.92 300 June 20 | R. O. Crawford 4.32 | 1,630
2.20 402 d 3.18 890

» Dee. . E. 2.96 625 .86 70.8
Feb. 9 do. .71 49.1 || Sept. 22 1.58 209

May 15 5.19 | 2,330
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Daily discharge, in second-feet, of Cle Elum River near Roslyn, Wash., for the year
ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,090 392 39 63 172 [ 1,060 | 3,740 | 1,260 418 245
1,280 371 39 65 179 | 1,220 | 4,100 | 1,180 399 245
1,150 354 42 66 217 | 1,200 | 4,360 | 1,120 216 p.:4

967 345 43 68 273 | 1,390 | 4,620 | 1,090 73 A5
808 345 47 68 302 | 1,570 | 4,360 | 1,060 59 248
712 336 47 69 326 | 1,610 | 3,860 997 69 248
624 338 48 69 422 1 1,530 | 3,380 936 152 245
542 311 49 69 588 | 1,390 | 2,760 877 332° 245
502 311 49 72 612 | 1,260 | 2,610 877 332 245
562 302 50 72 612 | 1,160 | 2, 560 848 332 242
2,100 203 52 72 574 | 1,060 | 2, 560 848 [ 326 242
8, 700 453 52 75 524 | 1,060 | 2,460 877 332 242
11, 000 603 55 75 499 | 1,190 | 2,360 848 332 282
6,000 661 b5 76 465 | 1,530 | 2,410 877 332 ) 282
3, 500 661 56 78 433 | 2,220 | 2,460 877 332 273
2,270 686 57 78 302 | 3,380 | 2,220 877 332 267
1,720 681 - 57 80| 364 1| 5020|2010 877 332 261
1,390 636 59 81 345 | 5,580 | 1,840 877 332 245
1,120 607 60 88 338 | 4,620 | 1,680 877 326 240
966 503 60 91 358 | 3,500 | 1,610 877 311 229
848 60 2,660 | 1,640 877 302 224
792 83 | 2,220 | 1,570 877 203 27
738 63 1,920 | 1,420 8771 .. 282 200
661 63 | 11,840 1,320 [ 820}~ 276{ ‘199
603 63 1,880 | 1,290 712 298 186
547 63 1,800 | 1,360 636 320 186
520 63 1,680 | 1,420 520 308 184
486 63 1,760 | 1,460 516 290 | 179
445 2,140 | 1,460 494 248 177
428 2,610 | 1,360 { 469 245 174
403 3,160 |..___.. 441 245 |aeeeee-

Monthly discharge of Cle BElum River near Roslyn, Wash., for the year ending
Sept. 30, 1922,

[Drainage area, 202 square miles.}

. ischarge
Observed discharge Run-off (acre-feet) witll?out stor:
¥ . age
(second-feet). (second-feet).
Month. | hlsim
. .. . Per
Maxi- | Mini- Ob- Without

mum, | mum, | M| gerveq, | Stored. | gtorage, | Mean. e
224 | 484 |0 20,800 | 4+1,950:| 31,800 | 517 | 256 | 295
316 | 514 - 30, 600 —2,7 27, 800 467 | 2.31 2,58
403 11,720 106, 000 460 106, 000 1,720 | 8.51 9. 81
39 24,708 | —10,400 14, 300 233 115 1.33
39 54.2 3,010 6,000 9, 100 164 .812 .85
63 92. 4 5,680 | 43,340 9, 020 147 728 .84
172 | 565 33,600 | 42, 36, 000 605 | 3.00 3.36
1,060 |2, 140 132,000 | 3,210 135,000 | 2,200 | 10.9 12.87
1,290 2,410 143, 000 ~2,630 | 140,000 | 2,356 | 1.6 12.94
1, 260 441 52,000 { —16,400 35, 600 579 { 2.87 3.31
August.__ - 418 59 | 283 17,400 | —3,210 14, 200 231 1.14 1.31
September..__._____. 282 174 | 231 13, 700 -1, 640 12, 100 203 1.00 1.12
The year....... 11, 000 39 | 817 591,000 | —19,700 | 571,000 789 | 3.91 52.96

NACHES RIVER BELOW TIETON RIVER, NEAR NACHES, WASH.

Locarion.—In sec. 35, T. 15 N., R. 16 E., 600 feet below Tieton River, 500
feet above intake of Wapatox canal, and 5 miles northwest of Naches,
Yakima County.
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DRAINAGE AREA.~—942 square miles; revised (measured on: topographic maps
and Pl. I, Water-Supply Paper 369).

RECORDS AVAILABLE.—August 4 to October 28, 1905; March 16, 1909, to Octo-
ber 31, 1912; May 10 to September 30, 1915; April 13, 1916, to September
30, 1922,

Gace.~—Stevens continuous water-stage recorder on left bank; installed Decem-
ber 7, 1916; inspected by S. T. Asberry. Previous gages as follows: August
4 to October 28, 1905, vertical staff nailed to stump on left bank at nearly
same site as present gage but at different datum; March 16, 1909, to Decem-
ber 7, 1916, inclined and vertieal staff gage in two sections, on left bank, 8
feet above cable; April 3, 1916, verinca,l staff.installed tosupplement imclived -
and vertical sec¢tions.

DiscEARGE MEASUREMENTS.—Made from cable at gage.

CrANNEL AND cONTROL.—Bed of stream composed of small boulders and gravel;
shifts at extremely high water. One channel except at extremely high stages.

EXTREMES OF DISCHARGE:—Maximum stage recorded during year, from water-
stage recorder, 10.00 feet at 2 a. m. December 13 (discharge, 14,500 second-
feet); minimum stage, from recorder, 1.73 feet at 1 p. m. September 24
(discharge, 225 second-feet).

1905; 1909-1922: Maximum discharge, 18,800 second-feet at 8 a. m.
November 24, 1909; minimum discharge, 202 second-feet at 5 p. m. No-
vember 20, 1917, and September 23, 1918,

Ice.—Stage-discharge relation seriously affected by ice during severe winters.

Divirsions.—Above all important diversions except Selah Valley and Tieton
canals. Diversion through canals added to mean monthly fiow to deter-
mine natural flow past gage.

RecuLaTion.—Flow partly controlled by storage and release of water atjBump-
ing Lake. See record for Bumping Lake and table of monthly discharge for
Bumping River near Nile, Wash.

Accuracy.—Stage-discharge relation changed December 12; slightly affected by
ice for very few days in January and February. Possibly affectedfduring
periods of low stage by backwater from wing dam at intake of Wapatox
canal until after December 12. Effect of backwater probably slight.
Rating curves well defined. Water-stage recorder inspected daily. Daily
discharge ascertained by applying mean daily gage height to rating table
Records good October to February; excellent thereafter.

CooPERATION.—Maintained by United States Bureau of Reclamation in coop-
eration with Pacific Power & Light Co. TUnited States Bureau of Reclama-
tion made discharge measurements and computed discharge.

Discharge measurements of Naches River below Tieton River, near Naches, Wash.,
during the year ending Sept. 30, 1922.

| Gage | Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge:
Feet. | Sec-ft. |
Oct. 13 | Parker and Crawford..| 2.23 449 || May 19
Dec. 12 | R. O. Crawfor 8.15 9,970 || June 17
Jan, 20 | D.E.Ball___._ 3.14 1,090 || July 10
Feb. 3 {.....do_......_. 2.60 646 || Aug. 10 |
.ﬁpl‘. 27 | R. O. Crawford.. 411 2,030 || Sept. 15
10 ... Q0unnivivenvuad| 426 | 2,210

< Stage-discharge relation affected by ice.
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“Daily discharge, in second-feet, of Naches River below Tieton River, near Naches,
Wash., for the year ending Sept. 30, 1922,

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

Lo aee 576 | 1,100 | 2,200 | 1,460 729 539 681 | 2,140 | 6,130 | 1,650 520 473
S, 563 | 1,140 | 1,800 | 1,460 694 545 681 | 2,320 | 6,800 | 1,260 551 485
R, 551 | 1,020 | 1,600 | 1,460 | 694 | 508 | 800 | 2,260 | 7,260 | 1,500 | 502 456
[ 526 955 | 1,420 | 1,420 634 490 978 | 2,640 | 7,490 | 1,650 508 456
| S 608 786 | 1,300 | 1,460 621 485 932 ! 3,130 | 7,720 | 1, 600 473 490
R, 614 807 | 1,220 | 1,460 601 456 | 1,100 | 3,060 | 6,570 | 1,380 514 479
(R, 595 793 | 1,340 1,460 595 473 | 1,460 | 2,980 | 6,130 | 1,300 508 502
- S 576 | 771 | 1,300 | 1,460 | 608 | 461 | 1,800 | 2,700 | 5,910 | 1,140 | 502 514
| S, 551 743 | 1,220 | 1,420 576 467 | 1,340 | 2,380 | 5,490 | 1,020 496 479
10 520 722 | 1,340 | 1,340 589 |° 461 | 1,260 | 2,140 | 5,280 962 514 456
b | U 473 | 708 13,020 (1,300 557! 433|1,1402080|508 | 918| 569 444
12 o 450 681 | 9,660 | 1,300 563 461 | 1,060 | 2,020 | 4,880 873 634 461
) k. T 456 667 |12, 200 | 1,300 563 456 985 | 2,200 | 4,780 793 551 439
4. . 406 674 | 7,030 | 1,300 433 456 962 | 3,060 | 4, 980 640 532 428
b 1. S, 557 674 | 4,490 | 1,300 601 473 910 | 4,030 | 4,580 621 539 395
582 654 | 3,280 | 1,340 701 473 873 | 5,700 | 4,120 589 557 360

681 640 | 2,700 | 1,340 750 450 851 | 7,960 | 3,770 526 526 312

757 634 | 2,500 | 1,340 729 485 836 | 8,680 ! 3,520 514 502 281

701 520 | 2,140 | 1,300 708 502 895 | 7,260 | 3,360 557 496 256

687 | 422 | 1,860 | 1,060 647 | 496 | 1,060 | 5,010 | 3,360 | 563 | 473 256

674 360 | 1,920 | 1,060 694 502 700 | 4,580 } 3,360 563 479 256

660 365 | 1,860 | 1,060 722 508 260 | 3,860 | 2,980 563 473 252

614 496 | 1,700 925 701 514 | 2,080 | 3,440 | 2,640 551 485 244

582 563 | 1,650 910 674 502 1 1,970 | 3,360 | 2,440 569 485 225

569 563 | 1, 600 962 860 490 | 2,020 | 3,280 | 2,500 569 479 233

601 561 | 1, 550 496-| 2, 2,980 | 2,700 563 485 248

595 569 | 1,460 514 | 1,970 | 2,770 { 2,700 5456 508 294

667 | 634 | 1,460 545 | 1,860 | 2,770 | 2,570 | 520 | 508 303

970 582 | 1,420 . 551 | 1,860 | 3,280 | 2,380 532 456 200

903 | 1,100 | 1,420 563 | 1,860 | 3,940 | 1,970 | 532 | 444 256

829 |, 1,420 778 627 |- 5,080 520 456 |oeeaean

Estimated monthly matural discharge of Naches River below Tieton
Naches, Wash., for the year ending September 30, 1922.

{Drainage area, 942 square miles.]

River, near

. . Natural dis-
Discharge of river in s
Run-off in acre-feet. charge in
second-feet. second-feet.
Month. Diversions. (1)2&1;;
Mexi- | Mini R e Without Megu | aches.
axi- ni- iver " ou per
mum. | mum. | M0 ohserved. S\‘;};]‘P Tieton ifguﬂ&e Storage. | Mean. sgtixlzte
ley | canal. [reservoir,| g
canal.
October...... 970 | 450 619 —3,060| 40,700 | 662|0.703| 0.81
November...| 1,140 | 360 | 696 +120 | 41,500 | 697 | .740| .83
December...| 12,200 | 1,220 | 2,620 +16,700 | 178,000 | 2,890 | 3.07 3.54
- 78 —16, 000 58,400 950 | 1.01 1.16
—6, 350 29, 000 522 | .554 .58
~780 29, 700 483 1 513 .59
+1,030 82,600 ( 1,390 | 1.48 L 65
+18, 268, 000 | 4,360 | 4.63 5,34
+15,400 | 306, 5,140 | 5.46 6.09
~3,680 | 75,000 | 1, 1.30 1.50
—18, 500 40, 200 .694 .80
=13, 100 31, 700 533 | .566 .63
The year..| 12, 200 225 1 1,460 —9,320 (1,180,000 | 1,630 | 1.73 23. 52

- Nore.—The run-off without :storage-and estimated. siatural-dischsrge:shown in the sforegoing-table

represent natural yield as nearly as may be computed from stream-flow records. They do not t.
account depletion due to irrigation above the gaging station amounting to

e into

rhaps 6,000 acre-feet a year

and unmeasured waste above the gaging station on Selah Valley canal which reaches the river below the
river gaging station. Accordingly the actual natural yield is larger than shown.
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BUMPING LAKE NEAR NILE, WASH.

LocaTioN.—At storage dam in outlet, 12 -miles above American River and 19
miles west of Nile, Yakima County.

DRAINAGE AREA.—68 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 27 to November 22, 1909; November 3, 1910, to
September 30, 1922, .

Gage.—Vertical staff on gate tower; read by J. H. Nelson. Datum mean sea
level. Prior to November 3, 1910, vertical staff on north shore of lake,
one-fourth of a mile above outlet, at different datum.

EXTREMES OF STORAGE.—Maximum stage recorded during year, 3,430.08 feet
on July ‘5 (storage, 39,190 acre-feet); minimum stage recorded, 3,392.50
feet from March 12 to 18 (storage, 2,260 acre-feet).

1911-1922: Maximum stage recorded, 3,430.40 feet from 7.30 a. m. July
11 to 5.30 p. m. July 12, 1921 (storage, 39,630 acre-feet); minimum stage
recorded, 3,391.00 feet February 12-15, 1916 (storage, 1,260 acre-feet).

Sroraee.—Capacity of reservoir.at crest of spillway, 33,700 acre-feet. Eleva-
tion of gate sill, 3,389 feet, and of spillway crest, 3,426 feet. Storage or
release each month used for determining discharge with storage for gaging
station below dam.

Accuracy.—Gage read to hundredths twice daily. Records excellent.

CooreraTION.—Complete records furnished by United States Bureau of Reclama-
tion Service.

Daily storage, in acre-feet, of Bumging Lake near Nile, Wash., for the year ending
ept. 30, 1922.

Mear. | Apr. | May. | June. | July. | Aug. | Sept.
2,990 | 2,390 | 3,460 | 24,240 | 38,100 | 33,600 | 14,830
2,860 | 2,480 | 3,530 | 26,360 | 38,520 | 33,090 | 14,190
2,760 | 2,570 | 3,670 | 28,780 | 38,940 | 32,510 | 13,520
2,670 | 2,670 | 4,030 | 31,850 | 39,150 | 31,960 | 12,850
2,560 | 2,720 | 4,520 | 34,610 | 39,190 | 31,460 | 12,290
2,490 | 2,720 |, 4,810 | 36,500 | 39,180 | 30,830 | 11,630
2,430 | 2,760 | 4,960 | 37,700 | 39,120 | 30,090 | 11,020
+| 2, 370:{-2;820 | 5,060 f , 120 | 29,440 | 10, 390
2,310 | 2,840 | 5,020 | 37, 39, 060 , 860 | 9,760
2,290 | 2,850 | 4,960 | 37,840 ,990 | 28,250 | 9,140
2,270 | 2,880 | 4,860 | 37,840 | 38,880 | 27,690 | - 8,460
2,260 | 2,880 | 4,930 | 37,810 | 38,850 | 27,160 | 7,780
2,260 | 2,830 | 5,740 | 37,850 | 38,860 5 7,130

2,260 | 2,850 | 6,530 ) 39,010 | 26,110 | 6,

2,260 | 2,850 | 7,530 | 37,900 | 39,120 | 25,590 | 5,910
2,260 | 2,850 | 8,900 | 37,780 | 39,120 | 25,050 | 5,310
2,260 | 2,840 | 10,720 | 37,700 | 39,120 | 24, 4,790
2,270 | 2,820 | 12,690 | 37,640 | 39,120 | 23,880 | 4,320
30,230 | 16,300 2,310 | 2,820 | 14, 37,630 | 38,960 | 23,280 | 4,060
6,120 | 29,970} 15,810 | 6,280 | 2,360 | 2,850 | 15,310 | 37,630 | 38,660 | 22,800 | 3,620
6,280 | 29,660 | 15,300 | 5,810 | 2,390 | 2,850 | 16,140 | 37,620 | 38,300 | 22,250 | 3,220
6,450 | 20,400 | 14,760 | 5,270 | 2,420 | 2,860 | 16,760 ' 37,490 | 37,940 | 21,580 | 2,990
6, 600 5 14,200 | 4,7 2,440 | 2,960 | 17,170 ,430 | 37, 520 , 2, 850
6,830 | 28,920 | 13,580 | 4,210 | 2,460 | 3,060 | 17,640 | 37,360 | 37,130 | 20,240 | 2,740
7,220 | 28,500 | 13,080 2,450 | 3,160 | 18,200 | 37,360 | 36,710 | 19,580 | 2,600
7,490 | 28,010 | 12,500 | 3,540 | 2,420 | 3,220 | 18,630 | 37,360 | 36,320 | 18,950 [ 2,500
7,690 | 27,490 | 11,950 | 3,280 | 2,400 | 3,280 { 19,020 | 37,360 | 35,900 | 18,200 ; 2,460
7,960 | 27,030 | 11,380 | 3,150 | 2,380 | 3,350 | 19,460 | 37,360 | 35,420 | 17,390 | 2,430
8,280 | 26,570 | 10,820 |-.__... 2,370 | 3,400 | 20,070 | 37,400 | 34,930 | 16,730 | 2,420
8,810 | 26,100 | 10, 130 .| 2,380 | 3,400 | 20, 37,700 | 34,470 | 16, 2,390
....... 25,540 | 9, 2,370 3 emmeen-| 34,020 | 15,490 |.____..
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BUMPING RIVER NEAR NILE, WASH,

LocatioN.—A quarter of a mile below spillway of Bumping Lake dam, half a
mile below outlet conduit through storage dam, ¥114 miles above American
River, and 19 miles west of Nile, Yakima County.

DRAINAGE AREA.—68 square miles (measured on topographlc maps)

RECORDS AVAILABLE.—June 13 to July 31, 1905; April 27, IQOQ ‘to September
30, 1922,

GAGE.*Stevens water-stage recorder installed June 17, 1913; inspected by J. H.
Nelson daily. Since June 17, 1913, vertical staff on left bank, one-fourth

" mile below spillway of storage dams; reconstructed-at samie site and datum
April 27, 1915. For“deéscription ‘of previous gageswes Water-Supply: Paper
442,

DisCcHARGE MEASUREMENTS.—Made from eable about 40 feet below gage or
by wading.

CrANNEL AND coNTROL.—Bed composed of gravel and of large angular rocks;
shifts at extremely high water. Riffle control 60 feet below gage. Stage
of zero flow, gage height about 0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 4.43 feet at 7 a. m. June 9 (discharge, 1,270 second-feet);
minimum stage from recorder, 1.43 feet at 3.35 p. m. May 13 (discharge,
22 second-feet).

1906 and 1909-1922: Maximum stage recorded, 9.33 feet at 5 p. m.
December 29, 1917 (discharge, 5,180 second-feet); practically no flow when
gates in outlet conduit are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversions.— None.

ReauLaTION.—Flow partly controlled by storage and release of water at Bumping
Lake reservoir. Monthly discharge without storage determined from
records of stage at reservoir.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined. Waterstage recorder inspected daily. Daily
discharge ascertained by applying mean daily gage height to rating table or,
for a few days when range in stage was considerable, by averaging results
obtained by applying mean gage height for shorter intervals. Records

fair.
CooreraTiON.—Complete records furnished by United States Bureau of
Reclamation.

Discharge measurements of Bumping River near Nile, Wash., during the year
ending Sept. 30, 1922.

[' A
- Gage Dis- | o v QGage . Dis-
Date. Made by height. charge. Date. Made by height. cha.rge
Feet. l. Sec.~ft. |t Feet. | Sec.-ft.
O¢t. 4] R, O.Crawford________ 2 69 | 249 [t July 13 | Puud Taylor....____.__. L 182 56.8
51 .. do.__.____ 3.69 259 (I Aug. 24 P [ S L 3.15 408
12 [ G. L. Parker. 2. 51 182 || Sept. 26 "RJO. Crawford.__._.__. . .96 | 74.8
June 22 | Paal Taylor__. 3.78 I 781 | 4




YAKIMA RIVER BASIN, 188

Daily discharge, in second-feet, of Bumping River mear Nite, Wash., for the year
ending Sept. 30, 1922.

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

499 38, 451 1824 108 62 165 | 320 200 333 416
4774 151 451 80 96 62 179 333 200 342 421
412 125 448 89 89 68 1854 337 237 369 407
48§ 44 441 89 88 70 227 346 316 364 416
190 471 441 90|+ 81]-. V0. 2801 355:| . 333 387 426

407
190 280 431, 89 | 75 754 325 1,160 2014 412 426
’ 72" 79 325 | 1,230 257 402 421
184 284 421 -89 70 81% 320 1.2304 2331 387 412
184§ 287 412 89 68 84 320 ¢ 1,160 221 383 397

182 456 407 87 68 86 307 | 1,120 209 374 407
1821 606 337 87 66 | 84 Ig; 1,120 195 364 ég;

182] 60| 28| 136{ 65| 82| 25/L160] 90| 360| 369
1701 510 2161 201{ 63| 82| 27|n120] 114{ 378 337
9] s10] 26| 205{ e2] 81| 31|1040] 126| 378| 303
11| 510] 288] 291| 62| 79| <208| 968 1W| 37| 250
45] 04| 268 928¢| 61) 70| 329| 902 186| 364| 221
264 493| 3200 280y 62t 79| 342 ser{ =230 34| 190
27| 499| 451 284| 62| 79| 342 s67| 284| 860| 185
o7 520 w41 | e8v] 624 82| 346y s40! 201| 30| 138
27| 368| 4361 80| 62| 92! 346 7544 201| 387 16
271 4311 426 2611 63| 1057 3467 685 =291| 426| 103
27| 46| 421| 237] 63 112) 333| 666] 291 416 90
27| 472| 46| 192] 63| 122] 320 691] 320| 4i6 78
or] ar2] 4av2| 18] 62 130] 320 722| 325| w6| 70
981 4571 33| 18| 63| 1407 320 700| 3201 472 70
LBy dolg Iy B0 G2l My 3y 478 @0 43l 68
o8l a6 3 Tr el 1 337| 67| 316| 412| 66
36| 441 63 156] 346| =203| 312 412 63
...... J 448 61 ... 333 |.._..| B312| 402 | ... ..

Monthly discharge of Bumping River near Nile, Wash., for the year ending Sept. 30,
1922

[Drainage area, 68 square miles.]

: Discharge
Observed discharge Ri - ;
) i un-off (acre-feet). 1without storage
{second-feet). (second-feet).
1 Run-off

Montb, 1 ‘ f 4 4 1 P in inches,

“Maxi- | Mini- ‘Without Pl o

1. Mean. {Observed.| Stored. Mean. | square
+ [-mum, | mum. storage. mile.
Y ; 3 SR i ) b ™
- Octoher..... . .omeoo. 340 | 04 174 § 30,2084 ~3,0801 7,640 124 1.82 2.10 .
#id by o -4 281 146 '8, 690 +120 8,810 | 148 2.18 2.43
606 384 384 23,600 416,700 40,300 | 656 | 9.63 1.1
January. ... _..._._. 451 | 268 | 383 23,600 | —16,000 7,600 | 124 1.82 2.10
February__.___ ,——— 285 |- 871 171 9,480 —6,350 ] 3,130 56.4 .829 .86
March emmp———— 108 | 61 69.1 4, 260 —780 7 3,470 58.1 .854 .98
il S 156 62 92.6 55104 -1,030 8, 110 1.62 181
ay. ,———] 346 231 262 16,100 | 18,9001 35,000 | 569 8.37 9.65
Jupe: eeasf 1,230 203 791 47,100 415,400 62, 500 '1, 050 15.4 17.18
Juky. ... - 383 904 247 15,200 | —3,680 11,500 2.75 3.17
August. peeea 472 838 389 i —18,5004 5, 67.84 1.29 1.49
September... ——— 426 631 268 15,900 | —13,100! 2,800 47.1 £98 .

Theyear.....J 1,230 28] 282 1 204,000° —9,820% 195,000 | 269 3.9 3. 64
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TIETON RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

LocartioNn.—In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below intake of Tieton
canal, 15 miles above mouth, and 16 miles southwest of Naches, Yakima
County.

DRAINAGE AREA.—240 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 17 to September 17, 1906 (fragmentary gage-height
record) ; July 5, 1907, to September 30, 1922,

Gage.—Stevens continuous water-stage recorder on right bank about 1,000 feet
below intake of Tieton canal; inspected by G. G. Willis. Friez water-stage
recorder at same site used July 8, 1911, to October 13, 1918, For description
of previous gages see Water-Supply Paper 442. ‘

DiscHARGE MEASUREMENTS.—Made from cable about 500 feet below gage or by
wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifts slightly
at high water; gradient steep. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 8.15 feet at 1.20 a. m. December 13 (discharge, 6,150 second-
feet) ; minimum stage from recorder, 1.77 feet at 9.20 p. m. August 6 (dis-
charge, 12.5 second-feet). '

1907-1922: Maximum stage recorded, that of D:ecember 13, 1921; mini-
mum stage from water-stage recorder, 1.55 feet at 6.30 p. m. August 26,
1920 (discharge, 5 second-feet).

- TcE.—Stage-discharge relation affected by ice during severe winters.

Diversion.—Tieton canal has diverted water above gage since 1910. Diversions
through canal added to mean monthly flow to determine natural monthly
discharge.

RecuraTion.—Flow slightly regulated by storage and release of water at Clear
Creek reservoir about 15 miles above gage. Purpose of regulation to obvi-
ate diurnal fluctuations during irrigation seasons.

Accuracy.—Stage-discharge relation permanent; slightly affected by ice for
very few days in January and February. Rating curve well defined. Oper-
ation of water-stage recorder satisfactory, except as noted in footnote to
table of daily discharge. Daily discharge ascertained by applying mean
daily gage height to rating table. Records fair January and February;
otherwise good.

CooperaTioN.—Complete record furnished by United States Bureau of Recla-
mation.

Discharge measurements of Tieton River at headworks of Tieton canal, near Naches,
Wash., during the year ending Sept. 30, 1922.

Gage Dis- - QGage | Dis-
Date. Made by— height. | charge. || D8te: Made by height. | charge.
L Feet. | Sec.-ft. ' Feet. | Sec.-ft.

Oct. 14 | Crawford and Taylor..| 2.83 183 || June 12 | R. O. Crawford __.___.] 4.40 [1,170
-Dee. 10 | R. O. Crawford........ 3.74 662 || July 8| ... [¢ L« T, 3.34 | 428
Feb. 1| D.E. Ball - 186 25| D.E.Ball___._.._____. 2.54 | 110 .
Apr. 14 300 || Aug. 21 | R. O. Crawford _..____ 2.22 | 5.0
May 9 404 || Sept. 8 | Crawford and VanHorn| 1.93 21.8

18 1, 280

& Stage-discharge relation affected by ice.



YAKIMA RIVER BASIN.

185

Daily discharge, in second-feet, of Tieton River at headworks of Tieton canal, near
Naches, Wash., for the year ending Sept. 30, 1922

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

187 343 777 5565 218 194 259 527 | 1,560 623 139 50

187 330 539 540 292 211 263 533 | 1,780 275 128 52

178 317 598 526 275 197 317 504 | 1,940 574 94 38

162 309 717 497 | 240 194 352 586 | 2,180 662 69 59

168 309 710 496 225 190 357 636 | 2,240 610 58 54

165 304 675 482 221 184 404 568 | 1, 527 39 29

156 288 649 467 221 187 488 544 | 1,670 477 83 54

153 284 610 453 221 184 504 482 | 1,460 400 44 39

165 271 586 424 221 184 439 424 | 1,360 371 62 28

162 267 630 404 221 184 419 384 | 1,360 330 78 37

156 259 | 1,260 394 218 181 404 380 | 1,260 317 148 43

153 263 | 2,660 389 218 190 375 380 | 1,220 309 134 48

153 259 | 3,790 389 218 187 | 334 439 | 1,260 267 46 62

187 263 | 2,1 394 197 187 309 623 | 1,360 251 38 60

267 259 | 1,460 419 214 187 309 745 | 1, 240 31 40

326 259 | 1,170 214 187 317 {1,050 | 1,120 194 45 37

334 255 1 527 211 178 1,310 | 1,120 172 56 32

361 280 | 1,050 522 207 184 313 | 1,410 | 1,050 181 62 26

330 899 466 190 187 348 | 1,510 194 60 43

330 259 781 419 184 184 399 | 1,310 986 150 33 59

.............. 334 259 375 194 187 527 | 1,050 986 123 52 69
-l 326 259 781 317 204 201 592 876 884 109 34 85

- 317 300 714 304 194 211 544 769 724 33 76

.| 313 271 693 300 190 218 550 761 662 79 43 104
.............. 313 263 672 296 218 221 533 761 689 98 42 136
.............. 326 263 651 288 218 229 466 710 842 96 42 184
S| 313 202| 613) 275| 214 | 204 | 414| 689 876 78 38 225

-| 366 304 613 267 187 211 384 675 834 83 46 229

.| 414 300 582 263 |-ceeoe- 218 493 817 761 94 39 218

- 375 598 568 263 |-ooaao- 229 93 | 1,050 785 98 52 197
.............. 352 |-u.oo..| 554 248 [L.o.__.| 255 |-c.....| 1,360 |-..__..] 116 54 |ooanan

Note.—Water-stage recorder not operating Dec. 18 to Jan. 8; discharge determined from comparison
with records of Naches River below Tiston River.

Combined ﬁonthly discharge of Tieton River and canal at headworks of Tieton
canal, near Naches, Wash., for the year ending Sept. 30, 1922.

[Drainage area, 240 square miles.]

Discharge in second-feet. Combined run-off.
Combined. Combined.
Month.
River Canal Acre-
Maxi- Mini- | (mean). | (mean). M Per Inches. | ‘foq¢
ean. | square
mum. mum. ‘mile.
414 274 318 1.32 1.52 19, 600
598 255 202 1.22 1.36 17,400
3, 790 539 966 4,02 4.64 59,300
555 248 400 1.67 1.92 24, 600
202 184 216 . 900 .94 12, 000
255 178 198 .825 .95 12, 200
502 259 419 1L.75 1.95 24, 900
1,820 635 1,040 4.33 4.99 64, 000
2, 550 972 1,550 6. 46 7.21 92, 200
982 401 586 2.44 2.81 36, 000
470 353 383 1.60 1.84 23, 600
September...._.... 415 302 347 1.45 1.62 20, 600
The year..... 3,790 178 430 561 2.34 31.75 406, 000
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TIETON CANAL NEAR NACHES, WASH.

Location.—In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below canal intake and
16 miles southwest of Naches, Yakima County.

RECORDs avalLABLE.—Irrigation seasons 1910 to September 30, 1922.

Gaage.—Float gage installed in a stilling well about 500 feet below canal intake;
read by G. G. Willis.

DISCHARGE MEASUREMENTS.—Made from a gaging bridge 30 feet below gage or
by wading.

CHANNEL AND CONTROL.— Earth section merging into concrete-lined section 1,000
feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.35 feet on
July 17 (discharge, 325 second-feet). No flow October 16 to April 22.

1910-1922: Maximum stage recorded 5.53 feet for few hours September

9, 1921 (discharge, 344 second-feet); no flow when head gates are closed.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table.

CooreraTioN.—Complete record furnished by United States Bureau of Recla-
mation.

Canal diverts water from right bank of Tieton River in sec. 30, T. 14 N., R. 15
E.; water is used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash., during the year
ending Sept. 30, 1922.

- b o Gage Dis- i : by QGage | Dis-
Date. Made by- height. | charge. Date. | Made by ‘height, | charge.
! | Feet. | Sec.ft.’ Feet. | Sec.-ft.
Oct. 14 C‘v L Parker......_..__ 2.51 114 || July 11 { H. L. Morisette..__.___ 5.28' 310
. 193 24! D.E.Ball.____________ . 529 310
261 i} Aug. 21 | R.O. Crawford___..__ 5.32 324
310 21 | ' [+ S 5.31 313
302 Sept. 8| 'V%n dHorn and Oraw- 5.02
302
300 8 | Orawford and Van 5.05 309
322 t Horn.
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Daily discharge, in second-feet, of Tieton’ canal near Naches, Wash., for the year

ending Sept. 30, 1922.

Day. Oct. Apr. | May. | June. { July. | Aug. | Sept.
108 310 319 322 321
129 309 319 321 322
153 310 320 323 320
153 309 320 322 320
171 310 319 323 315
206 310 320 322 313
222 309 320 322 309
250 310 320 322 303
279 310 319 322 299
296 311 320 322 295
209 309 320 322 203
310 310 320 323 290"
311 310 320 322 286-
310 310 320 323 280¢
310 310 320 322 276
310 310 322 322 276
310 310 325 322 25
309 310 324 322 276
311 306 324 320 278
309 302 322 321 269
309 310 322 322 265
309 308 323 321 253
310 300 322 320 240
310 310 323 322 234
310 311 322 321 219
310 313 322 322 203
310 314 323 3 190
310 315 323 321 177
310 317 322 322 167
310 319 322 323 154
310 | 323 322 ol

Nore.—Canal dry during periods for which discharge i3 not shown,

Monthly discharge of Tieton canal near Naches, Wash., for the year ending Sept.

30, 1923.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.

123 0 59. 4 3, 650

82 ¢ 12. 4 738
311 108 273 16, 800
319 302 310 18, 400
325 319 321 19, 766
323 320 322 19, 800
322 154 267 15, 600

31986—261—wsp 552——13
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NORTH FORK OF AHTANUM CREEE NEAR TAMPICO, WASH.

Locarion.—In N'W. 14 sec. 2, T. 12 N., R. 15 E., at Prior ranch, 100 feet below
Nasty Creek and 314 miles northwest of Tampico, Yakima County.

DRAINAGE AREA.—69 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 26, 1907, to September 30, 1922,

Gace.—Stevens continuous water-stage recorder on left bank, about 300 feet
southeast of ranch house; installed April 6, 1919; inspected by G. A. Hill,
Roy Nicklas, and R. 8. Skillin. Previous gages as follows: August 26,
1907, to April 1, 1913, and August 20, 1915, to September 5, 1916, vertical
staff at same site and datum as present gage; April 2, 1913, to August 19,
1915, and September 6, 1916, to September 30, 1917, Stevens continuous
water-stage recorder; and April 14, 1918, to October 10, 1918, Stevens
eight-day water-stage recorder at same site and datum.

DiscHARGE MEASUREMENTS.—Made from gaging bridge 40 feet below gage or
by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders. Banks high;
not subject to overflow. Concrete control 50 feet below gage installed in
November, 1915. Stage of zero flow at time of construction of control, gage
height 1.45 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 3.75 feet at midnight May 17 (discharge, 456 second-feet);
probably higher during winter while station was not in operation. Mini-
mum stage from recorder, 1.61 feet on November 21 (discharge, 7.6 second-
feet) ; actual minimum probably occurred in the winter while station was not
in operation.

1907-1922: Maximum stage recorded, 4.60 feet at 9 a. m. June 18, 1916
(discharge, 728 second-feet); minimum stage recorded, 1.55 feet from 5 to 9
p. m. November 8, 1920 (discharge, 6.8 second-feet).

Ice.—Stage-discharge relation seriously affected by ice. Record discontinued
during winter.

Diversions.—Station is above all diversions.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation changed during winter while records were
discontinued. Rating curves well defined below 400 second-feet. Opera-
tion of water-stage recorder fairly satisfactory except as noted in footnote to
table of daily discharge. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection.
Records excellent for April to July, otherwise good.

Discharge measuremenis of North Fork of Ahtanum Creek near Tampico, Wash.,
during the year ending Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.-ft
‘Oc¢t. 15 | John McCombs......__ 1.89 2.2 || May 21

1.88 21.6 || June 18

5 fae..-
Apr. 17 2.08 45 July 25
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Daily discharge, in second-feet, of North Fork of Ahtanum Creek near Tampico,
Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
106 318 77 30 19
119 345 74 30 19
117 351 68 29 17
136 379 64 29 17
153 379 61 28 18
149 318 57 28 19
145 281 55 27
134 258 54 26 18
121 244 51 26 17
113 238 50 25 17
110 233 49 25 168
117 217 47 24 15
145 212 45 24 15
187 212 4 23 15
228 196 41 23 15
290 182 40 22 14
396 171 40 22 14
411 160 39 21 14
351 149 37 21 11
290 145 36 23
247 139 35 24
214 130 35 24
204 121 35 22
202 115 34 20 18
189 110 19
180 108 33 19
175 101 32 19
178 94 32 18
206 88 32 17
241 81 31 17 26
200 |ooooeoo 31 18 jomeaeee

Norte.—Water-stage recorder not operating July 30 to Aug. 17 and Sept. 20-29; discharge determined by
interpolation. Braced figures show mean discharge for periods indicated. No record Nov. 27 to Apr. 16.

Monthly discharge of North Fork of Ahtanum Creek near Tampico, Wash., for the
. year ending Sept. 30, 1922.

Discharge in second-feet.
Run-off in
Month. ] . acre-feet.
Maximum., | Minimum.| Mean.
October...._ ——— 25 19 20,5 1,260
November 1-26. 27 7.6 17.8 018
April 17-30. 136 48 96,7 2, 690
ay. 411 106 198 y

June.. 3 81 202 12, 000
July. 31 4.9 2,760
August. oo e aaae 30 17 23.3 1,430
September. - P 17.2 1,020

SOUTH FORK OF AHTANUM CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

LocatioNn.—In W. 34 sec. 23, T. 12 N., R. 15 E,, at Conrad ranch, 214 miles
above mouth of North Fork and 234 miles southwest of Tampico, Yakima
County.

DRAINAGE AREA.—26 square miles (measured on topographic maps and Pl I,
Water-Supply Paper 369).

RECORDS AvaiLABLE.—March 15, 1915, to September 30, 1922.

Gage—Vertical staff on left bank about 75 feet from ranch house; read by
Mrs. W. B. Conrad. Gage datum raised 1.00 foot on August 9, 1918.

DIsSCHARGE MEASUREMENTS.— Made by wading.
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CHANNEL AND coNTROL.—Bed composed of gravel and sand. Banks high and
wooded. Conecrete control 7 feet downstream from gage. Stage of zero
flow, according to levels run July 20, 1919, gage height 4 0.05_ foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.75 feet on
June 4 (discharge, 144 second-feet); minimum stage probably occurred
during winter when record was diseontinued.

1915-1922: Maximum stage recorded, 3.1 feet June 19, 1916 (discharge,
216 second-feet); minimum discharge, 4.3 second-feet September 25-26,
1915, and August 22 and 23, 1920.

Ice.—Stage-discharge relation seriously aﬁ‘ected by ice; record discontinued
during winter.

Diversions.—Small ditch diverting above gage supplies water to Conrad’s hop
fields.

Reaunation.—None.

Accuracy.—Stage-discharge relation changed October 17. Rating curves fairly
well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table; records
good.

Discharge measurements of South Fork of Ahtanum Creek near Tampico, Wash.,
during the year ending Sept. 30, 1922.

- Gage Dis- - Gage | Dis-
Date. Made by height. | charge. || Date- Made by height. | charge.
Feet. | Sec.ft. Feet, | Secft.
Oct. 16 0. 51 8.33 || June 18 illi 0.89 36.2
16 .51 7.82 || July 7 .64 15.6
Apr. 17 .68 17.8 29 . 56 10.4
Daily discharge, in second-feet, of South Fork of Ahtanum Creek near Tampico,
Wash., for the year ending Sept. 30, 1922.
Day. Oct. | Apr. | May. | June. | Fuly. | Aug. | Sept.

8.2 21 28 110 18 9.7 6.6

77 21 30 117 17 9.7 6.2

7.7 25 31 131 15 9.2 6.2

7.3 28 35 144 15 9.2 6.6

7.3 30 41 138 14 8.7 6.2

7.3 33 40 124 14 8.7 6.6

7.3 47 37 110 14 8.7 7.0

7.3 47 32 110 14 87 6.2

7.3 38 31 97 14 82| 6.2

7.3 35 28 84 14 8.7 6.2

7.3 31 28 78 13 9.2 6.2

7.3 28 28 71 13 87 6.2

7.3 26 33 70 13 8.2 58

8.2 23 38 64 13 8.7 5.8

82 21 47 51 12 8.2 5.4

7.7 18 70 52 12 8.2 5.4

8.2 18 104 45 12 7.8 5.8

7.8 17 131 36 12 8.2 5.8

8.2 19 124 33 12 7.8 58

8.2 25 97 32 11 7.8 5.8

7.8 34 81 29 11 8.2 5.4

8.2 37 59 29 12 7.8 58

8.2 35 60 28 12 7.8 5.4

7.8 34 54 26 11 7.8 5.8

8.2 33 55 26 11 7.0 5.4

9.2 34 50 25 12 7.0 58

8.7 32 51 25 11 6.6 6.2

8.7 31 55 22 10 6.6 6.2

8.2 29 60 21 10 6.2 6.2

8.2 29 70 21 10 6.2 6.2

8.2 | oeooaa 84 |ooemeae 9.7 6.2 |cceenan -

Nore.—No record Nov, 1 to Mar. 31.
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Monthly discharge of South Fork of Ahtanum Creek near Tampico, Wash., for the
year ending Sept. 30, 1922.

Discharge in second-feet.
Run-off in
Month. . acre-feet,
Maximum. { Minimum. | Mean.

9.2 7.3 7.89 485

47 17 29.3 1,740

131 28 55.2 3,390

144 21 65.0 3,870

18 9.7 12.6 775

9.7 6.2 8.06 496

7.0 5.4 6.01 358

TOPPENISH CREEK NEAR FORT SIMCOE, WASH,

Locarion.—In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 114 miles below
highway bridge, 314 miles southeast of Fort Simcoe, Yakima County, and 5
miles southwest of White Swan,

DrAINAGE AREA.—124 square miles (measured on Pl. I, Water-Supply Paper 369).

REcorps AVAILABLE.—February 27, 1909, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder on left bank half a mile east of
ranch house; installed August 19, 1915; inspected by A. B. Morrison.
Previous gages as follows: February 27, 1909, to July 22, 1913, chain gage on
left bank, a quarter of a mile above site of present gage; July 23, 1913, to
August 18, 1915, vertical staff attached to cottonwood tree on right bank
150 feet above site of present gage.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders. Banks
covered with brush; subject to overflow at extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-

stage recorder, 3.70 feet at 6 a. m. May 18 (discharge, 532 second-feet);

minimum stage from recorder, 0.96 foot at 9 p. m. August 25 (discharge, 2.6

second-feet).

1909-1922: Maximum discharge recorded, 1,650 second-feet at noon
May 4, 1916; minimum stage recorded, that of August 25, 1922.
Ice—Stage-discharge relation affected by ice; flow estimated from gage-height

records, discharge measurements, observer’s notes, and weather records.

Diversions.—Toppenish feeder canal was in operation during entire year.
Mean daily diversion ranged from 0.4 second-foot to 22 second-feet. In
addition to new acreage, this canal fulfills irrigation requirements formerly
taken care of by Nicol and Abe Lincoln ditches, which have been abandoned.
Diversion through canal added to mean monthly flow to determine natural
monthly flow past gage. Diversion of spring run-off into reservoir on
Simcoe Creek for use in irrigating Indian lands in proposed.

ReguraTion.—None.

Accuracy.—Stage-discharge relation permanent for year; affected by ice No-
vember 18-25, January 2-31, February 1-6, and February 28 to March 4.
Rating curve well defined. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height determined by inspection from recorder graph. Records excellent
except for extremely low water and for periods during which stage-discharge
relation was affected by ice.

CooprerATION.—Gage-height record and some discharge measurements fur-
nished by United States Indian Service.

’
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Discharge measurements of Toppenish Creek near Fort Simcoe, Wash., during the
year ending Sept. 30, 1922.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge,
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 19 | John McCombs._._._. 1. 52 15,5 (| May 5| R.S. Skillin.__........ 3.32 374
Apr. 15 | Kilgore and Skillin. 2.38 125 June 13 ... [ 7 T .79 39.2
19 d 2.35 116 July 26 |-_._ [+ 1 SR 118 5.7
2.99 290 I

Daily discharge, in second-feet, of Toppenish Creek near Fort Simcoe, Wash., for
the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.
11 18 313 39 146 237 76 6.0 4.0 4.8
11 18 205 30 150 268 70 5.0 3.6 5.5
11 18 129 196 277 68 4.0 4.2 4.4
11 17 92. 20 237 307 66 3.5 48 4.0
11 17 67 30 212 379 60 3.1 4.6 5.5
11 18 59 31 223 362 56 3.4 4.0 6.0
11 18 55 26 33 266 339 53 4.8 4.0 6.0
11 18 53 30 30 38 332 295 55 5.0 4.6 6.0
11 19 50 32 51 263 257 58 5.6 3.9 6.0
11 19 50 33 48 223 226 56 5.5 4.6 4.8
12 19 96 34 47 194 212 50 5.5 7.5 4,2
12 20 202 36 4 170 210 44 4.6 8.0 3.9
14 20 221 35 47 150 237 40 3.6 7.0 3.5
16 21 155 35 48 135 301 35 3.2 6.5 3.6
20 24 115 36 50 123 352 31 5.5 6.0 3.6
18 23 84 37 52 113 401 28 5.5 6.0 3.5
18 22 62 38 53 95 476 26 50 5.0 3.5
17 56 39 56 87 461 26 5.0 3.9 3.4
16 51 40 117 115 383 23 4.4 3.7 3.6
15 50 40 121 170 298 20 4.0 4.4 3.5
15 20 49 39 119 251 251 19 5.0 4.8 3.7
15 51 38 148 335 218 17 5.0 5.0 4.2
16 50 20 36 123 310 196 16 6.0 4.0 5.0
15 52 34 95 280 183 14 6.0 3.6 5.0
16 51 32 71 268 167 12 4.6 3.1 4.8
25 43 50 31 68 280 155 10 5.5 3.6 4.4
23 65 49 30 70 283 144 10 5.6 4.4 6.0
20 56 48 30 74 263 131 9 5.0 3.8 7.0
20 49 46 [ |eeeoe- 82 240 121 8 4.8 3.7 7.0
19 176 43 |1 eemeaae 86 210 107 7 4.0 48 7.0
18 |oeacoo 41|} feaeaool 126 |oeeeem 90 |-oemeee 4.4 5.0 |cemenan

NoTE.—Braced figures show estimated mean discharge for periods indicated. See paragraph on ice and
accuracy.
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Monthly discharge of Toppenish Creek and Toppenish feeder canal near Fort
Simcoe, Wash., for the year ending Sept. 30, 1922,

Discharge in second-feet.
Com-
bined
Month. Creek. Com run-off
Can: At in acre-
(mea:]). bined feet.
Maximum. Minimum.| Mean. (meéan).

October 15.2 7.3 22.5 1, 380
November 29.3 5.7 35.0 2,080
ecember 86.9 1.6 88.5 5, 440
January. 25.1 L7 26.8 1, 650
February 3L5 2.1 33.6 1,870
March_____ 66.0 2.3 68. 3 4,200
April 211 2.3 213 12, 700
May.. 259 12.7 272 16, 700

June.. 35.4 22.0 57.4 3,
July .. 3.1 4.77 14.7 19.5 1, 200
Aug 3.1 4.71 10.1 14.8 910
September 7 3.4 4.78 X 14.5 863
The year oo ooeo oo eemecaeeens 476 3.1 I 64.7 ‘ 7.7 72.4 52, 400

NorE.—Canal discharge determined from complete gage-height record and fairly well defined rating
curve.

SIMCOE CREEK BELOW SPRING CREEK, NEAR FORT SIMCOE, WASH.

LocatioNn.—In sec. 34, T. 11 N., R. 16 E., at site of proposed reservoir, 4 miles
northeast of Fort Simcoe, Yakima County.

DRAINAGE AREA.—77 square miles (measured on Pl. I, Water Supply Paper 369).

REcorDs avaiLaBLE.—November 20, 1915, to September 30, 1922. For a station
just above Spring Creek, February 28, 1909, to November 20, 1915.

GageE.—Stevens continuous water-stage recorder on left bank just below Spring
Creek; installed November 20, 1915; inspected by A. B. Morrison. .Previous
gages as follow: Prior to March 24, 1910, a chain gage 100 yards above Spring
Creek; March 24, 1910, to November 20, 1915, staff gage at same site and
datum.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CHANNEL AND .CONTROL.—Bed composed of sand and gravel. Concrete control
16 feet below gage. Right bank high; left bank is overflowed at medium
stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 4.13 feet at 5.15 p. m. December 1 (discharge, 357 second-
feet); minimum discharge probably less than 0.1 second-foot sometime
September 10-13 and 18-30.

1916-1922: Maximum stage recorded, 6.14 feet at 5 p. m. February 10,
1916, (discharge, 731 second-feet); minimum discharge probably occurred
in September, 1922,

Ice.—Stage-discharge relation not affected by ice.

Diversion.—Considerable water is diverted above station for irrigation. Since
about April, 1920, Simcoe Creek flume has diverted from 0.1 second-foot to
about 6 second-feet from a point just above Spring Creek. Monthly dis-
charge has been corrected for estimated diversion throughffiume.

REauLaTIiON.—None.
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Accuracy.—Stage-discharge relation changed December 1 and April 18. Rating
curve used prior to first change fairly well defined between 10 and 150 second-
feet; later curves poorly defined. Operation of water-stage recorder fairly
satisfactory. Daily discharge ascertained by applying to rating table mean
gage height determined from recorder graph by inspection. Records fair.

CooreraTioN.—Gage-height record and some discharge measurements furnished
by United States Indian Service.

.

Discharge measurements of Simcoe Creek below Spring Creek, at Fort Simcoe,
Wash., during the year ending Sept. 30, 1922.

. Gage Dis- . Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
Feel. | Sec.ft. Feel. | Secft.

Apr. 14 | Kilgore and Skillin____. 0.92| 2483 May 5| R.S. Skillin...._...._.. 148 ©73
14 ... [ 1 SN .92 | ©46.6 | June 13 |..___ & 1o .50 v8.2

s Includes measured overflow of 3.1 sec.-ft.
b No overflow.

Daily discharge, tn second-feet, of Simcoe Creek below Spring Creek, near Fort
Simcoe, Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.7 0.4 162 | 14 11 15 41 52| 27 4.7 2.0 0.3
.9 .4 821 13 11 15 43 54 | 22 4.7 1.8 .3
.7 .4 33| 12 11 17 46 57| 20 4.3 L5 .3
7 .4 23 13 11 17 55 59 | 18 4.0 L5 .2
.7 .4 19| 13 11 15 57 72| 16 4.3 L5 .3
.7 .4 14| 13 10 14 60 75| 14 4.3 1.7 .3
.7 .5 14 13 11 15 76 721 13 4.0 17 .2
.9 .5 13 13 11 19 94 70| 12 4.0 17 .2
.9 .4 14 12 11 20 85 60 11 3.8 L7 .2
.9 .5 14| 11 11 20 75 54| 10 3.8 L5 .1
1.0 .5 20| 13 11 20 67 49 8.5 3.8 L5 .1
1.2 .5 70 8.8 11 21 59 48 8 3.6 1.4 .1
1.0 .6 116 | 10 11 22 49 8 2.8 1.3 .1
.9 .6 85| 13 11 24 48 52 8 2.6 1.2 .2
.9 .6 64 13 13 25 45 60 7.5 2.8 13 .2
.7 .6 45 14 14 28 43 70 6 2.8 1.2 .2
.6 .6 38 14 14 29 40 94 6 2.8 1.0 .2
.6 .8 29| 14 18 32 33 120 5 2.8 1.2 .1
.7 .6 33 14 18 39 33 115 5 2.6 1.0 .1
.6 .5 15 16 39 37 101 4.7 2.6 1.0 .1
.6 .6 25) 14 15 39 46 84 4.7 2.6 1.0 .1
.6 1.0 21 14 16 39 60 70 4.7 2.3 1.0 .1
.4 2.0 20] 14 15 39 68 63 4.7 2.3 1.0 .1
.4 2.0 20 14 14 37 65 60 4.7 2.3 .4 .1
.4 2.9 19| 15 17 34 65 54 4.3 2.3 .3 .1
.4 2.6 20| 15 16 33 63 49 3.8 2.3 .2 .1
.4 2.9 20| 14 15 31 62 45 3.8 2.0 .3 .1
.4 3.2 20| 14 15 33 60 42 4.0 2.0 .3 .1
.4 3.5 19 13 oo 33 58 37 4.3 2.0 .3 .1
4] 16 16| 12 34 54 32 4.7 2.0 .3 .1
[ 3 PO, 151 12 40§ L3 A PR, 2.0 [ 20 PR

NoTtE.—Water-stage recorder not operating Dec. 18 and 19; discharge determined by interpolation.
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.

Combined monthly discharge of Simcoe Creek below Spring Creek and Simcoe
Creek flume, near Fort Simcoe, Wash., for the year ending Sept. 30, 1922.

Discharge in second-feet.
Com-
bin
Month. Creek. o ru?!-lo
Flume ~0m. acre-
K R (mean).s bined s
Maxi- Mini- Mean. | (mean). eet.
mum. mum.
1.2 0.4 0.77 47.3
16 .4 1.86 111
162 13 36. 4 2,240
15 8.8 13.1 806
18 10 13.2 733
40 14 27.0 1,
94 33 56.6 3,370
120 31 67.9 4, 180
27 3.8 15.1 898
4.7 2.0 . 67 281
August___ 2.0 .2 1.80 111
September - .3 .1 .66 39.3
162 .1 20.0 14, 500

Note.—Probably no flow in canal from Nov. 23 to Apr. 17. Mean discharge for remainder of year esti-
matet?1 from three discharge measurements during 1921-22, and from three to six gage height readings a
month.

RESERVATION DRAIN AT ALFALFA, WASH.

Location.—In sec. 29, T. 10 N., R. 21 E., at highway bridge a quarter of a mile
southeast of Alfalfa, Yakima County, and 2 miles above mouth of drain.

REcorps avaiLaBrLE.—December 5, 1912, to September 30, 1922; miscellaneous
measurements 1911 and 1912.

Gage—Vertical staff on right bank under highway bridge; read by Mrs. M.
Gelhart and H. Croon. |

DiscHARGE MEASUREMENTS.—Made from footbridge 1,000 feet below gage.

CHANNEL AND cONTROL.—Bed composed of gravel; shifting. Banks high.
Current swift at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.6 feet on
August 2, 3, and 12-18 (discharge, 556 second-feet) ; minimum stage recorded,
2.58 feet March 18 (discharge, 131 second-feet).

1913-1922: Maximum stage recorded, 8.2 feet on January 2, 1918, from
high-water mark (discharge estimated at 1,500 second-feet); minimum dis-
charge recorded, that of March 18, 1922.

Ice.—None.

REecurLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined. Gage read once daily to quarter-tenths prior to April 12; to
hundredths thereafter. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

CoopreErAaTION.—Some discharge measurements made by United States Office of
Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation
canals and the underflow of Toppenish Valley. During the low-water period
practically the whole flow of Toppenish Creek is carried into this channel by
seepage.
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Discharge measurements of Reservation drain af Alfalfa, Wash., during the year

ending Sept. 30, 1922.

Date. Made by— e cg;ge_
Feet. Sec.-ft.
Qct. 14 3.78 361
Apr. 13 3.00 203
20 2,90 186

Daily discharge, in second-feet, of Reservation drain at Alfalfa, Wash., for the

year ending Sept. 30, 1922.

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

1 420 329 352 243 213 223 184 223 374 420 544 510

2 420 307 374 243 213 213 223 374 465 556 5100
3 397 307 352 243 213 213 233 374 465 556 510
4 397 307 329 243 213 213 233 374 488 533 510
5 397 307 329 243 213 213 243 374 510 510 510
[} 374 307 329 233 213 213 194 243 374 465 522 510
7 374 285 307 233 213 203 243 397 442 533 510
8 374 285 307 233 213 203 264 420 465 510 488
9 374 285 307 233 223 203 264 420 465 510 488
10 374 | 285 285 233 2231 203 264 | 4421 465 | 510 488
374 285 285 233 223 203 285 465 465 533 488.

374 285 285 223 223 203 285 510 556 510

374 285 285 223 223 203 203 264 533 465 656 488

374 285 329 223 223 203 203 264 533 442 556 488

374 286 352 223 223 203 203 254 510 442 566 465

374 264 329 223 | . 233 203 203 254 510 4656 556 465

374 264 285 223 233 167 203 264 510 465 556 465

374 264 285 223 243 131 203 285 510 465 556 465

374 264 264 223 243 203 285 510 465 533 465

374 264 264 223 243 184 285 510 465 522 465

374 254 264 223 233 184 329 510 465 510 465

374 254 264 |, 223 223 184 329 533 465 510 465

352 254 264 223 223 203 329 510 465 510 442

352 254 264 223 223 223 329 510 465 510 442

329 254 264 223 223 158 223 329 488 465 510 442

352 264 264 223 223 223 329 465 488 510 442

352 264 254 223 223 223 329 510 510 442

329 264 254 223 223 223 338 420 510 510 442

329 285 254 223 Jmemoas 233 347 420 510 510 442

329 285 243 223 | ... 233 356 420 510 810 442

329 ... ... 243 | b 2 N ) R (R, 365 |-aoe--o 533 510 [cecemnn

Note.—No gage-height record Mar. 17, 19-31, Apr. 2-11, May 28-31, July 29, Aug. 1, 6, 13, 20, 23, 24, 27,

Sept. 3, 10, 18, 21, 24, and 29; discharge determined by interpolation.

Monthly discharge of Reservation drain at Alfalfa, Wash., for the year ending

Sept. 30, 1922.

Discharge in second-feet.
Run-off in
Month. . acre-feet.
Maximum. l Minimum. | Mean.
OCLODOY - o e e e e o] 420 ! 329 369 22,700
November._ . 329 254 © 279 18, 600
374 243 292 18, 000
243 | 223 228 14, 000-
243 213 223 12, 400
131 183 11, 300
233 |accmeama] 203 12, 100-
365 223 286 17, 600
533 374 459 27, 300.
533 420 472 29, 000
556 510 528 32, 500
510 442 475 28, 300
The Year. - oo ociamcmccceaen 556 131 334 242, 000
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SATUS CREEK BELOW DRY CREEK, NEAR TOPPENISH, WASH.

Locarion.—In sec. 24, T. 9 N., R. 19 E., at dam site 1 mile below mouth of Dry
Creek and 9 miles southwest of Toppenish, Yakima County.

DRAINAGE AREA.—427 square miles (measured on topographic maps and map of
Yakima Indian Reservation).

RECORDS AVAILABLE.—June 22, 1913, to September 30, 1922,

Gage.—Stevens continuous water-stage recorder on left bank; inspected by H. E.
and F. L. Larimore and R. S. Skillin,

DiscaareE MEASUREMENTs.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed composed of small boulders and gravel; shifting.

ExXTREMES OF DIsCHARGE.—Maximum discharge during year occurred on Decem-
ber 1, when water-stage recorder was not operating; stage and discharge not
determined. Minimum stage from water-stage recorder, 1.25 feet on Sep-
tember 14-22 (discharge, 9 second-feet).

1913-1922: Maximum stage recorded, 9.15 feet December 22, 1915, fromy
high-water mark in well (discharge, 3,870 second-feet); minimum stage
recorded, 0.28 foot at 10 p. m. August 28 and 4 a. m. August 30, 1915 (dis~
charge, 6.6 second-feet).

Ice.—Stage-discharge relation affected by ice; flow estimated from gage-height.
record, observer’s notes, and weather records.

DiversioNs.—Entire flow of Satus Creek above Lazy Creek is diverted for irri-
gation during July and August; records for low water in summer show
run-off of Lazy and Dry creeks and seepage return from upper Satus.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation changed December 1; affected by drift om
control October 1-24; by ice November 20-24 and January 1 to February 10.
Rating curve used prior to change fairly well defined; latest curve well
defined up to 750 second-feet. Operation of water-stage recorder unsatis-
factory through several periods, as indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for a few
days when variation in stage was considerable, by averaging results obtained
by applying mean gage heights for shorter intervals. Shifting-control method
used October 1-24, Records good except during breaks in gage-height.
record and periods of ice effect.

CooperATION.—Some measurements and a portion of gage-height record furnished
by United States Indian Service.

Discharge measurements of Satus Creek below Dry Creek, near Toppenish, Wash.,
during the year ending Sept. 30, 1922.

— Gage Dis- — Gage | Dis-

Date. Made by height. | charge. || Date. Made by height. | charge.
Feet, | Secft.

Oct. 28 June 21 | R. 8. Skillin .77 63.
28 28 ... do 1.60 30.3
Apr, 13 28 |..... do 1.60 4.5
18 Aug. 5 | Albertsonand Skillin.__{ 1.30 1.2

June 12
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Daily discharge, in second-feet, of Satus Creek below Dry Creek, near Toppenish,
: Wash., for the year ending Sept. 30, 1922.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
16 24 | 1,000 57 242 191 30 13 12
16 24 654 64 550 239 191 28 13 12
16 24 336 64 234 189 26 12 12
15 24 237 67 728 239 184 23 12 11
15 24 186 50 64 253 184 21 11 12
15 24 157 62 400 256 172 21 11 12
15 24 135 . 64 245 159 19 11 12
15 24 125 50 78 512 234 150 19 11 12
15 24 115 107 216 141 19 10 12
16 25 112 114 350 201 141 19 10 11
16 25 164 64 106 189 127 20 12 10
16 25 333 64 98 306 179 115 19 13 10
16 25 339 64 119 301 224 108 17 13 9.5
16 25 267 61 121 281 177 101 16 12 9
16 25 218 65 133 261 184 96 16 12 9
17 25 172 67 170 248 196 91 16 12 9
18 24 148 85 172 229 221 84 16 11 9
17 24 133 105 152 203 245 81 16 10 9
18 24 115 92 387 203 261 74 16 10 9
18 1056 84 433 292 250 68 16 11 9
21 18 20 101 84 403 339 239 64 16 11 9
22, 18 99 78 600 360 221 62 16 13 9
23 18 101 40 73 348 206 61 16 13 10
24 18 101 67 327 198 57 16 12 10
25, 19 35 99 70 309 196 53 16 11 10
26 24 46 96 67 350 205 184 47 16 11 10
27 27 59 94 64 283 170 43 16 12 11
28 21 134 87 57 269 166 39 16 12 12
29 25 96 86 269 170 36 16 12 12
30 26 582 81 256 175 34 15 11 12
31 24 (oo 701 N PRI ) R SRR 189 ... 14 11 fal

NoTE.—Water-stage recorder not operating Oct. 8-12, 25-28, Dec. 1, Jan. 8-13, Some period or periods
not determined Jan. 15 to Feb. 10, Mar. 23 to Apr. 3 and Apr. 5-11; discharge determined by interpolation
Oct. 8-12, from dallgmstaﬁ readings Oct. 25-28 and Apr. 8, from comparison with weather records Jan. 1

to Feb. 10. Otherw:

figures show mean discharge for periods indicated.

missing data supplied from a comparison with records of Toppenish Creek. Braced

. Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for

the year ending Sept. 30, 1922.

Discharge in second-feet. R P
un-off in
Month. acre-feet.
Maximum.| Minimum.| Mean.

QOctober - 18. 1 1,110
November. . 50. 5 3,000
December 196 12,100
January. 4.8 2,750
February 64.7 3, 590
March. 219 13, 500
April 351 20, 900
LY £ Y 213 13, 100
June.. 105 6, 250
July. 18.3 1,130
August. 1.6 713
September. 10.5 625

The year. 109 78, 800
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MISCELLANEOUS DISCHARGE MEASUREMENTS.

In addition to the records of stream flow obtained at gaging stations
and reported in the preceding pages, measurements of flow were made
at a number of other points, as shown by the following tables:

Miscellaneous discharge measurements in drainage basins in Washingion during
the year ending Sept. 30, 1922

Quillayute River basin.
Tributary to or divert- i Gage | Dis-
Date. Stream. ing from— Locality. height, | charge.
. Feet. | Sec.ft.
Aug. 10 | Soleduck River_.....__ Quillayute River ..... Former gaging station near 0.70 159
Faxrholm, ‘Wash.
Sept. 14 .34 87
Aug. 9 1.68 127
Sept. 14 | ____ [ 1 SRR FEPI (4 7' YN [ [ TSSO 1.46 78
Dungeness River basin.
Sept. 12 | Dungeness River....._ Strait of Juan de Fuca.| 500 feet above canyon or 0.80 177
gorge; 14 mile above fish
lvggtchery near Sequim,
15 | Highland Irrigation | Divertsfromright side| On hill above road crossing {........ 6.8
distriet canal. of Dungeness River of river near Sequim, Wash.
just below fish hatch-
ery near Sequim.
Finch Creek drainage basin.
May 20 | Finch Creek.. ...._.._. Hood canal.____.______. Mouth, Hoodsport, Wash.._|.__...._ 21
Skokomish River basin.
Nov. 1 | Skokomish River___.._ Hood canal._..___..._. Olympic Highway bridge |-....... 4,670
near Union, Wash.
May 20 | Big Creek._.....____... North Fork of Skoko- | Road crossing at mouth, near|.-....... 32
mish River. Lake Cushman, Wa!
20 | Dow Creek. . ooeoneo|ouna- {4 1+ S Road crossing near Hoods- 3.1
port, Wash,
Snohomish River basin.
Sept. 27 | Olney Creek___.._._... Wallace River. ........ SE. }Y4see. 12, T.28 N,, R, |.___.._. 36
8 E., near Startup, Wash.
25 | Sultan River___.___._. Skykomish River.__.. 114 rmles above city of Ev- [______. 131
erett’s diversion dam, near
Sultan, Wash.
Skagit River basin.
Sept. 5| South Fork of Sauk | Sauk River...........| Former gaging station near 4.20 251
River. Barlow Pass, Wash.
3 | Whitechuck River..._.[_.... Lo [+ SN Former gagmg station near .80 440
Darrington, Wash,
Sanpoil River basin.
Oct. 19 | Lost Creek. ........... West Fork of Sanpoil 0. 56 3.9

River.

Former gaging station near
Aeneas, Wash.
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Methow River basin.
Tributary to or divert- 5 Gage | Dis-
Date. Stream. ing from— Locality. height.| charge.
Feet. | Sec.-ft.
Oct. 13 | Chewack Creek....... Methow River........ Former gaging station be- 4,80 72
low Boulder Creek near
Winthrop, Wash.
June 14 | Methow Valley Irriga- |-.... Lo 1 T, 1,200 feet above highway 4.20 8.8
tion District canal. brldge at Twisp, Wash.
d im0 3.95 12
3.80 7.0
3.70 2.5
4.32 22
4. 58 21
1.14 18.9
2,68 50
1. 66 29
R1ght side of Twisp 3.81 2.0
River one-half mile
above mouth.
4. 56 1.1
4.75 9.7
Yakima River basin.
Oct. 21 | Yakima River......... Columbia River....... Former gaging station at 3.71 691
Umtanum, Wash.
b} I I (¢ 1+ TN BRI U U S, Former gagmg station near 3.09 923
Parker,
22 |o_. do ¢ 1, SN ORI Ao 3.06 840
Dec. 9 |-.... (o 1 SR I do._._.- RN 7, S 4,88 | 8,120
Oct. 7 | New Reservationcanal.| Diverts from Yakima | Former gaging station at | 3.52 339
River. Parker, Wash.
b T (Y« 1 S, -do. PR P L6 1 SN 3.53 334
7 Sunnyside canal ... .| ... (o 1 S, Former gaging station near 3.94 645
Parker, Wash.
17 feeeas Lo 1 SRR MR (4 1+ SR F do ....................... 3.39 512
24 |oeooo [< T T {4 10 YRR NI { SN 2.77 336
Oct. 18 | Toppenish feeder canal.| Diverts from left side | 250 feet below head gates....| 1.94 7.4
of To penish Creek,
o above gage
near Fort Simcoe,
1.59 2.5
2.23 1.7
2.70 23
1.32 W7
Sept. 14 -.do do. 2.13 110
ay & | Simeoe Creek flume.. . Dlvertq from left side | Gaging station near head- 1.18 2.4
of Simcoe Creek a works.
short distance above
gage near Fort Sim-
coe, Wash.
Sept. 14 do I T, PR s [ S .33 .6
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