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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
- IN WASHINGTON AND UPPER COLUMBIA

RIVER BASIN, 1916.

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, 1916.

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

~ Provided, That this officer [the Director] shal have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-

ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carned

the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and
for the investigation of underground currents and artesian wells, and for the prepara-

tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 80, 1895-1917.

3 7 $12, 500
L 20, 000
1897 to 1900, inclusive..... ... ..o il 50, 000
1901 t0 1902, inclusive. ... ..ol i 100, 000
1903 to 1906, inclusive. .. ... ... ... ioiiiiiiiiiiiiiia.s 200, 000
1907 oo et caaaaaas 150, 000
1908 to 1910, inclusive. ... ... ... . . Liiiiiiii..L. 100, 000
1911 t0 1917, inclusive...... ... .o il 150, 000

In this work many private and State organizations have cooperated,
either by furnishing records 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 13.

Measurements of stream flow have been made at about 4,100
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1916, 1,290 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
7 -
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miscellaneous discharge measurements were made at other points.
In connection with this work data were also collected in regard
to precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country and will be made
available in the water-supply papers from time to time. Informa-
tion in regard to publications relating to water resources is presented
in the appendix to this report.

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 depth 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. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (pp. 9-11).

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

“Run-off (depth in inches)” is the depth to which 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 depth 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.

The ““point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the river
would fall if there were no flow.
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CONVENIENT EQUIVALENTS.

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

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

Discharge Run-off (depth in inches).
(second-feet
per square
mile). 1day. | 28 days. | 29 days. | 30 days. | 31 days.
) P 0.03719 1.041 1.079 1.116 1.153
2iiiiinnnn .07438 2.083 2.157 2.231 2.306
Beverrnnnn 11157 3.124 3.236 3.347 3.459
[ SR . 14876 4.165 4.314 4.463 4.612
[ J . 18595 5.207 5.393 5.578 5.764
Beeeennnn. .22314 6. 248 6.471 6.694 6.917
Teviannnaof .26033 7.289 7.550 7.810 8.070
L J . 29752 8.331 8.628 8.926 9.223
L I, .33471 | 9.372 9.707 10,041 10.376

NoTe.—For part of a month multiply the run-off for 1 day by the number of days.

Tabdle for converting discharge in second-feet into run-off in acre-feet.

Discharge Run-off (acre-feet).
(second-

feet). 1day. | 28 days. | 29 days. | 30 days. | 31 days.

55.54 57.52 59.50 61.49
111.1 115.0 119.0

166.6 172.6 178.5 184.5
222.1 230.1 238.0 246.0
277.7 287.6 207.5 307.4
333.2 345.1 357.0 368.9
388.8 402.6 416.5 430. 4
444.3 460.2 476.0 491.9
499.8 517.7 535.5 553. 4

NoTe.—For part of a month multiply the run-off for 1 day by the number of days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

Run- i .
Discharge un-off (millions of cubic feet)

feet). . | 14day. | 28 days. | 29 days. { 30 days. | 31 days.

2.419 2. 506 2.592 2.678

Nore.—For part of a month multiply the run-off for 1 day by the number of daﬁfs.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Dischargo Run-off (millions of gallons).

1day. | 28 days. | 20 days. | 30 days. | 31 days.

18.10 18.74 19.39 20.04
36.20 37.48 38.78 40.08
54.30 56.22 58.17 60.12
72.40 74,96 77.56 89.16
90. 50 93.70 96. 95 100.
108.6 112. 4 116.3 120,
126.7 131.2 135.7 140.
144.8 149.9 155.1 160
162.9 168.7 174.5 1

Nore.—For part of a month multiply the run-off for 1 day by the number of days.
Table for converting velocity in feet per second into velocity in miles per hour.

{1 foot per second=0.681818 mile per hour, or very nearly two-thirds mile per hour; 1mile per hour= 1.4666
feet per second. In computing the table the values 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Feet per second
(units).
g 0 1 2 3 4 5 6 7 8 0
0.. 0.000 | 0.068| 0.136| 0.205| 0.273 | 0.341] 0.409| 0.477 | 0.545 0.614
1.. .682 .750 .818 .886 29951 1.02 1.09 1.16 1.23 1.30
2.. 1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 | 191 1.98
3.. 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
4 2.73 2.80 2. 86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
5 3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
6 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4,70
7.. 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
8 5.45 5.52 5.59 5. 66 5.73 5.80 5.86 5.93 6.00 6.07
9 6.14 6.20 6.27 6.34 6. 41 6.48 6.55 6.61 6.68 6.75

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

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

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

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for'one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches
deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.

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

1 second-foot for one year (365 days) equals 724 acre-feet.

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

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

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

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

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

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

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

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

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

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

100 Colorado miner’s inches for one day equalg5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.
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100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000, United States gallons equals 3.07 acre-feet.

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

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.
linch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

. -f 111
To calculate water power quickly: Second eﬁ;tlea, =L feet=11et horsepower on

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

The data presented in this report cover the year beginning October
1, 1915, and ending September 30, 1916. At the 1st 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 the year beginning October 1 is practically all derived
from precipitation 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 deter-
mining 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
discharge are made with a current meter by the general methods
_outlined in standard textbooks on the measurement of river discharge.
" (See Pls. I and II.)

From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from which
the monthly and yearly mean discharge are computed.
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The data presented for each gaging station in the area covered by
this report comprises a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge, 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 heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements

‘regarding location and equipment, information in regard to any
conditions 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 channel, and the cause and
effect of backwater. It gives also information as to diversions that
decrease the flow at the gage, artificial regulation, maximum and
minimum recorded stages, and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights read each day. At
stations on streams subject to sudden or rapid diurnal fluctuation
the discharge obtained from the rating table and the mean daily
gage heights may not be the true mean discharge for the day. If
such stations are equipped with water-stage recorders, the mean
daily discharge may be obtained by weighting discharge for parts of
the day or by use of the discharge integrator, an instrument oper-
ating on the principle of the planimeter and containing 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 that given in the 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’’ gives
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 8, 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 observations of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station or footnotes added
to the tables gives information regarding the (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
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gage readings, and (5) methods of applying daily gage heights to
the rating table to obtain the daily discharge.

For the rating curves ‘‘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 figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by including large noncon-
tributing districts in the measured drainage area, by lack: of infor-
mation 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 (depth in inches)’’ are therefore not computed if such errors
appear probable, and are also omitted for stations on streams drain-
ing areas in which the annual rainfall is less than 20 inches. All
figures representing ‘‘second-feet per square mile’”’ and ‘‘run-off
(depth 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 preliminary
estimates. The tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on records previously published.

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 eother officials, and are authorized by
legislative acts appropriating moneys.

In Washington the cooperating bureau is the Board of Geological
Survey, composed of Ernest Lister, governor; L. F. Hart, lieutenant
governor; Edward Meath, treasurer; Henry Suzzalo, president of
the University of Washington; and E. O. Holland, president of the
State College. The board was efficiently represented in the investi-
gations by Henry Landes, State geologist.

1 For a more detailed discussion, see Grover, N. C.,and Hoyt, J. C., Accuracy of stream-flow data: U, 8.
Geol. Survey 'Water-Supply Paper 400, pp. 53-59, 1916.
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Acknowledgments are due to A. W. Mahon, State engineer of Mon-
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Data for stations in Washington and Idaho were collected and pre-
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engineer, assisted by Lasley Lee, C. O. Brown, C. G. Paulsen, J. E.
Stewart, and J. T. Hartson.
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GAGING-STATION RECORDS.
QUINAULT RIVER BASIN.

QUINAULT RIVER AT QUINAULT LAKE, WASH.

LocaTion.—In NE. % sec. 8, T. 23 N., R. 9 W., at mouth of Canoe Creek, northeast
shore of Quinault Lake, 35 miles north of Hoquiam, in Grays Harbor County.
DRrAINAGE AREA.—264 square miles (measured on Plate I, U. S. Geol. Survey Prof.

Paper 7).

RECORDS AvAILABLE.—October 29, 1911, to September 30, 1916.

Gage.—Vertical staff in two sections on right bank of Canoe Creek 400 feet above
mouth; read by Mrs. T. T. Murphy. Gage read prior to January 1, 1913, at
Ingram Hotel (now Olson Hotel) on south shore of lake, at datum 1.05 feet lower
than that of present gage. All gage heights corrected to datum of present gage.

DiscHARGE MEASUREMENTS.—Made from boat or from cable half a mile below outlet
of lake and about 4 miles southwest of gage.

'

P
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CHANNEL AND CONTROL.—Bed composed of boulders. Left bank high and wooded;
not subject to overflow; right bank low, wooded, and subject to overflow at about
gage height 18 feet. Stage of zero flow, according to measurements made August
18, 1915, gage height —2.0 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.0 feet at 7.15
p. m. December 8 (discharge, 18,700 second-feet); minimum stage recorded, 0.4
foot at 7 a. m. October 1 (discharge, 395 second-feet).

1911-1916: Maximum stage recorded, 16.3 feet at 8 a. m. January 6, 1914 (dis-
charge, 32,500 second-feet); minimum stage recorded October 1, 1915.

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

Drversions.—None.

Reaurarion.—None.

Accuracy.—Stage-discharge relation permanent. Gage-height record prior to Sep-
tember unreliable. Gage read to hundredths twice daily. Rating curve well
defined below 12,000 second-feet. Daily discharge ascertained by applying
mean gage height to rating table. Records excellent for September; good for
remainder of year except for periods of considerable change in stage, for which
observer’s record is doubtful. .

Discharge measurements of Quinault River at Quinault Lake, Wash., during the year
ending Sept. 30, 1916.

Date. Made by— pote | oo || Date. Mado by— Pkl | i
Feet. | Sec.-ft. Feet, | Secft.

Dee. 10 | Tuttle and Murphy....| 6.93 9,440 || Sept. 28 | Parker and Locke...... 0.87 680
Mar. 3 | Paulsen and Locke..... 2.67 2,380 29 | G. L. Parker.ccceecaca. .82 666

Daily discharge, in second-feet, of Quinault River at Quinault Lake, Wash., for the year
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,640 | 3,160 | 2,280 | 1,500 | 2,520 | 3,030 | 3,030 | 2,280 | 3,570 | 2,400 | 1,210
,740 | 6,560 | 2,160 | 2,520 | 2,400 | 3,030 | 3,160 | 2,280 | 3,570 | 2,280 | 1,210
4,730 | 6,560 | 1,930 | 2,640 | 2,400 | 2,770 | 3,570 | 2,520 | 3,430 | 2,280 [ 1,120
4,730 | 6,740 | 1,710 | 2,520 | 2,160 | 2,770 | 3,850 | 2,640 | 3,290 | 2,040 | 1,100
4,730 | 6,740 | 1,600 | 2,160 | 2,160 | 2,770 | 3,990 | 2,640 | 3,290 { 2,040 | 1,080
2,520 | 6,560 | 1,600 | 2,040 | 2,040 | 2,520 | 3,990 | 2,520 | 3,160 | 2,040 | 1,060
1,930 | 7,100 | 1,820 | 2,520 | 3,030 | 2,520 | 4,130 | 2,520 | 3,030 | 2,040 | 1,040
1,930 17,700 | 1,820 | 3,430 | 6,740 | 2,280 | 4,280 | 2,400 | 8,030 | 2,040 | 1,040
1,820 11,600 { 1,820 | 3,990 | 7,840 | 2,520 | 4,130 |.2,520 | 3,850 | 2,040 995
1,820 | 8,440 | 1,500 | 7,100 | 9,260 | 2,640 | 3,850 | 2,770 | 3,990 | 2,040 924
1,820 | 5,870 | 1,600 | 8,840 | 8,040 | 2,520 | 3,430 | 2,770 | 3,850 | 2,040 852
1,820 | 4,890 | 1,600 | 6,560 | 7,840 | 2,400 | 3,030 | 3,290 | 3,570 { 2,040 820
1,820 | 4,280 | 1,500 | 5,210 | 7,100 | 2,280 | 2,770 | 3,850 | 3,290 | 2,040 820
1,820 | 4,130 | 1,400 | 8,380 | 5,700 | 2,400 | 2,640 | 4,130 | 3,570 { 2,160 790
1,820 | 3,570 | 1,400 {10,500 | 4,430 | 2,400 | 2,520 ] 4,430 | 4,130 | 2,040 760
1,710 | 3,290 | 1,210 10,500 | 4,130 | 2,400 | 2,770 { 5,370 | 4,130 { 1,930 732
1,600 | 3,030 | 1,210 { 8,810 | 8,850 | 2,520 | 2,770 | 6,040 { 4,130 | 1,820 732
3,160 | 3,030 | 1,210 | 7,100 | 3,570 | 2,640 | 3, 5,870 | 8,990 | 1,400 705
3,710 | 3,030 | 1,120 | 6,040 | 3,570 | 2,770 | 3,030 | 5,530 | 3,850 { 1,300 705
4,130 | 5,370 | 1,210 | 5,530 | 4,730 | 8,030 | 2,770 | 4,730 | 3,570 | 1,210 680
3,290 {12,000 | 1,300 | 5,210 | 6,740 | 2,900 | 2,520 | 4,430 | 3,290 | 1,210 680
3,290 112,700 { 2,900 | 4,890 | 6,740 | 2,770 | 2,280 | 3,570 { 8,030 | 1,300 680
3,710 | 7,840 | 6,560 | 4,430 | 5,870 [ 2,640 | 2,520 | 8,570 | 3,030 | 1,210 655
4,730 | 7,840 | 6,040 | 3,990 | 6,040 | 2,770 | 2, 3,850 | 2,900 | 1,210 655
3,710 | 5,530 { 4,730 | 3,430 | 5,310 | 2,770 | 2,040 | 4,130 . 2,770 | 1,300 655
3,290 | 5,210 | 3,850 | 3,030 | 4,580 | 2,770 } 2,280 | 4,130 [ 2,770 | 1,400 680
3,290 | 3,430 ] 3,430 | 2,900 | 4,430 | 2,770 | 2,520 | 3,990 | 2,640 | 1,500 705
3,290 | 2,900 { 2,280 | 2,770 | 4,130 | 2,770 | 2,520 | 3,990 | 2,520 | 1,400 630
3,290 | 2,160 | 1,820 | 2,640 | 3,850 | 2,520 | 2,400 | 3,850 | 2,520 | 1,300 655
3,290 | 2,280 { 1,600 ..} 8,200 { 3,030 | 2, 8,570 | 2,520 | 1,300 632
....... 2,280 | 1,500 |. 3,030 |-......| 2,280 [.......[ 2,520 | 1,210 [.......

Nore.—Discharge interpolated Oct. 9-11, 15-16, Mar. 25, and Sept. 4-6, because comparison with records
of re%ipitation indicates that gage readings were unreliable. Gage not read Sept. 10; discharge inter-
polated.
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‘Monthly discharge of Quinault River at Quinault Lake, Wash., for the year ending
Sept. 30, 1916.

[Drainage area, 264 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin Total 1
. . e inches on Ol n
Maximum. | Minimum. | Mean. sgg]aere drainage | acre-feet.
. area
11,200 410 2,550 9.66 11.14 157,000
8,640 1,600 3,270 12.4 13.83 195, 000
17,700 2,160 5,90| 22.7 26.17 368,000
6,560 1,120 2,180 8.26 9.52 134, 000
10, 500 1, 500 4,800 18.2 19.63 276,000
9,260 2,040 4,760 18.0 20.75 293,000
3,030 2,280 2,660 10.1 11.27 .158, 000
4,280 2,040 2,990 11.3 13.03 184, 000
6,040 2,280 3,670 13.9 15.51 218, 000
4,130 2,520 3,320 12.6 14.53 204,
2,400 1,210 1,730 6.55 7.55 106, 000
1,210 632 835 3.16 3.53 49,700
17,700 410 3,230 12.2 166.46 | 2,340,000

PUGET SOUND BASINS.

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

Locatron.—Insec. 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, in Mason County.

DrAINAGE AREA.—I1 square miles (measured on Plate I, Professional Paper 7, and
township plats).

RECORDS ‘AVAILABLE.~—August 17, 1910, to September 22, 1911; February 1, 1913, to
to September 30, 1916.

GAce.—Stevens water-stage recorder on left bank just below trail bridge; inspected
by G. H. Moore. Fragmentary records 1910-11 obtained from vertical staff 25
feet below bridge.

D1scHARGE MEASUREMENTS.—Made from cable about a mile above bridge or by
wading.

CHANNEL AND coNTROL.—Channel curved above gage; straight for 200 feet below.
Banks high; not subject to overflow. Control composed of rock and gravel;
practically permanent. Stage of zero flow determined October 12, 1915, gage
height 4.2 feet 1-0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 18.26 feet at
2 p. m. December 8 (discharge, 8,000 second-feet); minimum stage recorded, 5.82
feet midnight to 9 a. m. October 1 (discharge, 102 second-feet).

1913-1916: Maximum stage estimated at23.5 feet January 6, 1914, during part
of day when recorder was not operating (discharge, as estimated, 14,000 second-
feet); minimum stage recorded, 5.81 feet September 30, 1915 (discharge, 100
second-feet).

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

DrversionNs.—None.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation changed September 4, 1913, when drift lodged
on control. High water of November 24, 1913, removed drift. Rating curve
used before and after period when drift was lodged on control well defined.
Rating curve used during that period fairly well defined. Daily discharge
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ascertained by applying to rating table mean daily 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 excel-

lent except for period when drift was lodged on control and when recorder was
not operating satisfactorily. See footnote to tables of daily discharge.
CooPERATION.—Gage-height record and most of discharge measurements furnished

by city of Seattle.
Discharge measurements of North Fork of Skokomish River mear Hoodsport, Wash.,
during the years ending Sept. 30, 1913-1916.
Gage Dis- _ Gage | Dis-
Date. Made by height.| charge. | Date- Made by height. | charge.
1913. Sec-t. Sec.-ft.
Feb. 3 560 || June 25 1,010
7 452 796
14 445 || Jhly 28 308
20 902 30 301
22 692 || Sept. 2 |.. 159
Mar, 11 572 3 153
Aug. 28 288
1914-15.
1913-14. Nov. 24 |..... d0.-..... 9.69 [ 1,280
Nov. 4 315 || June 18 | Parker and 7.50 452
5 767 19 | G. L. Parker..... 7.42 458
20 918
24 7,540 || 1915-16.
25 4,650 || Oct, 12 5.85 106
Jan., 5 7,300 12 5.85 106
10 2,000 | Sept. 1 7.06 342
16 1,640 2 7.10 351
June 5 841
Daily discharge, in second-feet, of North Fork of Skokomish River near Hoodsport, Wash.,
Jor the years ending Sept. 30, 1913~1916.
Day. Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
434 551 551 | 1,490 [ 1,400 614 235
448 491 536 | 1,790 | 1,100 614 248
448 491 521 | 1,790 946 598 908
434 521 521 | 1,690 927 598 [ 3,190
448 713 521| 1,440 1,020 5511 1,900
476 730 5511 1,260 1,020 506 1,140
506 646 679 | 1,220 1,100 491 784
582 582 854 | 1,220 984 476 632
614 551 95| 1,1 946 462 590
630 551 1,310| 1,100 1,020 434 548
630 630 | 1,490 ] 1,060 046 420 495
598 764 | 1,200 | 1,100 872 406 444
566 800 | 1,180| 1,220 836 392 418
521 764 | 1,020] 1, 782 366 304
491 747 1,020 730 340 370
476 713 984 965 696 327 358
696 879 890 908 713 340 346
890 747 836 890 764 340 335
782 927 1,060 854 322 324
662 984 890 | 1,140 946 304 312
598 | 1,020 908 | 1,180 984 292 312
536 5 964 | 1,400 1,020 202 301
491 818 | 1,100 ( 1,260 984 302 290
462 747| 1,220 1,140 946 292 280
434 696 | 1,220 1,100 890 280 269
406 7131 1,220| 1,060 800 268 259
434 713| 1,590 984 713 257 259
448 679 | 1,490 984 679 253 301
551 614 | 1,260 1,020 646 251 312
646 5821 1,180 | 1,310 582 248 280
508 |uuennne 1,260 |eeer.... 584 | 24| eeen.an
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Daily discharge, in second-feet, of North Fork of Skokomish River near Hoodsport, Wash,
Jfor the years ending Sept. 80, 1913-1916—Continued.

Day. Oct. Dec. Mar. | Apr. { May. | June. | July. | Aug. | Sept.
269 1,790 2,250 | 646 764 11,020 782{ 285 155
249 1,400 1,890 696 984 | 1,140 800 283 150
241 1,180 1,400 { 1,060 } 1,100 | 1,060 818 283 146
236 1, 1,180 | 1,720 | 984 | “g08| w782] 283 144
228 965 | 2,400 | 854 | T64| 679 271 143
226 984 836 | 1,690 800 679 598 266 143
225 984 800 | 1,310 836 646 582 264 159
225 927 836 | 1,140 946 782 582 251 168
217 836 854 | 1,100 946 800 566 242 164
232 782 800 | 1,220 946 713 566 231 153
b ) 418 872 764 | 1,220 927 662 566 226 146
,240 782 | 1,140 908 713 582 224 146
836 | 1,310 | 984 764 566 | 224 143
1,110 1,790 | 1,180 800 582 222 136
1,310 | 2,250 | 1,180 927 506 222 153
640 1,100 1 1,790 | 1,100 | 1,060 | 476 218 208
400 1,100 | 1,360 1,060 476 212 307
360 1,060 | 1,180 965 965 491 198 964
310 1,060 | 1,220 1 927 872 | 491 188 | 2,680
180 1,140 | 1,220 | 946 | 764 | 462| 184 2,180 -
100 1,140 | 1,060 | 1,060 696 420 186 | 1,100
140 ,100 965 | 1,140 646 379 184 713
1,020 1,020 890 | 1,180 598 366 180 566
908 908 836,| 1,180 713 366 177 462
818 782 1 1,060 946 353 175 406
47 764 984 800 340 169 406
696 800 { 1,020 713 322 168 462
713 7301 908) 662 304 168 448
696 679 782 679 | 297 166 406
730 662 747 730 290 162 366
713 |ce-ee-. 854 [La.....| 285 159 feeineen
3,150 | 1,140 764 | 3,190 566 | 747| 366 206 160
3,930 | 1,060 679 | 4,920 536 696 379 200 178
3,530 | 1,020 630 | 3,390 551 662 379 196 168
2,370 | 96 614 12,250 | 566 | 646! 366 188 157
2,070 872 598 | 1,690 598 679 353 180 148
324 | 1,790 782 582 1 1,400 646 47 332 177 143
302 | 1,490 713 566 | 1,590 730 747 314 169 140
290 j 1,310 713 551 | 1,540 747 662 314 169 141
278 1 1,310 679 521 | 1,260 747 582 314 177 141
379 { 1,140 630 506 | 1,140 984 566 295 169 140
Mo 462 | 1,060 598 476 1 1,060 1,060 506 | 280 171 133
12000 il..s 7641 1,020 551 462 | 1,100 | 1,020 506 255 171 132
1B 1,490 | 1,490 521 491 | 1,220 872 506 253 169 128
B 5 1,400 476 1,450 | 1,100 782 506 290 168 125
15t 7471 1,140 462 3,140 | 984 606 | 491 285 168 124
160 e ... 1,700 984| 448 1,800 | 984 630 491| 292| 166 122
L GO 3,930 872 434 1,400 { 1,100 630 | 401 307 164 120
18 o 4,830 818 406 1,490 | 1,140 679 476 285 162 119
19, ..ol , 190 800 392 1,220 1,100 696 448 266 160 117
20 3, 1,060| 379 1,060 | 1,060 | 662 434| 255| 159 117
353 1,060 | 927 646 | 406 | 248 160 116
340 1,180 818 662 406 246 160 112
337 1,310 747 662 406 237 159 110
330 1,180 730 713 420 229 155 110
335 1,020 606 | 1,230 | 406 | 224 151 110
379 890 679 | 1,310 392 222 148 110
392 800 679 | 1,260 366 218 143 108
406 764 662 | 1,310 353 218 138 105
420 872 679 | 1,100 353 220 140 102
434 1,260 630 890 353 214 141 100
Bliceee tevenann 566 1,220 lveoen..! 800 Looo...ld 208 3l
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Daily discharge, in second-feet, of North Fork of Skokomish River near Hoodsport, Wash.,
Jor the years ending Sept. 30, 1913-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1916.

1,590 730 | 679 | 434 872 800 | 1,440 | 747 353
1,060 | 924 448 836 984 | 1,180 | 800 | 1,400 696 366
1,960 582 420 7821 1,060 | 1,490 946 | 1,310 646 340
764 | 2,490 | 551 379 | 696 1,100 | 1,540 | 1,180 | 1,220 598 332
679 | 2,070 521 379 662 |1, 1,400 | 1,140 1,140 598 312
508 11,800 5067 379 646 984)1,440] 984)1,060| 614 295
536 | 1,850 | 521 448 850 9046 )1,490 | 965 1,020 598 280
506 | 6,200 | 491 662 | 1,800 ( 984 1,490 1,100 1,100 | 614 273
476 | 3,040 | 476| 756 |2,130| 1,020 { 1,310 | 1,180 | 1, 614 271
434 | 2,130 | 434 1,860 2,070 | 1,060 | 1,100 | 1,100 | 1,1. 582 255
420 | 1,690 | 406 | 2,130 | 2,010 | 1,020 965 965| 1,140 598 240
392 | 1,540 379 ( 1,400 | 2,070 927 872 984 | 1,2 598 235
366 | 1,400 1,100 | 1,840 854 818 | 1,140 | 1,180 614 233
366 | 1,200 353 | 1,550 | 1,440 890 800 | 1,540 965 582 222
406 ) 1,020 | 340 8,110} 1,220 984 854 ) 1,800 984 566 220
448 927 324 | 2,900 | 1,140 | 927 984 | 2,010 | 1,540 214
713 836 314 | 2,310 | 1,060 927 11,140 | 2,250} 1, 491 210
o84 | 782 307| 1,840 98¢ 1,060 1,180 | 2,250 | 1,140 [ 448 | 208
1,360 854 300 1,740 984 1,020 1,140 1, 1, 406 208
1,020 | 1,360 304 | 1,690 | 1,910 946 { 1,100 | 1,400 | 1,020 392 206
046 | 2,620 | 312 1,640 2,430 890 1,020| 1,140 84| 79| 202
1,180 | 2,970 | 558 | 1,590 | 1,950 836 927 | 1,100 | 946 392 200
1,590 | 1,790 | 1,550 | 1,440 | 1,540 764 854 1 1,180 946 420 198
1,310 | 1,360 [ 1,440 { 1,220 | 1,260 | 747 | 800 1,310| 908 | 448| 194
1,220 | 1,810 | 965 | 1,100 | 1,1 782 80011, 872 | 448 184
1,220 | 1,100 747 | 1,060 | 1,310 | 800 965 | 1,590 800 | 434 182
984 | ‘984 | 614 (1,020 1,400| 908 [1,060]1,400| 764| 420 188
836 | 1,060 551 984 | 1,220 | 1,060 | 1,100 | 1,220 730 | 420 182
872 491 927 | 1,060 | 1,020 | 1,020 | 1,140 696 | -392 175
836 836 462 |....... 946 946 927 | 1,180 713 379 168
ceeean- 747 434 |....... 890 |.......] 854 |.......] 782 366.......

NoTte.—No gage heightsavailable Feb. 2, 6,9, Oct. 6, 1913, Feb. 5-8, 11, 12, 14-17, 19, 24, 26, 1914; discharge
interpolated. Gage heights for Feb. 16-19, Oct. 11-15, 1913, Jan. 29-31, Feb. 9, 10, 13, 18, 20, 22, 23, 1914, and
June 14-19, 1915, estimated from gage height chart when recorder was not operating satisfactorily; con-
sidered fairly reliable. .

Monthly discharge of North Fork of Skokomish River mear Hoodsport, Wash., for the
years ending Sept. 30, 1913-1916.

Discharge in second-feet. Run-off.
Month. per | Depthin
Maximum. | Minimum. | Mean. | square i(}‘rcs’iggg ;ﬂm&%
6. area,
7.32 7.62 37,000
6.00 6.92 33, 600
774 8.64 41,900
1.0 12.68 61, 500
1 14.73 71,400
9.73 .22 54,400
491 4.85 23,600
16 6.87 33,400
...................... 357, 000
5. 62 6.48 31,400
17.8 19.86 96, 400
10.2 11.76 56, 900
26.5 30, 55 148, 000
7.90 8.32 40,400
1L1 12.80 62,100
1B1 | e 70,800
10.7 12.34 59, 800
8.89 9.92 18,100
5. 56 6.41 31,100
2.36 2.72 13,200
5.10 5.69 27,600
10.4 141.47 686, 000
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Monthly discharge of North Fork of Skokomish River near Hoodsport, Wash., for the
years ending Sept. 30, 1918-1916—Continued.

Discharge in second-feet. Run-off.
Month. . Per Depth in Totali
- inches on 'otalin
Maximum. | Minimum. | Mean. s]clllt;laé'e drainage | acre-feet..
g area.
1914-15.
: 5,190 278 1,270 .0 16.14 78,100
3,930 800 1,500 16.5 18.41 89, 300
1,140 330 568 6.22 7.17 34,800
1,890 392 867 9.53 10.99 53,300
1,260 848 9.32 9.70 47,100
3,140 462 989 10.9 12.57 60, 800
,920 630 1,350 14.8 16.51 80, 300
1,310 536 806 8.86 10.22 49, 600
747 353 515 5. 66 6.32 30, 600
379 208 3.07 3.54 17,200
138 165 1.81 2.09 10, 100
178 100 128 1.4 1.57 7,620
5,190 100 T 8.47 115.23 559, 000
1,810 105 428 4.70 5. 42 26, 300
1,590 366 834 9.16 10. 22 49, 600
6,200 730 1,660 18.2 20,98 102, 000
1,550 300 545 5.99 6.91 33, 500
3,110 379 1,270 4.0 15.10 73,000
2,430 646 1,330 14.6 16.83 81,800
1,100 |, 747 948 10.4 11.60 56,400
1,540 800 1,080 1.9 13.72 66, 400
2,250 800 1,300 14.3 15.95 77,400
1,540 696 1,060 1.6 13.37 65, 200
747 366 517 5.68 6.55 31, 800
366 168 238 2.62 2.92 14,200
6,200 105 934 10.3 139. 57 678,000

PUYALLUP RIVER BASIN.

PUYALLUP RIVER NEAR ELECTRON, WASH.

Location.—In NE. 3 NW. %} sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake of
Puget Sound Traction, Light & Power Co.’s flume, a quarter of a mile below
Mowich River, and 10 miles southeast of Electron, in Pierce County.

DRAINAGE AREA.—9] square miles (measured on Plate IV, Water-Supply Paper 313).

REcorDs AVAILABLE.—January 1, 1909, to September 30, 1916.

Gage.—Friez water-stage recorder on downstream side of left abutment of gaging
bridge; inspected by H. A. Waite.

DiscHARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNEL AND CONTROL.—Bed composed of boulders and glacial débris; shifting at
all stages, owing to steep gradient.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 5 p. m.
December 21 (discharge, 2,900 second-feet); minimum stage recorded, 0.41 foot
at noon January 11 (discharge, 154 second-feet).

1909-1916: Maximum stage recorded, 4.6 feet November 10, 1910 (discharge,
3,200 second-feet); minimum discharge (estimated), 112 second-feet December
24, 1914 (stage-discharge relation affected by ice).

Ice.—Stage-discharge relation slightly affected by ice; flow estimated from observer’s
notes and weather records.

Diversions.—None above station.

RegurarioN.—None.
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Accuracy.—Stage-discharge relation changed frequently; affected by ice January

12-23 and 28-30. Seven rating curves, well defined by frequent measurements
and parallel to standard curve developed in 1915, were used as follows: October
1 to November 19, November 20 to December 21, December 22 to March 9, March
10 to May 21, May 22 to June 17, June 18 to July 21, and September 25-30. Daily
discharge ascertained by applying to rating table mean daily gage height obtained
by inspecting gage-height graph or, for days of considerable fluctuation, by
applying gage height for shorter intervals; shifting-control method used July 22
to September 24. Discharge January 12-23 and 28-30 estimated from three-
current-meter measurements, observer’s notes, and weather records. Open-water
records good; other records fair.

CooreEraTioN.—Puget Sound Traction, Light & Power Co. furnished gage-height

record and made discharge measurements.

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

Sept. 30, 1916.

[Made by Barber and Waite.]
Gage Dis- Gage Dis- Gage | Dis-

Date. |peipht. | charge. Date. height. | charge. Date. height. | charge.
Feet, | Sec.-ft. Feet, | Sec.-ft.
1.08 395 1.48 544
1.45 599 2.03 862
1.3 469 2.31| 1,080
2.16 | 1,000 1.89 769
1.58 571 1.48 593
1.29 410 2.11 990
1.15 340 1.10 354
1.98 853 .91 201
1.38 480

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

Sept. 30; 1916.

............ 415 | 1,160 881 734 616 330 432 816 st 624
............ 369 781 648 430 539 373 427 891 721 827
............ 1,320 | 1,000 583 309 480 398 421 | 1,080 612 875

Day. Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
473 593 457 286 236 340 434 456 499 938 761
983 545 462 270 621 318 418 551 487 | 1,850 663
976 419 641 262 388 318 398 729 534 | 1,840 651
462 378 701 248 305 289 418 743 675 | 1,330 627
378 378 848 234 266 278 398 750 596 | 1,080 606
340 331 669 225 314 262 876 976 611
327 300 724 219 573 298 378 688 552 914 666
318 285 | 1,040 213 576 | 1,180 398 564 1,120 802
281 273 918 210 678 | 2,410 413 490 669 | 1,060 821
251 258 648 198 | 1,250 | 2,040 570 565 962 743
235 255 532 175 904 490 520 408 1,160
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Monthly discharge of Puyallup River near Electron, Wash., for the year ending Sept. 30,
1916.

[Drainage area, 91 square miles.}

Discharge in second-feet. Run-off.
Month, Per Depth in Total in
inches on o
Maximum. | Minimum.{ Mean. smre drainage | acro-feot
: area.

1,320 235 476 5.23 6.03 29,300
1, 225 592 6. 51 7.26 35,200
1,700 301 598 8. 57 7.57 36, 800
734 173 241 2.65 3.06 14, 800
1,290 236 7.25 7.82 38,000
2,410 262 753 8.27 9. 53 46, 300
743 330 4,79 5.34 25,900
876 349 505 5.55 6.40 31,100
1,680 487 9.69 10.81 52, 500
1,850 543 962 10.6 12,22 59,200
990 328 693 7.62 8.78 42, 600
721 292 413 4.54 5. 06 24,600
2,410 173 601 6.60 29,88 436,000

PUYALLUP RIVER AT ALDERTON, WASH.

LocaTtioNn.—On township line between sec. 25, R. 4 E., and sec. 30, R.5 E.,, T.20 N,
at county bridge No. 78, 1 mile north of Alderton, in Pierce County, and 1} miles
above Stuck River.

DRAINAGE AREA.—410 square miles (measured on drainage map published in Water-
Supply Paper 313).

REecorps AvamasLE.—November 20, 1914, to September 30, 1916.

GaGe.—Vertical staff on downstream side of bridge pier on right bank; read by E. W.
MacMorran and C. E. Barney.

DiscHARGE MEASUREMENTS.—Made from bridge at gage.

CBANNEL AND coNTROL.—Bed composed of silt and gravel; shifting. Right bank
is overflowed at gage height about 8 feet; left bank high and not subject to over-
flow.

EXTREMES OF DISCHARGE.—1914-1916: Maximum stage recorded, 8.6 feet December
22, 1915 (discharge, 12,800 second-feet); minimum stage recorded, 1.90 feet De-
cember 22 and 24, 1914, September 29-30 and October 12, 1915 (discharge, 390
second-feet).

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

Diversrons.—None.

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

Accuracy.—Stage-discharge relation changed at high water November 19 and March
10; slightly affected by ice January 17-19. Rating curve prior to November 19
well defined between 600 and 5,000 second-feet; November 19 to March 9, well
defined between 1,800 and 9,000 second-feet; after March 9, well defined below
9,000 second-feet. Gage read to hundredths once daily but oftener during high
water. Daily discharge ascertained by applying mean gage height to rating table.
Records excellent except for periods of low water in January and extremely low
water in October, for which rating curves were only fairly well defined.

CooprErATION.—Inter-County River Improvement Commission of King and Pierce
counties furnished gage-height record and made some discharge measurements.
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Discharge measurements of Puyatlup River near Alderton; Wash., during'tlw year ending
" Sept. 30, 1916.

Date. Mado by— Do | charse, | Date- Made by— poke | e,
, Feet, | Sec.ft. Feet. | Sec/t.
Dec. 4| O.G.Murray.......... 3.861 2,910 || June 6 |J.T.Hartson,.........] 2.90 1,670
Feb. 16 |..... L T T, 5.16 5,080 || July 51 O.G.Murray.......... 4.30 3,580
Mar. 10 | Hartson and Murray...] 6.60| 8,170 { Aug. 4| J.T.Hartson........-. 2,671 1,440
May 3| O.G.Murray...--..-.- 3.38| 2,200 -

Daily discharge, in second-feet, of Puyallup River at Alderton, Wash., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
2,410 (1,380 | 760} 1,270 | 1,790 | 1,790 | 1,680 | 2,030 | 1,570 | 1,460
2,130 11,380 3,610} 1,270 | 1,790 | 1,790 | 1,680 | 5,990 | 1,570 | 1,460
2,000 | 1,270 | 2 7380 | 1,680 | 2,030 | 1,570 | 6,820 | 1,360 | 1,260
2,990 | 1, 2000 1,270 | 1,570 | 2, 1,790 | 4,640 | 1,460 | 1,360
2,550 | 950 |1, 1,160 | 1,570 | 2,160 | 1,910 | 3,610 | 1,360 | 1,160
2,990 | 950} 1,500 | 1,270 | 1,570 | 2,290 | 1,680 | 2,840 | 1,260 890
2,650 950 | 2,650 | 1,160 | 1,460 | 2,420 | 1,570 | 2,420 | 1,360 850
2990 | 850 ) 4,110} 4,280 | 1,460 | 2,030 | 1,680 | 2,700 [ 1,360 | 850
4,220 ] 850(4,110] 8, 1,460 | 1,010 | 1,010 | 2,840 | 1,460 | 890
3,140 | 850 | 5,590 | 9,050 | 1,680 | 1,910 | 1,680 | 2,420 [ 1,360 | 850
2,550 | 850 | 5,590 | 5,990 | 1,790 | 1,790 | 1,460 | 2,420 | 1, 810
2,130 | 805 | 3,940 | 4,820 | 1,680 | 1,680 | 1,570 | 2,700 | 1,570 773
2,130 | 670 | 3,140 | 4,640 | 1,460 | 1,460 | 1,790 | 2,420 | 1,680 810
1,740 ] 670 ] 2,990 | 3,290 | 1,460 | 1,360 | 2,160 | 2,030 | 1,680 810
1,620 670 | 3,770 | 2,560 | 1,680 | 1,360 | 2,700 | 1,790 | 1,460 773
1,380 | 7151 5,010 | 2,560 | 1,460 | 1,360 | 3,140 | 2,560 | 1,460 810
1,620 684 14,820 | 2,290 | 1,570 } 1,360 | 3,450 | 3,290 | 1,160 810
1,500 652 | 3,770 | 2,030 §{ 1,460 | 1,460 | 3,610 | 2,560 975 810
1,620 621 3,29001 1,790 | 1,360 | 1,790 | 3,450 | 2,030 890 810
1,740 | 59 | 20090 | 20900 ! 1,360 | 1,790 | 2,420 | 1,010| s50| 810
7,910 670 | 2,840 | 2,990 | 1,460 | 1,680 | 2,030 | 1,910 850 850
11,400 | 670 | 2,550 | 3,140 | 1,460 | 1,680 | 1,680 | 1,910 | 850 | 890
5,010 | 2,130 | 2,270 | 2,560 | 1,360 ) 1,680 | 1,790 | 1,910 | 1,020, 736
3,610 11,870 | 1,870 2,160 | 1,360 | 1,460 { 2,030} 1,910 | 1,260 702
3,610 | 1,160 | 1,740 | 2,160 | 1,460 | 1,360 | 2,160 | 1,680 | 1,570 | 668
2,990 950 | 1,620 | 3,770 | 1,460 | 1,360 | 2,840 | 1,460 { 1,360 636
2,410 | 830 | 1,500 | 4, 2,840 | 1,460 | 2,990 | 1,460 | 1,360 | 810
2,270 | 760 | 1,500 | 3,290 | 2,700 | 1,460 | 2,840 | 1,570 | 1,570 736
2,270| 670 1,380 2,560 | 2,290 | 1,570 | 2,200 | 1,360 | 1,680 738
620 670 |..n.... 2,160 | 2,030 | 1,460 | 1,010 { 1,460 { 1,570 | 702
1,500 | 670 |--.-..- 1,790 |. ... 1,460 |-.--. wee| 1,680 | 1,570 |-eueeee

Nore.—Discharge interpolated Jan. 17-19, on account of ice.

Monthly discharge of Puyallup River at Alderton, Wash., for the year ending Sept. 30, 1916.
[Drainage area, 410 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in
Maximum. | Minimum. | Mean. square inches gg s;f:get?t{aehtl
. area.
3,990 390 1,150 2.80 3.23 70,700
9,050 530| 2,280 5.56 6.20 136,000
11,400 1,38 2,92 7.12 8.21 130, 000
2,1 590 919 2.24 2.58 56,500
5,500 760| 2,930 7.15 7.7 169, 000
9, 1,180 | 3,060 7.46 8.60 188,000
2,840 1,360 1, 4.05 4.52 98, 800
2,420 1,360 1,700 4.15 4.78 105, 000
37610 1,460] 2180 5.32 5.94 130,000
6, 820 1,360 2, 6.17 7.11 156, 000
1,680 850 1,350 3.29 3.79 , 000
1,450 636 2.16 2.41 52,600
11, 400 390 [ 1,960 78 65.08 | 1,430,000
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PUYALLUP RIVER AT PUYALLUP, WASH,

Locarion.—In sec. 21, T. 20 N., R. 4 E., 1,000 feet upstream from Puget Sound
Electric Co.’s railway bridge 1 mile north of Puyallup, in Pierce County, 2 miles
below mouth of Stuck River.

DRAINAGE AREA.—914 square miles (measured on drainage map published in Water-
Supply Paper 313).

Recorps avamaBLE.—May 1, 1914, to September 30, 1916.

GAaE.—Stevens water-stage recorder on right bank; inspected by engineers of Inter-
County River Improvement Commission and United States Geological Survey.

DiscHARGE MEASUREMENTS.—Made from cable 1,200 feet below gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 31.84 feet at 3
a. m. December 22 (discharge, 22,300 second-feet); minimum stage occurred in
January, when float was frozen in well.

1914-1916: Maximum stage, December 22, 1915; minimum stage, from recorder,
20.90 feet at 5 a. m. December 21, 1914 (discharge, 1,040 second-feet).

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

Diversions.—Two hydroelectric plants owned by the Puget Sound Traction, Light
& Power 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 to the
river. Water for the Dieringer plant is diverted from White River near Buckley
into Lake Tapps (capacity 51,000 acre-feet), and after use is discharged into
Stuck River.

RecuLATION.—See Diversions.

Accuracy.—Stage-discharge relation changed continually after March 1, owing to
channel-improvement work. Current-meter measurements made frequently.,
Rating curve used for period February 16 to December 31, 1915, well defined
between 1,000 and 20,000 second-feet; and this curve and six curves parallel
to it were used during rest of year. Daily discharge ascertained by applying
mean daily gage height to rating table; shifting-control method used March 18
to April 5. Records for periods prior to March 1, good; those for periods after
that date only fair, owing to numerous changes in stage-discharge relation.

CooreraTiON.—Inter-County River Improvement Commission of King and Pierce
counties furnished gage-height record and made some discharge measurements

Discharge measurements of Puyallup River at Puyallup, Wash., during the year ending
Sept. 30, 1916.

Gage | Dis- - Gage | Dis-
Date. Made by height. | charge. Date. Mads by height. | charge,
Feet. | Secft. Feet, | Sec.-ft.
Oct. 4| 0. G. Murray.......... 22.67 2,110 | Apr. 6 | Murray and Roberts...| 24.32 3,440
Nov. 2| J.T.Hartsoll.......... 22. 2,390 18 | J. T. Hartson.......... 24,47 3,890
18 |..... L6 1 24.52 4,840 | May 2| O. G. Murray .l 25.04 4,
19 | Murray and Hunter....| 28.96 4, 500 J. T, 24,04 3,320
20 | Parker and Murray....| 25.96 7,350 0. G. 24.94 4,490
Dec. 6| 0.G. Murray.......... 24,47 50 25.74 6,930
9 | Parker and Murray....| 25.83 25.24 5,780
22 | J. T, Hartson.......... 30.16 23.96 3,430
22 leee..dOo........ .. 20.62 22.52 2,090
Jan, 14 { C. G. Paulsen. 22.16 do 22.01 1,810
Feb, 18 | J. T. Hartson. .| 26.59 Brown and Maye: | 21.36 1,4
Mar, 3 . G. Murray... .| 23.73 3,000 27 C.O.Brown........... 21.72 1,
17 | J. T Hartson.......... 24.97 5,950
.
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Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1 1520 { 2,500 | 1,600 | 3,100 | 4,670 | 4,320 | 4,240 | 5,780 | 3,310 | 3,100
2 ,170 | 2,240 | 3.910 | 2,910 | 4,500 | 4,580 | 4,070 110,500 | 3,100 | 3,240
3 2040 | 2,290 [ 3,520 | 2,980 | 4,240 | 5,580 | 4,160 (15,700 | 2,980 { 2,670
Qeeennniinnnt| 2,150 | 1,830 | 4,240 | 2,190 | 3,040 | 2,730 | 3,830 | 6,160 | 4,850 |10, 3,240 3,040
Siieneennaanaa.| 1,710 [ 1,750 | 4,240 | 2,050 | 2,730 | 2,450 | 3,680 | 6, 3,240 | 8, 3,040 | 2,400
8.ieenenaeea..[1,520 | 1,710 | 4,410 | 2,000 | 2,620 | 2,670 | 3,380 | 7,160 | 4,410 | 6,860 | 2,790 | 2,100
..... cessaa---| 1,380 | 1,520 | 4,410 | 1,960 | 4,320 | 2.790 | 3,310 | 6,360 | 4,320 | 6,160 | 2,980 | 2,000
- S, L280 | 1,620 | 5,680 | 1,960 | 5,870 [ 6,160 | 3,380 | 5,780 | 4,760 | 6,560 | 3,170 | 2,190
[ N ,280 {1,480 { 7,060 | 1,830 ( 5,960 (14,100 | 3,380 { 5, 5,120 ( 6,360 { 3,310 { 2,140
[0 . 1,190 | 1,480 | 5,300 | 1,830 | 7,900 (16,500 | 4,160 | 5,120 | 4,760 | 5,580 | 3,100 | 1,830
)} SO 1,190 | 1,410 4,410 ) 1,630 | 7,570 |13,900 | 4,500 | 4,500 | 3,990 | 5,680 | 3,100 | 1,920
) b , 1,440 | 3,600 | 1,550 | 5,300 11,800 | 4,070 | 3, 4,070 | 6,160 | 3,310 | 1,870
J S 7 1,410 | 3,310 | 1,440 | 4.240 {10,700 | 3,680 | 3.680 | 4,670 | 5,960 | 3.5°0 | 1,870
2 4,500 3,380 { 5,680 | 5,120 | 3,380 } 1,670
.............. 2, 60 3,310 | 6,860 | 5,580 | 3, 1,670
.............. 2 80 3,450 | 8,010 | 6,460 | 3,100 | 1,670
.............. 2 450 , 680 | 8,780 | 7,160 | 2,670 N
.............. 60 3,990 (10,500 | 5,580 | 2,400 .
.............. 4,500 | 9,620 | 5,030 | 2,190 | 1,630
4,320 | 7,570 | 4,940 | 1,750 | 1,670
4,160 | 6,060 | 4,940 | 1,920 | 1,670
.......... 4,580 | 5,120 | 4,850 | 1,960 | 1,670
.............. 4,160 | 5,300 | 4,580 | 2, 1,520
.............. 3,680 | 5,680 | 4,580 | 2,620 | 1,3%0
........ 3,520 | 5,870 | 4,240 | 2,620 | 1,550
3,680 | 6,960 ( 3,680 { 2,340 | 1,670
4,160 | 7.260 | 3,910 { 2,050 | 1,
4,320 16,860 3,600 12,980 1,
4,240 | 6,060 | 3,170 | 4,410 | 1,710
3,990 | 5,580 13,040 {3,830 | 1,710
.1 I 3,750 {....... 3,520 {3,240 |eeecnee

NortE.—Gage-height grth for only parts of days Oct. 1, 4; discharge determined by applying estimated
ga%a heights to rating table. Clock stopped Oct. 2-3, 26-31; float frozen in well Jan. 14-20 and Jan. 30 to
Feb. 1; djscharge estimated by hydrographic comparison with record of total discharge of Puyallup River
at Alderton and White River and flume at Buckley as follows: Oct. 26-31, 3,200 second-feet; Jan. 14-20,
1,250 second-feet; Oct. 2, 3, Jan. 30, 31, and Feb. 1, asin table. Curves parallel to the well-defined curve
that was used Feb. 16 to Dec. 31, 1915, were applied for short periods as follows: Jan. 1 to Feb. 24, Feb. 25
to Mar, 8, Mar. 9-17, Apr. 6 to May 5, May 6 to June 4, June 5-17, June 18to July 9, July 10 to Aug. 12, Aug.
13-28, Aug. 29 to Sept. 24, and Sept. 25-30. Shifting-control method used Mar. 18 to Apr. 5.

Monthly discharge of Puyallup River at Puyallup, Wash., for theyear ending Sept. 30, 1916.

Di rge i - .
ischarge in second-feet Run-off
Month. (total 1n
‘Maximum. | Minimum. [ Mean. acre-feet).
1,190 2,040 125, 000
1,250 3,830 228, 008
2,560 4,800 295, 000
............ 1,810 111, 000
1,600 5,010 288,000
2,450 6,520 401, 000
2,910 3,880 231, 000
3,310 4,510 2717, 000
3,240 5,810 346, 000
3,040 5,950 366, 000
1,750 2,900 178, 000
1,380 1,930 115,000
............ 4,080 | 2,960,000
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WHITE RIVER AT BUCKLEY, WASH,,

Location.—In SE. § sec. 34, T. 20 N., R. 6 E., at Northern Pacific Railway bridge
about a mile northeast of Buckley, in Pierce County.

DRAINAGE AREA.—424 square miles (measured on Plate X1, Water-Supply Paper 313).

Recorps AvarLABLE.—April 22, 1899, to August 31, 1903 (gage-height record only
January 1, 1902, to August 31, 1903); June 8, 1910, to December 31, 1911; January
18, 1913, to September 30, 1916.

GaGE.—Fuller water-stage recorder on left bank at downstream end of concrete
wing wall protecting left abutment of railroad bridge; installed January 18, 1913.
Previous gages as follows: April 22, 1899, to December 31, 1902, wire-and-weight
gage on guardrail of highway bridge 500 feet above railroad bridge; January1
to August 31, 1903, various temporary gages; June 8 to September 30, 1910,
gage opposite Mud Mountain, 5 miles upstream; October 1, 1910, to December
31, 1911, inclined staff bolted to concrete wing wall about 15 feet above present

. gage and at datum 0.7 foot higher. Recorder inspected by O. E. Osgood.

DiscBARGE MEASUREMENTS.—Made from downstream side of railroad bridge.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; shifting;
gradient steep. One channel at all stages. Right bank low and flat; left bank
protected by concrete wing wall.

EXTREMES OF DISCHARGE.—Maximum combined daily discharge of river and flume
during year, 8,010 second-feet July 3; minimum combined daily discharge, 418
second-feet January 16.

1899-1901, 1911, and 1913-1916: Maximum discharge, 14,600 second-feet
November 22, 1901; minimum discharge, 390 second-feet October 3—4, 19-26,
1911, including flume.

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 combined flow of
river and flume.

Accuracy.—Stage-discharge relation changed frequently. Rating curves used as
follows: October 1-31, curve well defined between 300 and 9,000 second-feet,
curves parallel to this curve, November 1-18, 19-27, and November 28 to Decem-
ber 21; December 22 to May 6, curve well deﬁned between 300 and 9,000 second-
feet and not well defined below 300 second-feet; May 7 to September 30, curve
fairly well defined. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting gage-height graph or, for days of
considerable fluctuation, by averaging results obtained by applying the gage
heights for shorter intervals. Records good except for periods of extremely low
water. Record of combined discharge of river and flume good.

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

Discharge measurements of White River at Buckley, Wash., during the year ending Sept. 30,
1916.

i Gage | Dis-
Date. Made by— height. | charge, || D8te- Made by— height. | charge.

Eengsse and Osgood..

do ceen
Osgood and Rhodes. .
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Ddily discharge, in second-feet, of White River at Buckley, Wash., for the year ending Sept.

30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
9| 72| 543 285| 215| 713| 1,510 1,660 1,510 | 2,410 | 797 526
73 610 379 236 377 612 | 1,810 | 2,010 | 1,470 | 5,540 710 526
230( 380( 311 232{ 543{ 558 1,490 2,670 1,540 7,520 781 486
18 191 702| 2131 535| 445 1,300 2,830 | 2,160 | 5,410 | 1,040 412
12 16| 83| 182| 343 377| 1,210 2,800 | 2,230 | 4,200 | 912 286
9 15 786 179 57 360 | 1,110 | 2,920 | 2,130 | 3,370 892 238
8 15| 838] 160 1201 343} 1,090 2,930 2,160 | 2,900 932 242
8 131 1,260 148 255 | 1,740 | 1,200 | 2,460 | 2,390 | 3,030 | 995 362
8 141,650 142| 366]6,830] 1,280 | 2,130 | 2,700 | 2,900 [ 995 394
8 13 {1,230 91 {1,120 | 7,960 | 1,590 { 1,850 | 2,460 | 2,670 | 932 350
8 13 922 10 ] 1,010 | 5,340 | 1,740 | 1,530 | 2,160 | 2,670 | 922 268
8 13| 673 10| 521 | 5,000 [ 1,540 | 1,310 | 2,040 | 2,700 | 974 264
8 12| 564 10] 343 4,300 1,360 | 1,200 | 2,410 | 2,760 | 1,030 138
9 121 400 8| 470|3,220] 1,490 | 1,150 | 2,860 | 2,460 | 952 13
9| 170} 203| 223|1,640]2,230| 1,590 | 1,130 | 3,580 | 2,580 12
9 241 269| 400 2,920 2,230 ( 1,460 | 1,180 } 4,240 | 3,000 ( 834 12
9| 71| 315] 478 2,800 2,490 | 1,360 | 1,310 | 5,120 | 2,860 | 668 12
9{ 1,500 250( 5211 2670]|2,050 1,250 | 1,440 [ 5,790 | 2,110 13
103,510 201°| 5141|2500 1,520 | 1,130 | 1,570 | 4,930 | 1,810 | 493 13
93,580 | 390| 485 | 2,440 2,050 | 1,100 | 1,560 | 3,980 | 1,810 | 362 13
93,110 3,00 4002, 2,490 | 1,110 | 1,640 | 2,960 | 1,790 | 350 13
912850 6,070| 142} 2,160} 2,230 1,060 1,730 | 2,410} 1,710} 198 13
913,170 | 3,520 122} 1,850 1,770 | 980 [ 1,450 | 2,410 ] 1,590 | 234 12
10 5,470 | 2,670 | 104 | 1,520 | 1,490 | 970 | 1,260 { 2,580 | 1,610{ 756 12
307 | 2,740 | 2,640 44 11,340 | 1,590 | 1,020 | 1,240 | 2,760 | 1,450 | 356 12
287 12,320 | 2,140 1,370 12
112 | 1,740 | 1,580 1,810 13
57 | 1,160 | 1,280 1 13
229 864 900 1 12
666 1 657 ] 644 1 12
944 1....... 590 1,450 |.......} 1,000 | 562 | .....

Monthly discharge of White River and flume al Buckley, Wash., for the year ending Sept. 30,
1916.

[Drainage area, 424 square miles.]

Discharge in second-feet.

Run-ofi —Combined.

Combined. Combined.
Month.
River | Flume i
. . mean, | mean. Pier ggﬁg’ aal Totat n
Maximum. | Minimum. Mean. sgll;la;e drainage | acre-feet.
g area.
1,360 428 100 559 659 1.55 1.79 40, 500
6,040 5531 1,190 665 | 1,850 4.36 4.86 110,000
6,080 1,010 | 1,220 707 [ 1,930 4.55 5.25 119,000
1,200 418 213 531 744 1.75 2,02 , 700
4,070 538 | 1,210 710 | 1,920 4.53 4.89 110,000
7,970 909 , 250 569 | 2,820 6..65 7.67 173,000
2,840 , 1,390 636 | 2,030 4.79 .34 121,000
3,450 1,750 1,770 508 | 2,360 5.57 6.42 145,000
6,420 2,120 | 2,830 623 | 3,450 8.14 9.08 ., 000
8,010 1,680 | 2,560 603 | 3,160 7.45 8.59 194, 000
, 060 1,040 739 766 1 1,500 3.54 4, 92,200
1,320 628 157 676 833 1.96 2.19 49, 600
8,010 418 | 1,300 636 | 1,940 4.58 62.18 | 1,400,000
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WHITE RIVER FLUME AT BUCKLEY, WASH.,

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

Rrecorps AvarnaBLE.—January 18, 1913, to September 30, 1916.

Gaae.—Fuller water-stage recorder on right side of flume; inspected by O. E. Osgood

DisCHARGE MEASUREMENTS.—Made from footbridge 8 feet below gage.

CHANNEL AND coNTROL.—Control formed by long section of flume bottom below gage.
Stage-discharge relation affected by variable quantity of slit deposited near end of
flume about three-fourths of a mile below gage. Zero of gage at elevation of bot-
tom of flume.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 5.44 feet at 5 p. m.
Amngust 24 (discharge, 1,420 second-feet); closing of gates frequently reduced
discharge to about 10 second-feet; no flow in flume January 15-18.

1913-1916: Maximum stage recorded, 5.55 feet June 8, 1913 (discharge, 1,480
second-feet, revised); no flow in flume J: anuary 15-18, 19186.

Ice.—Stage-discharge relation affected by ice; flow estimated from sl;udy of gage-
height graph and weather records.

Drversions.—None.

REeaurAaTION.—Gates at intake are operated frequently to control flow.

Accuracy.—Stage-discharge relation seriously affected by rocks washed into flume
and slightly affected by cleaning of Wolslegel settling basin; affected by ice
January 20-24. Rating curves used as follows: October 1-25, fairly well defined;
October 26 to January 16, fairly well defined; January 17 to April 19, well de-
fined above and fairly well defined below 300 second-feet; July 7-17, fairly well
defined; July 18-29, fairly well defined; July 30 to September 30, well defined
above and fairly well defined below 300 second-feet. 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 the gage height for shorter intervals; shifting-control method used April
20 to July 6. Records good.

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

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

Discharge measurements of White River flume at Buckley, Wash., during the year ending
Sept. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Bec.t.
Oct. 6| Osgood and Eernisse...| 2.80 504 || May 15
Nov. 9 | Eernisseand Osgood... 3.21 653 6
Dec. 6| Osgood and Eernisse.. 4.49 1,020 || June 12
Feb. 10 | Eernisseand Osgood...| 4.86 1 100 (| July 7
Mar. 23 Os%god and Eernisse.. 4.36 ’910 24
Apr. 14| O, E, Osgood.......... 3.56 664 || Sept. 12]....
;30 PR s S, 3.55 661 27
19 |.... .do .................. 3.18 562
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Dady dzscharge in second-feet, of White River Jlume at Buckley, T/ash., for the year

ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
620! 332| 594| 662] 589 1,260 799
606 123 629 647 573 1 1,170 799
593 462 610 493 | 1,050 783
593 764 524 595 457 675 752
580 720 521 547 434 752 720
580 705 531 536 422 736 690
566 690 503 534 411 752 660
620 749 490 565 472 767 560
225 764 511 586 644 767 560
14 890 486 551 596 752 560
14 890 553 572 596 752 546
14 824 600 804 620 783 546
13 749 608 637 596 783 660

705 605 668 423 767 736
824 662 616 663 137 752 705
451 634 651 699 242 720 705
12 620 688 693 422 645 720
367 593 13 635 795 602 720
890 566 737 | 1,010 742 588 690
924 564 736 540 716 690 690
856 560 607 553 691 690 736
890 545 500 594 691 808 720
924 516 579 602 666 | 1,010 645
794 |0 551 665 623 531 5 630
856 665 664 630 617 | 1,050 630
996 703 692 653 798 | 1,130 675
960 659 379 674 5717 972 736
824 656 527 647 568 220 660
720! 626 720| 594 | 735 11 645
662 597 680 568 | 1,300 662 616

.............. 1 130 799 |eerennn

Monthly discharge of White River flume at 9Buckley, Wash., for the year ending Sept. 30,
1916.

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

1,070 157 559 34,400

1,040 [ 665 39,600

1,070 10 707 43, 500

914 18 531 32,600

1,150 20 710 40, 800

996 12 569 35,000

890 123 636 37,800

737 379 598 38, 800

1,010 534 623 37,100

1,300 137 603 37,100

1,260 1 766 47,100

799 546 676 40,200

1,300 6 636 462, 000

DUWAMISH RIVER BASIN.

CEDAR RIVER AT CEDAR FALLS, WASH.

LocatioNn.—In sec. 4, T. 23 N., R. 8 E., below Seattle municipal power plant at
Cedar Falls, in King County, 33 miles above Taylor Greek.
DRrAINAGE AREA.—83 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 9, 1914, to September 30, 1916.

Gage.—Stevens water-stage recorder installed April 8, 1914, 0.7 mile below power

plant; inspected by G. H. Moore.

DiscHARGE MEASUREMENTS,—Made from cable 90 feet below gage or by wading.
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CHANNEL AND cONTROL.—Bed composed of small boulders and gravel; shifts at
extreme high water. Banks high. One channel at all stages. Stage of zero
flow, according to measurements made August 27, 1916, about gage height 3.5 feet.

ExXTREMES OF DISCHARGE.—Maximum stage recorded dur:ing year, 7.51 feet at 6.30
a. m. March 11 (discharge, 1,830 second-feet); memum stage, 4.26 feet at 5.30
P. m. February 10 (discharge, 35 second-feet). .

1914-1916: Maximum stage March 11, 1916; minimum stage, 3.85 feet at 6.30
p. m. August 29, 1915 (discharge, about 3.5 second-feet).

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

Diversions.—None.

RecuratioNn.—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 for low water changed during high water March
11; not affected by ice. Operation of water-stage recorder affected for short
periods by ice in stilling well. Rating curve used for periods before the change
well defined; after the change well defined above and fairly well defined below
200 second-feet. Daily discharge October to August ascertained by use of dis-
charge integrator; for September, by averaging results obtained by applying
hourly gage height to the rating table. Records excellent.

CooperaTION.—City Engineer of Seattle furnished gage-height record and made some
discharge measurements.

Discharge measurements of Cedar River at Cedar Falls, Wash., during the year ending
Sept. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Late- Made by— height. | charge.
Feet, | Sect. Feet. | Sec.ft.
Oct. 81 C.G, Paulsen.......... 5.06 210 || Mar. 11 | Moore and Smith....... 7.41 1,
Dec. 71..... s [ T 5.51 411 14 |..... {6 L 7.33 1 640
23 | Moore and Beals....... 7.16 1,610 | Aug. 27 | Parker and Stewart.. 4.74 "127

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
212 442 362 255 239 398 460 702 594 719 277 224
221 670 314 243 370 407 709 594 806 277 221
154 598 267 215 338 418 846 597 | 1,180 265 169
216 493 282 248 217 303 433 | 1,020 625 | 1,310 260 190
225 446 280 248 213 246 454 | 1, 794 | 1,210 258 221
235 406 345 238 215 276 464 | 1,090 793 | 1,030 200 224

218 592 211 573 | 1,740 709 558 680 269 250 226
218 256 510 231 448 | 1,740 689 486 720 262 209 227
215 234 354 226 424 | 1,680 682 394 2 264 242 225
217 258 285 215 494 | 1,530 706 408 | 1,010 261 249 227
214 270 296 175 756 | 1,250 676 414 | 1,180 238 247 227
186 282 286 206 | 1,040 | 1,000 688 462 | 1, 270 241 192
228 210 | 1,100 9 657 548 | 1,420 289 236 232
220 698 286 222 11,080 730 610 645 | 1, 288 236 230
234 991 304 241 963 742 583 694 | 1,270 286 191 234
206 930 511 253 895 876 577 663 992 205 230 230
216 886 | 1,470 262 805 959 558 720 878 293 229 25
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Monthly discharge of Cedar River ot Cedar Falls, Wash., for the year ending Sept. 30, 1916.

. Discharge in second-feet. Run-off

Month. (tolalin

Maximum, | Minimum.| Mean. acre-feet).
OCHOBOT- - o - ceeemeecc e tea e e tunean e eeaannaannan 242 154 218 13,400
November.. 991 234 502 29,900
December. . 1,560 280 515 381,700
January.. 267 175 232 14,300
February 1,100 208 525 30, 200
March.... 1,770 246 858 52,800
ADrileo oo 810 407 565 33,600
May. 1,090 394 690 42, 400
June 1,430 594 873 51,900
July... 1,310 230 491 30, 200
August... .- 7 170 237 14,600
[225] 073 11173 237 169 221 13,200
b 1T T PN 1,770 154 493 358,000

CEDAR RIVER NEAR LANDSBERG, WASH.

Location.—In sec. 17, T. 22 N., R. 7 E., 1} miles above intake of Seattle water-supply
system at Landsberg, 3 miles northeast of Ravensdale, in King County, and about
5 miles below Taylor Creek.

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

REcoRDS AvATLABLE.—April 30, 1914, to September 30, 1916. July 25, 1895, to Sep-
tember 30, 1898, at Clifford Bridge, 2 miles below present gage; March 24, 1901,
to April 30, 1912, at intake of Seattle water supply system, 1} miles below present
gage. Early records not exactly comparable with those at present site because
of a small difference in drainage area.

Gage.—Stevens water-stage recorder installed April 29, 1914, referred to vertical staff
on left bank; inspected by G. H. Moore.

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

CHANNEL AND cONTROL.—Bed composed of large boulders and gravel. Fairly per-
manent control formed by section of stream bed and by a broad riffle about 1,200
feet below gage. Logs may lodge on control. One channel at all stages. Stage
of zero flow, according to measurements made August 27, 1916, about gage height
2.5 feet.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.74 feet at 1 a. m.
March 10 (discharge, 2,630 second-feet); minimum stage, 4.98 feet at noon October
1 (discharge, 302 second-feet).

1914-1916: Maximum stage March 10, 1916; minimum stage, 4.36 feet at 1 a. m.
October 15, 1914 (discharge, 162 second-feet).

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

Diversions.—None.

Reguration.—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 permanent. Rating curve well defined below
1,500 second-feet. Daily discharge ascertained by use of discharge integrator
or by averaging hourly discharge. Records excellent except for periods in which
recorder was not operating. See note to table of daily discharge.

CooreraTioN.—City engineer of Seattle furnished gage-height record and made some
discharge measurements,
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Discharge measurements of Cedar River near Landsberg, Wash., during. the year ending
Sept. 80, 1916.

Date. Made by— : hg?g t. ch]gi'sg‘e.
Feet. Sec.ft.
Oct. 91 C.G. Paulsen. ... .oovivrmeieniiinnimenencnnnnnnn- et 5.07 316
Aug. 27 | Stewart and Parker. . 5.48 429
Sept. 23 | G H. MOOTe. . ..ot ii i teeeeccernnaaaens 5.37 416

Daily discharge, in second-feet, of Cedar River near Landsberg, Wash., for the year ending
Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
376 703 806 676 616 857 1 1,080 | 1,230 | 1,050 | 1,120 628 522
499 980 728 636 615 818 11,020 } 1,230 {1,030 } 1,350 627 539
490 905 736 670 | 574 790 | 1,000 | 1,330 | 1,020 | 1,730 620 501
482 769 731 656 590 733 | 1,010 | 1,490 { 1,040 | 1,760 608 511
422 | 737| 804| 661 | 588| 670| 1,010 | 1,550 | 1,200 | 1,640 | 596 518
417 678 856 652 572 695 | 1,010 [ 1,590 | 1,200 | 1,460 532 513
397 610 940 640 780 712 11,000 | 1,540 [ 1,160 | 1,260 581 510
388 | 594 1,210 620| 977| 1,120 "990| 1,530 | 1,140 | 1,200 | 596 513
386 556 | 1,500 606 | 1,030 | 2,220 984 1 1,370 | 1,150 | 1,170 592 518
383 520 | 1,420 | 614 | 1,140 | 2,480 | 1,050 | 1,260 | 1,170 | 1,130 | 579 446
383 | 507 |1,130| 616 1,390 | 2,440 ] 1,120} 1,130 | 1,110 | 882 | 587 491

395 | 476 | 1,120 | 618 1,300 | 2,480 | 1,230 | 1,040 | 1,070 | 667 | 575 | 492
414 | 466 | 996 | 626 | 1,110 | 2,370 | 1,200 | 954 [ 1,090 | e52| 530| 488
428 | 455| 816| 620)|1,140 2,230 1,190 | 854 |1,210| 644 556 | 487
416 | 522| 686 | 626 1,410 | 2,050 | 1,210| 855 1,350 | 652 | 567 | 476

, s ;210 678 | 541 459
502 | 1,200 | 1,110 | 646 | ‘948 | 1, 1 1,000 | 1,300 | 663 | 478 451
520 | 1,040 | 1,070 | 638 | 937 |1, 1,320 | ‘997 | 1,330 | 657 | 524 454
510 | 1,010 | 767 908 | 1, 1,370 [ 1,060 | 1,260 | 646 | 528 | 452
520 | 926 | 77| 582)....... 1 1,280 [ 1,030 | 1,160 | 593 | 522 | 443
550 |.o..... 710 604 [.oilliC 1140 (.00 1,020 |..%.... 626 | 518 [.......

Note.—Recorder not operating Oect. 3-9, 17-25, Oct. 29 to Nov. 3, and Nov. 27 to Dec. 8; gage-height
aph completed from records of low at Landsberg weir and Cedar Falls, Discharge Oct. 26 interpolated.
ischarge Dec. 21-25, Feb. 16-20, Mar. 9-17, 21, 22, 26, 27, June 17-20, July 2-5, Aug. 6-24, Sept. 14-30, ob-

tained blslr averaging hourly discharge. Water below intake part of each. dwg‘ghg-w; gage-height graph

for the short periods completed by comparison with record obtained at Ce:
Monthly discharge of Cedar River near Landsberg, Wash., for the year ending Sept. 30,
1916.
Discharge in second-feet.
Run-off
Month, (total in

Maximum. | Minimum. | Mean. acre-feet).
550 366 447 27,500
1,530 455 902 53,700
2,240 678 1,050 64, 600
774 577 1 39,400
1,950 572 1,150 66,200
2,480 670 1,500 92,200
1,370 960 1,100 65,500
1, 853 1,140 70, 100
1,740 1,020 1, 74,400
1,760 593 916 56,300
628 478 560 , 400
539 412 479 , 500
THE Jear-mneneenreennennannss s S 2,480 366 927 673,000
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SNOHOMISH RIVER BASIN,

SOUTH FORK OF SKYKOMISH RIVER NEAR INDEX, WASH,

LocattoNn.—In NE. § sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, about
2 miles above town of Index and mouth of North Fork, in Snohomish County.

DramNaGE AREA.—351 square miles (measured on topographic and county maps).

REecorps avarLasre.—October 7, 1902, to September 30, 1905; April 26, 1911, to
October 21, 1912; June 14, 1913, to September 30, 1916.

GAgE.—Inclined and vertical staff gage on right bank, installed April 19, 1914; read
by M. J. Gruber. October 7, 1902, to September 30, 1905, vertical staff at
site of present gage, but at datum 0.39foot higher. April 26, 1911, to February
25,1914, vertical staff at site of present gage, but at datum 1. 00 foot higher.

DiscHARGE MEASUREMENTS.—Made from cable 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.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.3 feet on
October 31 (discharge, 13,500 second-feet); minumum stage recorded, 0.98 foot
October 11 (discharge, 374 second-feet).

1902-1905, 1911-1916: Maximum stage recorded, 17.0 feet at 10.05 a. m. January
6, 1914 (discharge, 16,700 second-feet); minimum stage recorded, 0.54 foot Sep-
tember 30, 1915 (discharge, 262 second-feet).

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

Diversions.—None.

Regurarion.—None.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths once
daily. Rating curve well defined. Daily discharge ascertained by applying
daily gage height to rating table. Records excellent.

Discharge measurements of South Fork of Skykomish River near Index, Wash., during the
year ending Sept. 30, 1916.

Date. _ Madeby— hgiag%let. clPa]rSg-e. Date. Made by— hgi?l:ﬁu. chlz;sée.

Oct. 2 Mar. 9 | Parker and Paulsen.... 8.97

3 10 | Paulsen and Parker....| 8.86 7,420
Nov. 20 June 17 | G. L. Parker........... 11.25 | 11,500
22 Sept. 29 | J. E. Stewart.......... 1.81 632

Dec. 9

89351°—19—wsp 442——3
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Daily discharge, in second-feet, ofSouth Fork of Skykomish River near Index, Wash., for

the year ending Sept. 30, 1916.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,080 | 1,090 | 1,180 622 | 1,870 | 2,370 | 3,940 | 3,200 | 5,800 | 2,460 { 1,000
3,720 | 1,040 | 1,130 | 622 | 1,660 | 2,630 | 5,220 | 3,720 | 7,180 | 2,280 | 1,040
3,200 | 1,000 { 1,180 622 | 1,520 | 2,630 | 7,180 | 4,180 | 8,340 | 2,110 | 1,000
2,460 | 1,520 [ 1,130 | 622 | 1,400 | 2,820 | 6,710 | 5,360 | 6,400 | 2,030 | 1,090
2,820 | 1,950 | 1,000 | 692 | 1,180 | 3,010 | 6,710 | 4,810 | 5,500 | 2,030 | 1,000
2,280 [ 1,870 | 958 | 802 (1,180 | 2,910 | 7,180 | 5,080 | 4,680 | 1,950 { 1,000
2,030 | 1,800 840 918 | 1,400 | 2,820 | 5,220 | 5,220 | 5,650 | 1,870 | 1,000
1,660 | 3,830 764 {1,040 | 2,190 | 3,200 | 4,420 | 5,500 | 5,950 | 1,870 958
1,460 | 5,360 | 602 | 1,180 | 7,180 | 3,200 | 3,940 | 5,950 { 5,950 | 1, 1,000,
1,340 (3,200 | 524 | 2,370 | 7,180 | 3,830 | 3,200 | 5,650 | 6,860 | 1,660 | 1,000
1,280 | 2,370 [ 524 | 1,950 | 6,250 | 4,180 | 2,730 | 5,360 | 5,800 { 1,730 | 918
1,180 | 1,800 | 524 [ 1,660 | 9,220 | 3,400 | 2,540 { 5,220 | 6,560 | 1,800 840
1,090 [ 1,660 | 524 | 2,540 | 6,100 | 2,910 | 2,540 { 5,950 | 4,940 | 1,870 802
1,040 | 1,400 524 13,200 | 4,300 | 3,500 | 2,630 | 8,340 | 4,180 | 1,660 692
1,090 | 1,280 | 524 | 5,650 | 3,400 | 3,400 | 2,820 | 9,580 | 4,180 | 1,590 692
2,370 | 1,180 | 524 | 9,040 | 3,300 | 3,010 | 4,060 [12,100 | 4,420 | 1,460 656
2,460 { 1,090 524 | 7,020 | 3,610 | 3,100 | 4,180 (11,600 | 4,680 | 1,340 622
2,730 { 1,000 | 622 | 4,680 | 3,200 | 2,910 | 4,550 | 9,940 | 4,300 | 1,230 622
7,020 | 1,040 622 | 4,060 | 3,100 | 2,630 [ 4,810 | 7,500 { 3,610 { 1,180 588
3,100 { 1,000 | 622 | 3,500 | 4,550 | 2,630 | 4,300 | 5,650 | 3,400 | 1,040 556
2,460 | 3,610 622 | 3,300 | 4,810 | 2,730 | 3,940 | 4,810 | 3,610 | 1,040 556
2,110 1 7,830 | 1,660 | 3,100 | 4,060 | 2,370 | 3,610 | 4,550 ; 3,610 | 1,040 462
2,460 | 7,500 | 8,500 | 2,730 | 3.200 | 2,280 | 3,200 | 5,950 | 3,200 | 1,090 402
2,030 | 4,060 | 2,910 | 2,460 | 2,630 | 2,110 | 3,100 | 6,400 | 2,910 [ 1,180 432
2,030 | 3,200 [ 1,730 | 2,460 | 2,820 | 2,540 | 3,500 | 6,560 | 2,820 | 1,180 462
2, 3,010 | 6221|2280 2,730 | 3,010 | 4,060 | 8,170 | 2,730 | 1,090 | 1,280
1,660 | 1,730 622 | 2,110 | 2,630 | 5,950 | 4,810 | 6,860 | 2,460 | 1,040 | 1,060
1,400 | 2,110 | 622 ( 2,110 { 2,370 | 5,080 | 4,680 | 5,850 | 2,460 | 1,000 2
1,280 | 1,590 622 | 1,870 | 2,280 | 3,940 | 3,720 | 5,080 | 2,370 | 1,000 622
1,180 | 1,400 622 |....... 2,110 | 3,500 | 3,400 | 4,810 | 2,630 958 588
....... 1,340 622 feeeenno| 2,110 |ooo...| 3,300 [evue...| 2,730 QI8 feunuas

No1e.—Gage not read Dec. 19, Jan. 16, Sept. 27-28; discharge interpolated.

Monihly discharge of South Fork of Skykomish River near Index, Wash., for the year ending
Sept. 30, 1916. .
[Drainage area, 351 square miles.] .
 Discharge in second-feet. Run-off.
Month. Per J)egth in Total i
. SR inches on otal i
Maximum.| Minimum. | Mean. sgll.gge drainage | acre-feet.
g area.
13,500 374 2,060 5.87 6.77 127,000
7,020 1,040 2,280 6.50 7.25 136,000
7,380 1,000 2,390 6.81 7.8 147,000
3,500 524 941 2.68 3.09 57,900
9, 040 622 2,590 7.38 7.96 149, 000
220 1,180 3,400 9.69 11.17 209, 000
5,950 2,110 3,150 8.97 10.01 187,000
7,180 2,540 4,200 12.0 13.83 258, 000
12,100 3,200 6,300 17.9 19.97 375, 000
8,340 2,370 4,510 12.8 14.76 277,000
2,460 918 1,500 4.27 4.92 92,

1,280 402 793 2.26 2.52 47,200
13,500 374 2,840 8.09 110.10 2,060, 000
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MILLER CREEK NEAR BERLIN, WASH.

Locarron.—In NE. 4 sec. 33, T. 26 N., R. 11 E,, 1} miles south of Berlin and mouth
of the creek, in King County.

DRAINAGE AREA.—44.2 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 24, 1911, to September 30, 1916 (fragmentary).

Gaee.—Inclined staff on left bank, 1} milessouth of Berlin; installed August 27, 1914;
read by E. J. Moore. May 24, 1911, to August 26, 1914, vertical staff 10 feet
upstream from present gage at same datum.

DiscEARGE MEASUREMENTS.—Made from cable 900 feet above gage or by wading.

CHANNEL AND coNTrROL.—Bed composed of large boulders and gravel; practically
permanent. A log jam 500 feet below gage, at a water-surface elevation about
5 feet lower than at gage, may affect stage-discharge relation at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 11.45
a. m. October 31 (discharge, 4,220 second-feet); minimum stage recorded, 0.32
foot January 1 (discharge, 44 second-feet).

1911-1916: Maximum stage recorded, 5.5 feet November 18-19, 1911, and
October 31, 1915 (discharge, 4,220 second-feet); minimum stage recorded, 0.07
foot August 31, 1915 (discharge, 24 second-feet).

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

Drversions.—None.

ReaguLatioNn.—None.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths when
ranger passes station. Rating curve well defined below 2,000 second-feet. Daily
discharge ascertained by applying daily gage height to rating table. Records
good.

CooreraTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Miller Creek near Berlin, Wash., during the year ending Sept. 30,
1916.

Date. | . Made by— h(éj'gﬁ. ch);]r%g.e. Date. Made by— hgi?gﬁ;. chla)a.irze.

Feet. | Secft. Feet, | Secft.

Oct. 4| C.G.Paulsen.......... 1.44 279 || July 29| C.O, Brown........... 1.64 338

June 16 | G. L. Parker........... 3.33 1,610 29 [..... (s 1 PN 1.63 342
16 |----n A0ueeenmemanninns 3.46| 1,790
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Daily discharge, in second-feet, of Miller Creck near Berlin, Wash., for the year ending
Sept. 30, 1916.

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

760 137 44 118 209 | 312| 625 510 | 800 350 139
595 162 47 132 187 312 915 510 | 1,700 330 122
462 186 51 146 166 812 1,000 725]1,110 330 330
330 208 54 160 144 | 510 675 798 | 1,110 330 273
392 230 59 349 144 | 451 350 | 625 798| 330 217

123 137 462 462 | 538 11,700 725 200 78

130 112 510 415 690 | 1,700 798 200 66

195 111 438§ 415 690 11,330} 625 194 66

260 110 488 | 416 725 958 565 186 68

278 538 510 690 625 565 170 64

260 24 439 625 600 510 545 148 64

315 | 1,180 441 442 510 524 525 1556 63

370 775 392 260 485 538 160 62

815 370 312 295 392 722 485 167 53

260 315 302 330 438 906 3 150 9

252 260 295 665 798 | 1,000 382 148 218

245 260 262 | 1,000 798 | 1,000 330 145 172

260 230 812 690 862 330 142 146

180 278 240 625 575 725 350 140 119

{1 P 650 160 295 250 438 460 800 350 137 93
Bleceemeaeee ] 4,220 oot 130 260 [-ceene- 485 [.......| 460 138 |.--....

Nore.—Discharge Oct. 23, 24, 29, 30, Dec. 20, 21, Mar. 8, 9, 11, June 30, July 1, 3, 4, and Sept. 26, deter-
mined by comparison with record of flow of South Fork of Skykomish River near Index. Gage read
nearly every day in October and from May to August, and three to five times a week in other months;
discharge interpolated for days on which gage was not read, except asnoted above.

Monthly discharge of Miller Creek near Berlin, Wash., for the year ending Sept. 30, 1916.

[Drainage area, 44.2 square miles:l

Discharge in second-feet. Run-off.
Month. Per Depth in Totalin
. mec. on Q
Maximum. | Minimum. | Mean. sqqage drainage | scrofest.
g area.
4,220 63 531 12.0 13.83 32,600
760 116 262 5.93 6.62 15,600
1,180 110 300 6.79 7.83 18,400
8 44 154 3.48 4.01 9,470
1,040 118 452 10.2 11.00 26, 000
1,700 124 506 11.5 13.26 31,100
,000 260 494 1.2 12.50 29, 400
1,000 295 569 12.9 14.87 35, 000
1,700 510 876 19.8 22.09 52,100
1,700 330 660 14.9 17.18 40, 600
350 137 236 5.34 6.16 14,500
330 53 126 2.85 3.18 7,500
4,220 44 430 9.73 132.53 312,000
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NORTH FORK OF SEYKOMISH RIVER AT INDEX, WASH.

Location.—In SE. % sec. 17, T. 27 N., R. 10 E,, at Index, in Snohomish County, 1}
miles above mouth of river.

DRAINAGE AREA.—143 square miles (measured on topographic and county maps).

RECORDS AVAILABLE.—August 24, 1910, to September 30, 1916.

Gage.—Vertical staff on wing dam on right bank, about one-third mile above highway
bridge, directly back of house of observer, Lee Pickett, since November 27, 1911.
August 24 to September 2, 1910, vertical staff on left bank 100 feet above tramway
bridge; destroyed in course of improvements to channel. October 26, 1910, to
November 26, 1911, vertical staff on right bank at lower end of wing dam and
about 300 feet below site of present gage.

DISCHARGE MEASUREMENTS.—Made from cable 600 feet below 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. Stage of zero flow, according to meas-
urements made August 22, 1915, gage height —1.2 feet +0.3 foot. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.0 feet at 9 a. m.
October 31 (discharge, 6,400 second-feet); minimum stage recorded, 0.90 foot
at 10 a. m, October 9 (discharge, 198 second-feet).

1911-1916: Maximum stage recorded, 9.3 feet at 11 a. m. January 6, 1914 (dis-
charge, 10,500 second-feet); minimum stage recorded, 0.45 foot at 1 p. m. Sep-
tember 29, 1915 (discharge, 97 second-feet).

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

Diversions.—None.

REecuraTions—None.

Accuracy.—Stage-discharge relation permanent. Slight diurnal fluctuation dur-
ing summer months. Gage read once daily to quarter-tenths. Rating curve
well-defined. Daily discharge ascertained by applying daily gage height to
rating table. Records excellent.

Discharge measurements of North Fork of Skykomash River ot Index, Wash., during the
year ending Sept. 30, 1916.

Gage Dis-

Gage | Dis-
Date. Made by— height. | charge. “Date. Made by— height. | charge.
Sec.-ft.
Oct. 3 1,010 || June 14
Nov. 21 1,000 15
2,190 18

Dec. 9
22

2,440 || July 30
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-Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for the
year ending Sept. 30, 1916.

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

500| 546 368| 742 904 1,550 | 1,550 | 3,280 | 1,310 523

348 570 368 692 963 | 2,220 | 1,550 | 3,020 | 1,090 546

259 | 477 348| 642 1,160| 3,150 | 1,820 | 3,410 | 1,020 | 1,640

212 454 329 594 1 1,020 | 3,020 | 2,440 | 3,150 963 | 1,240

904 454 329 570 848 | 2,900 | 2,220 | 2,550 | 963 | 1,020

848 | 410| 293| 546 742| 2,780 (2,330 | 2,550 | 963 692

904 410 368 546 642 | 2,330 | 2,440 | 2,780 904 546

63 | 2,780 348 642 848 642 | 1,920 | 2,660 | 3,020 | 1,020 546

L 198 848 | 2,440 329 594 | 2,220 | 1,390 | 1,390 } 2,330 | 2,660 904 642
100 ciiiiian, 198 742 1,920 329 963 | 2,660 | 1,730 | 1,240 | 2,020 | 2,550 848 546
) 227 | 692{ 1,000 | 311 1,020 | 2,660 | 1,550 1,090 | 1,820 | 2,780 500
12, ... 432 594 904 311 794 | 4,120 | 1,390 | 1,090 | 2,330 | 2,900 963 454
13 s 618 523 848 329 692 | 2,780 | 1,240 | 1,020 | 2,330 | 2,330 963 410
4oL 477 570 692 |« 329 963 | 1,820 | 1,240 | 1,020 | 3,690 | 2,020 904 389
150, 454 | 570} 243| 3293,280 ) 1,550 | 1,240 ] 1,090 | 4, 2,020 | 848 348
16 oot 389 594 227 348 | 4,270 | 1,310 | 1,160 | 1,730 | 5,380 | 2,120 742 348
17 368 794 594 329 | 8,550 | 1,470 | 1,000 | 2,220 | 5,550 | 2,780 692 348
18ciciininnnns 1,160 | 1,090 f 570 | 311 2,780 | 1,240 | 1,090 | 2, 4,120 | 2,550 | 742 348
19 .. 1,820 500 293 | 2,330 | 1,160 | 1,020 { 2,020 | 3,150 | 1,730 618 329
20 i 410 | 1,390 546 259 | 2,020 | 2,020 1,920 | 2, 1,640 546 311
2.l 410 ( 1,020 | 1,390 227 11,730 | 1,920 963 | 1,920 | 2,330 | 1,640 546 293
22 iiiieaaaan 594 [ 1,020 | 2,€00 | 389 | 1,390 | 1,390 | 848 | 1,730 | 2, 1,730 | 642 348
23 eiann 794 | 1, 1,640 | 1,240 | 1,240 | 1,310 | 848 | 1,390 | 2,780 | 1,640 | 642 329
24 .. 904 | "794 11,550 | 1, 1,160 | 1,090 | 794 | 1,240 | 2,900 | 1,640 | 642 311
P 1,920 848 1,350 | '794 | 1,090 | 1,000 [ 794 | 1,240 | 3,020 | 1,550 | 642 570
26 . 1,920 742 | 1,150 594 | 1,020 963 | 2,120 | 1,160 | 3,830 | 1,390 642 963
P SO, 1,920 | 692 4| 570 '963| 904 |2,550 | 1,160 | 2,780 | 1,390 | 642 454
28 e ,920 642 742 500 848 848 | 2,020 [ 1,920 | 2,900 | 1,160 618 410
29 . 1,730 | 594 | 642 432| 848 | 848 1,920| 1,820 | 2,660 | 1,090 [ 618 368
T IO 524 546 | 594 | 410 [....... 904 | 1,730 { 1,730 | 2,120 | 1,310 | 546 [ 1,390
3 S 6,400 |....... 570 410 [..o.. .. 904 |....... 1,550 |.cnnn-. 1,470 528 [-eeen.-

Monihly discharge of North Fork of Skykomish River ai Index, Wash., for the year ending
Sept. 30, 1916.

[Drainage area, 143 square miles.]

Discharge in second-feet. Run-off,
Month. Per .Degthin Totali
. : inches on otal in
Maximum. | Minimum. | Mean. sqqaere drainage | acrefeet.
. area.

OCtODOT - - ee e, 6,400 198 1,000 6.99 8.06 61,500
November. . 3,150 523 1,050 7.34 8.19 62, 500
. 2,900 212 994 6.95 8.01 61,100
1,240 227 456 3.19 3.68 , 000
4,270 293 1,260 8.81 9.50 72,500
4,120 546 1,370 g.58 11.04 , 200
................ 2,550 642 1,220 8.53 9.52 72,600
3,150 1,020 | - 1,760 12.3 14.18 108, 000
1 1, ;820 19.7 21.98 168,000
3,410 1,090 2,190 15.3 17.64 135,000
1,310 523 796 5.57 6.42 48,900,
....................... 1,640 293 572 4.00 4.46 34,000
6,400 198 1,290 9.02 122.68 936,000

SULTAN RIVER NEAR SULTAN, WASH.

Locarron.—In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4} miles north of Sultan,
in Snohomish County, 7 miles above mouth; prior to October 29, 1915, at Camp
_ Habecker 2 miles upstream.
DRAINAGE AREA.—Not measured.
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RECORDS AVAILABLE.—August 18, 1911, to September 30, 1916.

Gace.—Stevens water-stage recorder on left bank half a mile above Horseshoe Bend;
inspected by Hans Mumm and Lloyd Fairbrook. Prior to October 29, 1915,
Lietz water-stage recorder at Camp Habecker, 2 miles upstream; inspected by
G. D. Hite.

DiscHARGE MEASUREMENTS.—Made from cables at gages or by wading.

CHANNEL AND CONTROL.—In canyonsat both sites. Controls formed by large rocks,
boulders, and heavy gravel. Not likely to change except at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 19.6 feet at
Camp Habecker, 4 p. m., November 18, 1911 (discharge about 10,700 second-
feet), minimum stage recorded, 4.52 feet at Camp Habecker September 29, 1915
(discharge, 71 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice. Water in stilling-well
freezes during very cold weather.

Drverstons.—None.

ReeuLAaTIONS.—None.

Accuracy.—Rating curves well defined since September, 1914; prior to that date
fairly well defined at medium and high stages, but poorly defined at low stages.
Gage heights prior to October, 1915, subject to some uncertainty due to possibility
of intake being clogged part of time and to lack of index corrections. Daily dis-
charge ascertained by applying mean daily gage height to rating table or after Oc-
tober 29, 1915, for days of considerable fluctuation in stage, by averaging results
obtained by applying mean gage height for shorter intervals. Records since
October, 1915, excellent; between September, 1914, and October, 1915, good;
prior to September, 1914, good at medium and high stages but poor for low stages.

CooPERATION.—Gage-height record furnished by city of Everett since October 29,
1915; prior to that date by the Arnold Co., consulting engineers.

Discharge measurements of Sultan River near Sultan, Wash., during the period Aug. 18,
1911, to Sept. 30, 1916.

Gage height.
Date. Made by— Discharge.
v Ca:clé) Horseshoe
Habecker. Bend. :

1911, Feet. Feet. Second-feet,
i 5.62 | ieeieia. 207
%3 N P, 85

5.12 126

5.12 |. . 122

4.66 |. . 74

12.42 10. 3,470
9.73 4.93 1,580
8.62 4.02 998

11.58 6.43 2,820

13.43 7.90 4,360
5.25 1.15 144

11.57 6.42 2,770

7.43 3.00 586

5.84 1.64 197

NotE.-—Measurements since Oct. 28, 1915, were referred to gage at Camp Habecker by curve of relation
between it and gage at Horseshoe Bend.
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Daily discharge, in second-feet, of Sultan River near Sultan, Wash., for the years ending
Sept. 30, 1914-1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1913-14.
1... 220 378 { 1,010 329 601 | 1,510 368 844 826 617 140 91
2 753 | 829| 435|1,510| 378]1,030| 789 601| 140 89
3 617 368 358 | 1,240 700 | 1,400 666 586 140 88
4 527 | 2,750 329 | 1,030 1 1,290 | 1,030 500 486 140 87
5 500 | 6,250 301 826 | 1,620 807 473 411 140 8
6 541 | 6,650 275 700 | 1,010 735 435 368 145 85
7 666 | 3,800 258 633 864 789 633 368 161 84
8 541 | 2,000 242 753 807 753 | 2,680 368 150 83
9 460 | 1,340 227 700 864 735 | 1,510 358 150 125
10 411 | 1,010 250 601 944 753 986 358 145 97
11 527 965 348 541 826 700 844 301 145 140
12 301 140 206
284 135 180
258 130 266
284 | 130 | 2,200
242 125 | 1,140
227 120 683
242 119 | 1,340
258 116 | 1,450
2421 11| 2
199 107 | 1,450
186 105 844
186 103 700
186 100 601
173 99 527
156 96 513
145 96 833
140 94 513
140 94 389
140 93 320
140 92 Jeeennnn
235 134 78
227 129 79
198 125 78
166 121 76
154 116 76
154 112 76
160 105 kid
185 105 115
220 103 139
192 101 121
172 100 117
172 98 107
260 96 106
269 92 107
426 89 118
482 88 120
590 86 112
468 87 103
400 86 100
243 86 99
192 87 93
172 86 90
185 86 87
185 84 88
166 83 86
166 81 81
160 79 77
160 78 74
160 78 71
154 78 73
1 P 666 1,740 38 I....... 617 fo_..... 607 l....... 139 7T Jeeeennn
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Daily discharge, in second-feet, of Sultan River near Sulton, Wash., for the years ending
Sept. 30, 1914-1916—Continued.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
*1915-16.

1. 160 | 2,470 | 484 297 2281 518 730 1 1,120 860 { 1,000 | 484 179

2 418 179

3 434 | 1,050

4 388 | 1,480

5 373 662

6. 373 403

7 3451 203

8 373 664

345 484

318 460

359 318

373 270

373 238

332 219

318 193

270 180

248 171

302 165

293 157

228 152

210 153

219 179

238 176

259 156

259 314

248 | 1,010

228 568

219 332

210 259

202 228

....... 328 238|....... ceeeees 187 {.eeoenn

Nore,—Data concerning rating curve, operation of recording gage, and condition of intake pipe prior to
Oct. 1, 1913, inadequate to permit accurate determinations of daily discharge during periods of low flow.
For mean monthly flow see following tables. '

Discharge defermined from rating curves appheable; to Camp Habecker gage, Aug. 18, 1911, to Apr. 2,
1915, and Apr. 3, 1915, to Sept. 30, 1916; to Horseshoe Bend gage, Oct. 29, 1915, to Sept. 30, 1916.

Discharge determined from Camp Habecker ga%_e heights prior to Oct. 29, 1915; Oct. 31 to Nov. 8, 1915;
Nov. 17 t0 30, 1915; Dee. 21, 1915, to Jan. 5, 1916; July 4t06,1916. Gage heights at Horseshoe Bend used
for remainder of period.

No record of %Jage height at Camp Habecker Nov. 21 to 30, 1914. Discharge determined by hydrograph
comparison with record of flow of North Fork of Skykomish River at Index and South Fork of Stilagua-
mish River near Silverton.

Monthly discharge of Sultan River near Sultan, Wash., for the years ending Sept. 30,
1911-1916.

Discl}a.rge in second-feet. Run-off
(total in

Maximum. \ Minimum.| Mean. |®2cre-feet.)

August 18-31.. . . i i 136 3,780
September ! 458 27,300

The period..... P RECEETEPEPEERPETPRPPRPPR R ‘

l....... S PR 31,100
1311-12, ’ ’
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Monthly discharge of Sultan River near Sultan, Wash., for the years ending Sept. 30,
1911-1916—Continued.

Discharge in second-feet.

Run-oft
Month. (total in
Maximum. ‘ Minimum. | Mean, | 3cre-feet).
1912-13.
OCLODET . e o ee et i iaaes P 698 42,900
November. 79,700
December. .. 51,500
January. .. 38,900
February.. 43,400
March. .. 34,900
April._ 55,600
May... 79,900
June. , 600
July... 57,800
Augus 18,700
September. .. .. e 34,200
The year 616, 000
1913-14.
6,350 206 992 61,000
3,710 2751 1,060 63,100
1,010 234 455 28,000
6,650 275 | 1,190 73, 200
3,460 227 780 43,300
2, 411 990 60,900
2,470 368 978 58, 200
1,400 541 794 48,800
2,680 435 806 48,000
617 140 289 17,800
161 92 123 7,560
2,540 83 593 35,300
6,650 83 753 545,000
3,140 250 845 52,000
3,460 633 | 1,360 X
1,740 135 485 !
1,100 227 499 30, 700
1,140 358 633 , 200
1,510 258 508 31,200
6,650 297 | 1,090 64,900
2,070 227 524 32,200
659 227 367 21, 800
590 139 233 14,300
134 77 95.4 5,870
139 71 94.1 5,600
6,650 7 558 404, 000
1915-16.
3,710 149 998 61,400
3,330 345 | 1,060 63,100
4,650 328 | 1,040 64,000
2,610 124 348 21, 400
4,480 202 | 1,250 71,900
4,480 332 | 1,370 84,200
2,250 573 1 1,000 59,500
1,700 710 | 1,050 64,600
1,970 690 | 1,110 66,000
, 500 501 936 57,600
484 187 304 18,700
1,480 152 376 22,400
4,650 124 90L 655,000
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MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH,

Location.—In NE. } SE. } sec. 10, T. 23 N., R. 8 E., a mile southeast of North Bend,
in King County, and 2 miles above junction with North Fork.

DramvagE AREA.—I184 square miles (measured on topographic map).

REcORDS AVAILABLE.—August 10, 1907, to February 29, 1908; August 25, 1908, to
September 30, 1916. All records prior to October 1, 1915, published in Water-
Supply Paper 412.

GaeEe.—Stevens water-stage recorder on left bank; installed August 7, 1915; inspected
by R. C. McFadden and E. H. Robinson. Prior to August 7, 1915 gage was at
highway bridge, 2} miles below present site.

DiscrARGE 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 not likely to shift. Left bank high; right
bank low and heavily wooded. Stage of zero flow, a,ccordmg to measurements
made July 27, 1915, gage height —0.9 foot.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.21 feet at 7 p. m.
March 9 (discharge, 8,920 second-feet); minimum stage recorded, 1.57 feet at 12
a.m. October 1 (discharge, 161 second-feet).

1907-1916: Maximum stage, 13.4 feet (estimated by observer when water was
above gage) November 23 and 29, 1909 (discharge not determined); stage may
have been higher when water was above gage November 18, 1911 (discharge esti-
mated by hydrographic comparison with records of flow of North and South forks
at 18,000 second-feet); minimum stage recorded, 1.50 feet at 1 p. m. September
30, 1915 (discharge, 146 second-feet).

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

Diversions.—None.

Recuration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Daily
discharge ascertained by applying to rating table mean daily gage height obtained
by inspecting the graph or, for days of considerable fluctuation, by averaging
results obtained by applying the gage heights for shorter intervals. Records
excellent. .

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

Discharge measurements of Middle Fork of Snoqualmie River near North Bend, Wash.,
during the year ending Sept. 80, 1916.

Dis-

. G .
Date. Made by— hgim. chargo, || Date. Made by— heiagiet, chI;]fée_
Dec. 3 McFadden and Han- | Feet. | Sec~ft. || Apr. 1 McFadden and Hart- | Feet. | Secft.
................... 3.02 774 eeeeeeineeneaeeea] 3.6 1,220

Mar. 2 McFadden and Stens- Aug. 7 Hartson and Robinson.[ 3.04 863
Yoff.. .. ..o......... 3.05 766 8 | Robinson and Hartson.| 3.10 899

Apr. 1 | Hartsonand McFadden. 8.61 1,240 || Sept. 9 | E. H. Robinson........ 2.56 531
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Daily discharge, in second-feet, of Middle Fork of Snogualmie River near North Bend,

Wash., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. July. | Aug. | Sept.
Lo 703,520 s22| 71| 6| 211,250 2,410 | 1,170 | 446
ol 3,420 2,410 | 794 | 647 466| 84317300 4040|1060 | 481
30 7050 | 1,870 | 850 | 623] 549 8151390 4,860 | 1020 | 713
o 250 | 1430 | 1,210 | 57| 517 | 741 | 10580 31280 | 7980 | 1,570
5Ll 815 | 1,720 | 1,380 | 528 | 481 | 690 | 1,480 2,620 | 921 | 857
Boeeeenaennns 629 [ 1,480 1,390 | s01| 466 600 1,300 2,000 907| 617
g 506 | 1,250 | 1,420 | 476 | 1,080 | 754 | 1,300 200 836| 512
gl 428 [ 1,000 | 3,070 | 461 | 1,740 | 2,780 | 1,430 2,620 850 4ol
ol Ll 378 | 7980 | 3000|446 La0 | 120 | 1,430 2,50 | 82
10,0000 871, 428 | 2,340 | 5,790 | 1, 2,0 788 | 577

1,430 | 353 | 1,940 | 4,240 | 1,930 | 1,1 2,410 | 82| 486

1,170 | 382 | 1,340 | 4,860 | 1,930 | 1,060 2,700 | 83| a2

020 | 382 1,000 | 3,450 | 1,870 | 1,020 2410 132

007 | 342 | 1)850 | 20340 | 2,000 | 1,090 1690 | 857 301

815 | 330 | 4,290 | 1,740 | 1,690 | 1,250 1,740 | 808| 357

747 | 315 5,410 | 1,930 | 1,530 | 1,630 2,000 | 34| 342

715 370 | 4,030 | 2,140 | 1,480 | 2,000 2,350 | 653 | 334

650 | 349 | 3000 | 1,690 | 1,390 | 1,870 20450 | 620| 330

721 | 315 | 2550 | 1,630 | 1,300 | 2,000 2,000 | 571| 322

893 | 391 2,270 | 2)500 | 1,390 | 1,740 1L700| 57| 300

4,500 | 38712070 | 2,780 11,300 | 1,630 1,600 496 293

37920 | 758 | 1,930 | 2,270 | 1,170 [ 1,630 1500 | 496 200

2,200 | 2,240 | 1,580 | 1,690 | 1,060 | 1,390 1,300 | 560 | 286

1,580 | 1,680 | 1,340 | 1,430 | 1,000 | 1,250 1,300 | 611 268

1,800 | 1,060 | 1,210 | 1,480 | 1,340 1,300 | 623 305

1,300 | 829 | 1,250 | 1,870 ] 1,530 210 s77| 830

| 1930 | 1340 | 1,130 | 696 | 1,210 | 27070 | 2!880 1130 | 543 | 816
2270 1090 | 1,250 | 611 | 1,130 | 1580 | 2,480 1,000 | 533 | 517
| 1,800 1,020 | 1,020 | 501 | 1,060 | 1,300 | 1,870 1060 | 543 413
1ag0| ‘943 | ‘s50| 01 ..... 1,170 | 1,530 10170| 52| 361
.............. 4190 |.......| 78| 4|l w00l St wn|... .

Nore.—No gage-height record July 17-22; discharge estimated by hydrographic comparison with record

of flow of North and South forks.

Monthly discharge of Middle Fork of Snoqualmie River near North Bend, Wash., for the

year ending Sept. 30, 1916.

[Drainage area, 184 square miles.]

Discharge in second-feet. Run-off.
Month. Depthin ot
. . inches on otal in
Maximum. | Minimum. | Mean. drainage | acre-feet.
. area.

4,190 277 1,370 7. 8.59 84,200
5,230 684 1,610 8. 9.76 95,800
4,590 659 1,460 7.93 9.14 89,800
2,240 315 602 3.27 3.7 37,000
5,410 456 1,730 9.40 10.14 | 99, 500
7,230 690 2,150 1.7 13.49 132,000
2,880 1,060 1,570 8.53 9.52 , 400
ay 3,150 1,020 1,750 9.51 10.96 108, 000
June. . ...l 4,950 1,390 2, 14.1 15.73 , 000
July.. . o il 4,860 1,060 2,070 11.2 12.01 127,000
August. .. ...l 1,170 471 735 3.99 4.60 45,200
September. ... ...l 1,570 268 497 2.70 3.01 29,600
The year.........c.cceeeeno- 7,230 268 1,510 21 111.62 l 1,100, 000

¢
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NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

Location.—In sec. 34, T. 24 N., R. 8 E., at highway bridge one-eighth mile above
mouth and 2 miles north of North Bend, in King County. Station removed to
point 1} miles upstream September 26, 1916.

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

REcorRDS AvamLABLE.—July 4, 1907, to September 30, 1916. All records prior to
October 1, 1915, published in Water-Supply Paper 412.

Gage.—October 1-22, 1915, Fuller water-stage recorder on left abutment of highway
bridge; October 23, 1915, to September 26, 1916, Friez water-stage recorder;
after September 26, 1916, Friez water-stage recorder 1} miles upstream. Gage
inspected by R. C. McFadden and E. H. Robinson. See Water-Supply Paper
412 for description of earlier gages.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting at high stages.
Banks fairly high; not subject to overflow. Stage-discharge relation probably
affected by backwater from the Middle Fork when that stream is high.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.70 feet at 8
p. m. March 9 (discharge, 6,590 second-feet); minimum stage recorded, 1.82 feet
at 1 a. m. October 1 {discharge, 71 second-feet).

1907-1916: Maximum stage, determined by leveling to high-water mark, 14.5
feet November 18, 1911 (discharge, 11,100 second-feet); water above gage Novem-
ber 18, 19, 23, 24, 29, and 30, 1909, and stage may have exceeded that reached in
1911. Minimum stage recorded, 2.16 feet September 5-7, 1914 (discharge, 59
second-feet).

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

Drversions.—None.

Reauration.—None.

Accuracy.—Stage-discharge rela.tlon changed October 25 and March 10, and prob-
ably changed slightly at other times. Rating curves applied as follows: October
1-24, well defined; October 25 to March 9, fairly well defined; March 10 to 5
p. m. September 26, well defined; September 26-30, well defined. Daily dis-
charge ascertained by applying to rating table mean daily gage height obtained
by inspecting graph, or, for days of considerable fluctuation, by averaging results
obtained by applying gage height for shorter periods. Owing to uncertainty
in regard to changes of stage-discharge relation during periods for which each
rating curve was used, records are only fair.

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

Discharge measurements of North Fork of Snoqualmie River near North Bend, Wash.,
during the year ending Sept. 30, 1916.

Date. Made by— h(é}iz%i. ch]?airsg;e Date. Made by— hcgi?ixet. c}Palfée.

Nov. 2 McFadden and Nor- | Feel. | Sec-ft. || May 3 McFadden and David- | Feel. | Sect.

................. 3.71 838 M- eeoocnaconccees| 478 1,620
Dec. 2 McFadden and Robin- Aug. 8 Hartson and Robin-
.................. 3.31 550 e eieeececccaveaas| ©3.08 410
23 R C McFadden. ...... 4,24 1,240 9 Robmson and Hartson.| b3.03 343
Mar. 11 | McFaddenand Wilbur.| 5.95 3 470 || Sept. 7 | E. H, Robinson........ 2.80 257
31 | Hartsonand McFadden| 3.76 7713 21| J.T. Hartson.......... €226 140
Apr. 4| McFaddenand Hartson| 3.99 936

a Reading on new gage, 2.90 feet. ¢ Reading on new 5 2.06 feet.
b Reading on new gage; 2.83 feet. i gaee



46

SURFACE WATER SUPPLY, 1916, PART XII—A.

Daily discharge, in second-feet, of North Fork of Snoqualmie River near North Bend, Wash.,
Jor the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) S 78 11,180 570 476 320 553 818 | 1,020 952 | 1,120 502 157
A 400 868 564 434 320 510 825 | 1,350 8851 1,780 457 181
Baeeeenannanns 1,700 767| 677| 425| 309| 495 855 1,690 (1,020 (2,190 | 452 421
L 705 582 942 416 306 452 9451 1,420 | 1,240 | 1,460 425 933
[ S 48| 697|1,140| 383| 202| 430] 915|1,370| 1,160 | 1,240 | 391 465
[, 333 582 980 31 292 412 810 | 1,600 952 | 1,020 376 316
/G 264 500 980 352 656 412 788 + 1,300 992 | 1,020 363 266
- S 219 438 1 2,400 337 | 1,010 | 1,360 878 1 1,080 | 1,200 | 1,160 363 259
9 eieananns 190} 896]2,000] 330| 750 )5,080| 848) 930]1,240|1,120| 341 236
100ciiicecnnnnn 194| 364 1,220| 320 1,700 3,800 1,000 802 976| 930 320 324
B 184 348 942 302 [ 1,360 | 2,740 | 1,040 700 862 | 1,020 332 253
1200 iiiiin 264 337 774 289 928 | 3,080 892 632 [ 1,080 | 1,120 332 220
j - . 422 | 309 664 273 774 | 2,120 | 780 | 613 1,420) 1,010 332 203
Mo 1,630 206 583 261 ] 1,270 ) 1,500 | 1,020 626 | 1,160 742 301 187
1 S 731| 354| 526| 253]2,760 [ 1,200} 1,080 728(1;800| 772| 283 175
160 s 493 456 500 247 | 3,470 | 1,430 892 | * 908 | 2,100 938 262 166
| v 388 945 481 256 | 2,610 | 1,600 878 | 1,120 | 2,100 | 1,200 256 161
| 1 S 374 1 1,470 443 2471 1,910 | 1,280 878 | 1,080 | 1,890 | 1,240 273 156
b & . 591 | 3,110 4381 238} 1,660 § 1,180 783 11,120 | 1,330 992 247 152
. 4391, 631 244 |1 1,480 1 1,720 | 855 | 976 1,200 892| 220 146
.1 P 372 1,390} 2,650 | 24711,300) 1,790 855] 908 | 960| 862 208 142
22 iei. 4091 1,260 2,230 360{ 1,180} 1,500 | 7281 908| 885! 802 201 138
23 aannns 446 | 1,350 [ 1,260 | 1,030 | 1,040 | 1,160 ] 646 [ 788 ] 1,120| 693 | 208 135
- Y 592 | 1,020 980 904 912 960 693 742 | 1,200 652 201 134
25 1,570 | 1,060 | 1,020 | 580 | 845 | 992| 870 | 840 1,240| 672 196 135
b T 1,220 930 816 461 781 | 1,220 976 | 1,080 | 1,460 693 187 283
7 G, 1,260 795 711 400 321, 1,820 960 | 1,370 646 179 37
P S, 1,570 704 718 367 633 | 1,040 | 1,460 930 | 1,240 568 174 251
. T 1,210 718 612 337 618 878 1 1,160 870 | 1,030 537 170 191
b1 830 657 542 334 feeuee-- 788 992 818 968 550 166 m
) 1,800 §....... 510 320 |.eenn.n 772 |een-.. 795 |eaceenn 581 161 |.......

NotE.—Gage height not recorded Oct. 22; &ischa.rge interpolated.

Monthly discharge of North Fork of Snogqualmie River near North Bend, Wash., for the

year ending Sept. 30, 1916.

[Drainage area, 102 square miles.]

Discharge in second-feet. N Run-off. -
Month. Per Degth in Total
. . inches on 'otal in
Maximum. | Minimum. | Mean. sqqa;e drainage | acre-feet.
N area.

October. ...oouoveemiinniaano.. 1, 78 691 8.77 7.80 42,500
November. . ..coveeiiaeaanaaa.. 3,110 296 ,840 8.24 9.19 50,000
December. ... c.coioaeiieman... 2,650 443 954 9.35 10.78 58,700
JanuAary...coooimiii i icaeann 1,030 238 380 3.73 4.30 23,400
February. .. .coceeenniaienaannn.. 3,470 202 1,110 10.9 1176 63,800
Margh ............................ 5,080 412 1,410 13.8 15.91 86, 700
ﬁpﬂ] ............................. 1,820 646 933 9.15 10.21 55,500
BY - e acvaceraaaeereaneecannaean 1,690 613 990 9.71 11.20 , 900
JUDe. et e 2,100 862 1,230 12,1 13.50 73,200
July . el 2,190 537 975 9.56 11.02 , 000
August.. . oo, 502 161 286 2.80 3.23 17,600
September. ...........iooieian. 933 134 246 2.41 2.69 14, 600
The year.....cccueeemauannn. 5,080 78 837 8.21 111.59 607, 000




SNOHOMISH RIVER BASIN. 47

SOUTH FORK OF SNOQUALMIE RIVER AT NORTH BEND, WASH.

Locarron.—In NW. % sec. 9, T. 23 N., R. 8 E., at Northern Pacific Railway bridge at
North Bend, in King County, 2} miles above mouth.

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

Recorps avamasrLe.—July 21, 1907, to February 29, 1908, and June 26, 1908, to
September 30, 1916. All records prior to October 1, 1915, published in Water
Supply Paper 412.

Gace.—Fuller water-stage gage recorder October 1-21 and Friez water-stage recorder
after October 21, on right end of bridge; inspected by R. C. McFadden and E. H.
Robinson. For history of gages used prior to October 1, 1915, see Water-Supply
Paper 412.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 600 feet below bridge;
prior to March 17, 1911, from bridge.

CHANNEL AND CONTROL.—Bed composed of small gravel; shifting at high stages.
Stage of zero flow, according to measurements made September 2, 1915, gage
height —0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.25 feet at 4 a. m.
March 10 (discharge, 3,100 second-feet); minimum stage recorded, 0.72 foot at 1
a. m. October 1 (discharge, 86 second-feet).

1907-1916: 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, 11, 1908 (discharge, 68 second-feet).

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

Dirversions.—None.

REecurLaTioN.—None.

Accuracy.—Stage-discharge relation changing; numerous discharge measurements
necessary to define rating curves, several of which have been constructed, appli-
cable as follows: October 1 to noon October 2, well defined below 2,500 second-
feet; noon October 2 to February 16, April 28 to June 17, farily well defined
between 350 and 2,500 second-feet; February 17 to April 27, fairly well defined
between 150 and 3,000 second-feet; June 18 to August 7, fairly well defined
between 200 and 2,500 second-feet; September 7-30, fairly well defined between
150 and 3,000 second-feet. Daily discharge ascertained by applying to rating
table mean daily gage height determined by inspecting gage-height graph or,
for days of considerable fluctuation, by averaging discharge for shorter periods;
August 8 to September 6, by shifting-control method. Records good.

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

Discizarge measurements of South Fork of Snc:gualmie River at North Bend, Wash.,

during the year ending Sept. 30, 1916.
Gage { Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge,

Oct. 2| McFadden and Nor- | Feet, | Secft. || Mar. 31| Hartson and McFad- | Feet, Sec.—(ﬁ.
en 6

MAN.eeanmnnancnnnnn- 1.82 521 den,,ceceeenneannnnnn 2.18
Nov, 3| ceee@0uerevnnncianennn, 2.02 676 || Apr. 2 2.26 714
Dec. 1| R.C.McFadden....... 1.64 421 || May 3
22 | McFadden and Horn- 3.27 1,530
8day . .ceeciaaaia... 3.58 1,760 || Aug. 7 | Robinsonand Hartson.| 1.64 390
Feb. 16 | McFadden and Stens- Sept. 7] E. H, Robinson........ 1.26 184
16y 3.29 1,620 || Sept. 27 | J. T. Hartson.......... 141 246

ol
Mar. 9 | McFadden and Wilbur.| 4.62 2,520
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Daily discharge, in second-feet, of South Fork of Snoqualmie River at North Bend, Wash.,
Jor the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,450 407 456 283 459 670 970 900 911 500 178
830 391 418 283 426 700 | 1,180 935 | 1,330 472 187
654 376 396 305 426 730 | 1,480 879 | 1,640 455 214
618 428 381 294 384 778 | 1,440 | 1,080 | 1,260 438 316
581 609 371 364 772 | 1, 1,080 | 1,070 422 260
544 609 356 283 369 730 | 1,400 935 869 412 207
508 648 337 406 395 712 | 1,260 935 813 391 193
439 972 328 628 892 766 | 1,080 | 1,080 960 391 190
396 | 1,080 323 720 { 1,300 778 970 | 1,180 995 382 196
361 758 309 970 | 2,630 850 865 970 834 370 199
351 622 287 893 | 1,860 934 778 886 869 362 190
328 520 278 668 | 1,950 838 713 | 1,000 960 357 181
309 462 269 570 | 1,660 736 694 | 1,180 918 357 172
201 412 259 629 1 1,200 796 700 | 1,370 707 330 172
314 376 250 | 1,000 955 844 752 | 1,560 681 315 1€7
351 361 241 | 1,480 934 778 858 | 1,800 759 295 164
548 351 251 | 1,420 969 760 { 1,000 | 1,880 841 283 159
724 328 249 | 1 878 760 | 1,000 | 1,760 869 278 156
1,730 345 257 | 1,030 838 712 | 1,080 | 1,300 720 153
1,040 371 257 892 | 1,060 736 | 1,000 | 1,030 681 242 151
865 11,400 | 274 | 796|1,310{ 76| 9351 841 681! 228 148
765 | 2,080 418 742 | 1,160 682 886 953 637 223 146
830 | 1,160 635 658 927 634 810 960 583 228 141
732 900 616 598 802 598 758 1 1,030 583 232 138
823 865 473 562 820 658 778 | 1,070 553 228 146
829 713 376 550 934 748 9351 1,180 523 213 189
622 642 323 538 990 | 1,100 935 | 1,180 500 202 P
533 674 300 533 844 | 1,290 900 { 1,030 477 191 193
508 590 296 498 736 | 1,110 879 904 483 191 162
456 527 318 |.......] 676 970 804 827 500 185 148
ceeeens| 4911 300 |....... 658 |.vnn.. | 752 |.eeon 535| 180 )...... .

Nore.—No gage-height record Nov. 4-5; discharge interpolated:

and Feb. 4; discharge interpola

ted.

Float frozen in well Jan 12-15, 31,

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash., for the year
ending Sept. 30, 1916.

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off.
Month. Per Degth in o
. . inches on otal in
Maximum. | Minimum. | Mean. sg];laer.e drainage | acrefeet.
area.
1,610 115 450 5.36 6.18 27,700
1,730 291 644 7.67 8.56 38,300
2,080 328 660 7.86 9.06 40, 600
635 241 342 4.07 4.69 21, 000
1,480 | » 283 680 8.10 8.74 39,100
2,630 364 961 11.4 13.14 59, 100
1,290 598 797 9.49 10.59 47, 400
1,480 694 967 11.5 13.26 59, 500
1,880 827 1,120 13.3 14.84 , 600
1,640 477 798 9.50 10.95 49,100
500 180 310 3.69 4.25 19, 100
316 138 184 2.19 2.44 y
2,630 115 659 7.85 106. 70 478,000
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STILAGUAMISH RIVER BASIN.
SOUTH FORK OF STILAGUAMISH RIVER NEAR SILVERTON, WASH.

LocatioNn.—In SW. } sec. 23, T. 30 N., R. 9 E., one-eighth mile above Silverton
ranger station, one-fourth mile below Martin Creek, 24 miles below Silverton,
in Snohomish County, and 5 miles above Gold Basin.

DRAINAGE AREA.—45.4 square miles (measured on topographic maps).

REcorDps AvamaBLE.—September 1, 1910, to September 30, 1916 (fragmentary).

Gaae.—Vertical staff spiked to overhanging hemlock on right bank; read by G. E.
Sawyer, A. G. Hannah, and Earl Anderson. )

DISCHARGE MEASUREMENTS.—Made from cable 30 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders; apparently permanent.
Right bank fairly high; not subject to overflow; left bank slopes back gradually
and is covered by dense growth of alders. Stage of zero flow, according to meas-
urements made in 1913 and 1916, gage height —0.5 foot 4-0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6 feet Decem-
ber 9 (discharge, 4,440 second-feet); minimum stage recorded, 0.9 foot October 1,
(discharge, 48 second-feet).

1910-1916: Maximum stage recorded, 7.0 feet November 20, 1910 (discharge
5,720 second-feet, revised determination); minimum stage recorded, 0.7 foot
September 7, 23, 25, 26, 29-30, 1915 (discharge, 29 second-feet).

Ice.—Stage discharge relation affected by ice for short periods.

Diversions.—None.

Recurarion.—None.

Accuracy.—Stage-discharge relation praetically permanent; affected by ice January
1-3, 7-10, and 13-19. Gage read to hundredths once daily when rangers are at
station. Rating curve well defined below 2,000 second-feet. Daily discharge
ascertained by applying daily gage height to rating table. Records excellent
except for periods of high water and periods in November and December, for
which they were estimated by comparison with records of flow of nearest streams
and are poor.

CooreraTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of South Fork of Stilaguamish River mear Silverton, Wash.,
. uring the year ending Sept. 30, 1916.

[Made by J. T. Hartson.]

Gage Dis-
Date. height. | charge.

Feet. Secft.
T2 2.00 426
22 R e e eaeaea—————. 2.01 439

89351°—19—wsp 442—4
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:

Daily discharge, in second feet, of{/S'outh Fork of Stilaguamish River near Silverton,
Wash., for the year ending Sept. 30, 1916. .

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

224 186 368 845 620 695 316 159
316 224 770 | 1,000 658 845 292 152
224 152 485 845 695 | 1,000 268 485
182 186 550 a5 770 882 264 425
140 123 550 770 770 882 264 342

1,170 712 695 695 | 1,080 732 233 113

2,740 425 625 695 | 1,170 732 213 98
3,210 342 355 695 | 1,170 695 220 98
1,170 224 485 695 | 1,000 658 183 98
485 387 550 620 882 550 233 88
770 550 485 620 882 550 169 7w
770 | 1,340 485 550 732 550 138 g
845 | 1,900 485 550 608 518 149 88
316 | 1,190 550 550 485 425 169 138
342 485 620 550 425 186 152

585
283 425 695 770 560 | 425 186 194
224 | 1,000 695 550 550 368 186 224

169 550 845 620 560 368 186 485
60 425 | 1,000 620 620 326 186 342
110 ¢ 425 770 695 620 306 186 186
148 368 770 668 620 306 186 138
....... 268 845 485 695 425 176 110
24 |....... 224 |....... 485 |....... 396 169 |.......

Note.—Discharge estimated by hydrographic comparison with records of flow of Sauk, Sultan, and
North Fork of Skykomish rivers as follows: Nov. 4-6, 460 second-feet; Nov. 8-20, 520 second-fect; Nov.
22-26, 310 second-feet; Dec. 11-20, 540 second-feet. Gage not read Oct. 8, Dec. 25, Feb. 4, 5, 24, 29, Mar.
1, 8, 14, 18, 22, Apr. 6, 15, 16, June 21, Aug. 25, 27, Sept. 10-14; discharge interpolated. Stage-discharge
relation affected by ice, Jan. 1-3, 7-10, and 13-19; (ﬁseharge interpolated.

Monthly discharge of South Fork of Stilaguamish River near Silverton, Wash., for the
year ending September 30, 1916.

|Drainage area, 45.4 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in Total
. oo inches on 'otal in
Maximum. | Minimum. | Mean. sl%ll;la;e drainage | acre-foet.
. area.
493 10.9 12, 57 30,300
427 9.41 10. 50 25,400
666 14.7 16.95 41,000
170 3.74 4,31 10, 500
s12| 135 14. 56 35,200
643 14.2 16.37 39, 500
13.9 15.51 37,700
693| 15.3 17.64 42,600
770 17.0 18.97 45,800
628 13.8 15.91 38, 600
217 4.78 5,51 13,300
185 4.07 4.54 11,000
511 11.3 153. 34 371,000
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SKAGIT RIVER BASIN.
SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Locarion.—In sec. 8, T. 36 N., R. 13 E. (unsurveyed), at Reflector Bar ranger station,
just below mouth of Canyon Diablo, three-fourths mile above Stetattle Creek,
1} miles below Thunder Creek, and 23 miles (by trail) northeast of Marblemount,
in Whatcom County.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—December 6, 1913, to September 30, 1916.

Gage.—Stevens water-stage recorder on right bank, 75 feet below mouth of Canyon
Diablo, installed April 13, 1914; inspected by Henry Soll, Thomas Thompson,
and W. L. Stillwell. 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 200 feet below gage; composed of large boulders
near right bank, clean gravel in center, and sand near left bank; may shift during
floods. One channel at all stages. Banks not subject to overflow. Stage of
zero flow, according to measurements made September 21, 1916, gage height
-0.5 foot +0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 10.5 feet at 2 p. m.
June 17 (discharge, 29,400 second-feet);. minimum stage recorded, 2.24 feet
at 8.30 a. m. January 4 (discharge, 1,170 second-feet).

1913-1916: Maximum stage recorded June 17, 1916; minimum stage recorded,
1.74 feet from 1 to 10 a. m. January 28, 1915 (discharge, 707 second-feet).

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

DiversioNs.—None.

Reguration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
‘Water-stage recorder not operating January 5 to May 15, May 19-23, and July
21 to September 18. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting gage-height graph or, for days of
considerable fluctuation, by averagingresults obtained by applying gage heights
for shorter intervals. Records prior to January 5, excellent; records based on
hydrographic comparison with other streams and study of weather records, when
recorder was not operating, poor; records for remainder of year, fair. See note
to table of daily discharge.

COOPERATION.—Station maintained in cooperation with United States Forest Service
and Skagit Power Co. .

Discharge measurements of Skagit River at Reflector Bar, near Marblemount, Wash.,
during the year ending Sept. 30, 1916.

pate, | Maeby— [0 | (P | Due | Medony— |0 | Dl
Feet, | Sec.t. Feet. | Sec.-ft.

June 24| C.O.Brown........... 7.61 | 17,100 || Sept. 20| J. E. Stewart...........| 2.89 1,9
25 |..-.. AOeenenncnneaaaill 774 17,300 21 [..... 141 T 2.99 2,170

NoTeE.—On June 19 a measurement was bagun at gage height 8.95 feet but meter was lost when measure-
ment was about one-third complete; discharge estimated, from measurements June 24-25, at 22,500 second-
feet.
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Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount,

Wash., for the year ending Sept. 30, 1916. .

Day. Oct. | Nov. | Dec. | Jan May. | June. | July. | Aug. | Sept.
4,410 | 1,220
3,730 | 1,200
3,420 | 1,160
3,210 | 1,240
3,210 | 1,310
2,020 [ 1,420 {....oofeenennn. 10,600 { 11,000 | 5,150 §........
2,640 | 1,450 |.... o o|-iilils 10,600 { 11,400 | 5,200 {.-.. . .
2460 | 2,900 [.-oooo . |oiill 11,800 | 14,200 | 5,250 {-.......
2,280 | 3,620 |-....10|..oilo 13,400 | 15,400 | 5,310 }.--- o -
2040 | 2,920 -2 ILIllT 12200 | 13,800 | 5,360 |-.......
1,960 1 2,550 [...... .f........ 11,000 | 14,200 | 5,410 |........
1,790 | 2,200 |--.oiillll 11,800 | 15,000 | 5,540 .- --oo0C
1,650 | 2,040 |--.o. . l.ililll0 14,200 | 13,800 | 5,960 |... ... -
1,640 | 1,880 |.o..oolooiilil 6,600 | 10,600 | 6,100 |-.--....
1,500 | 1,790 |---oooiloilil 20,100 | 9,910 | 5,410 |--. o ..
1,550 0 1,720 |........ 5,680 | 26,700 | 11,000 | 4,650 |........
1,630 | 1,610 {--. .0 6,860 | 29,000 | 11,400 | 3,050 |...- . -
1,500 | 1,560 [......o. 7,490 | 27,600 | 9,910 [ 3,420 [-.......
1,570 | 1,500 ... 0l 21,400 | 8,660 | 3,110 | 2,040
1,470 | 1,560 2
1,470 | 2,440
1,440 | 2,550
1,460 [ 2,280
1,410 | 2,200
1,460 | 2,040
1,540 | 1,870
1,440 | 1,750
1,840 | 1,710
1,340 | 1,550
1,270 | 1,400
........ 1,410

Nore.—Water-stagerecorder not operating Jan. 5 to May 15, May 19-23, and Sept. 4-18; discharge estimated
by hydrographic comparison ‘with Skagit River near Sedro Woolley, Baker River below Anderson Creek,
near Concrete, and Sauk River at Darrington, and study of weather records, as follows: May 19-23, 8,000
second-feet; Sept. 4-8, 3,650 second-feet; Sept. 9-13, 2,500 second-feet; and éept. 14-18, 2,250 second-feet.
Recorder not og?:rating july 21 to Sept. 3. Gage read once daily July 21 to Aug. 1, Aug. 4-6, 11-27, 30, and
Sept.1-3. Dischargeinterpolated Aug. 2, 3, 7-10, 28, 29, and 31.

Monihly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., for the
year ending Sept. 30, 1916.

. s foct.
Discharge in second-feet, Run-off

Month, G
Maximum. | Minimum. | Mean. | 2 feet).

OCtODBE . . .ot 6,160 794 1,830 113,000
November. 121, 000
3,620 115,000

Note.—Monthly discharge January to April estimated by hydrographic comparison with record of
flow of Skagit River near Sedro Woolley, Baker River below Anderson Creek, near Concrete, and Sauk
River at Darrington, and study of weather records. Mean discharge for May based on estimate of flow for
period May 1-15 determined from the hydrographic comparison.



SKAGIT RIVER BASIN. 53

SKAGIT RIVER NEAR SEDRO WOOLLEY, WASH.

Locarion.—In NW. % sec. 36, T. 85 N., R. 4 E., at Northern Pacific Railway bridge

three-fourths mile below intake of Beatty’s slough, 1} miles south of Sedro Woolley
_in Skagit County, 21 miles above mouth, and 32 miles below Baker River.

DrarNaGe ArREA.—2,930 square miles (measured on General Land Office map).

RECORDS AVATLABLE.—May 1, 1908, to September 30, 1916.

Gaee.—Vertical staff on upstream draw guard of Northern Pacific Railway bridge;
read by E.J. Woods. Zero of gage set at elevation of extremelow water in Puget
Sound. Temporary gage used when stage was below 37 feet; installed September
25, 1915, on downstream side of group of piles, 50 feet above third concrete pier
from left bank of railway bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge one-third mile above gage.
Beatty’s slough measured from highway bridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 46.5 feet at 3 p. m.
June 18 (discharge, 63,800 second-feet); minimum stage recorded, 32.3 feet at 7
a. m. October 10-11 (discharge, 2,740 second-feet).

1908-1916: Maximum stage recorded, 56.1 feet November 30, 1909 (discharge,
96,100 second-feet); minimum stage recorded, 32.3 feet September 29-30 and
October 10-11, 1915 (discharge 2,740 second- feet)

IcE. —Sta,ge—dlscha.rge relation seldom affected by ice.

Diversrons.—Beatty’s slough carries from 1.5 per cent of total flow at lowstages to
8 per cent at hlgh stages. Amount determined at: each visit and added to flow
measured in main channel.

REguLaTION.—NoOne.

Accuracy.—Stage-discharge relation changed during high water in June. Rating
curve used before June 18 well defined between 3,500 and 18,000 second-feet,
fairly well defined above and below these limits, curve used after June 18 fairly
well defined above and poorly defined below 6,000 second-feet. Gage read to
half-tenths daily; crest gage heights observed or estimated. Practically no diurnal
fluctuation. Records good except for a short period in January and in February,
for which they are only fair, on account of ice.

Discharge measurements of Skagit River near Sedro Woolley, Wash., during the year
ending Sept. 30, 1916.

Gage height.

Date. Made by— Discharge.

Temporary

0l1d gage. | ~Cgor™™”
' Feet. Feet. Secft.
Deec. 12 | J. T. Hartson. 36.40 36.35 15,500
1 do 35.85 35.80 12,800
June 22 40.00 | .o.oeeee.s 31,800
28 42.95 | ooeioan-. 48,800
Sept. 27 34.97 35.49 10 900
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Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the year
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept.
R 2,960 (31,900 | 8,150 | 7,220 | 4,920 |11,800 13,200 |19, 200 (20,000 (32,200 25,300 | 13,700
2 eiciaiaaan 6,9 3 ,220 | 6,920 { 4,660 [11,100 (13,900 |22,100 (20,000 (34,800 {22,500 | 13,000
S e 7,530 |18,000 | 8,460 | 6,320 | 4,890 (10,400 [14,300 30,000 (21,700 |41, 200 |21, 600 | 14,100
T N 15,700 112,500 | 6,030 | 5,120 | 9,740 {15,300 33,300 |28, 100 |44,000 |20,300 | 15,900
[ J N 4,400 {16,100 {12,100 | 5,740 | 5,340 | 8,780 (16,800 (32,800 |30,000 135,800 (19, 800 | 13, 700
[ 5,460 15,000 13,500 { 4,920 | 5,570 | 8,460 {15,700 (33, 800 |24, 400 (34, 260 {19,800 | 11,700

33, 800 |22, 600 (30, 700 {20,300 | 10,300
23, 600 (34,200 {21,200 | 9, 650
30, 000 {42,900 |21, 600 | 10,300
28, 600 (39,000 (20,300 9,010
24, 400 |36, 800 |20, 700 | 8,080
9,100 |35, 18,400 |17, 600 |24, 400 |41, 800 {21,200 | 7,780
7,220 38,200 {16, 800 |16, 800 |29, 000 41,800 (21,600 | 7,780
8,460 28,100 {16,100 (15,300 (35, 700 35,300 [21, 600 B
22,600 (23,000 (18,400 15,300 |42,700 29,600 |20,700 | 7,180
48,800 |19,600 (16,800 |17,600 |52,900 (32,700 (19,000 | 7.1
46, 700 119,200 115,700 20, 61,200 (37,400 (15,500 | 7,480
32, 800 [17, 600 |15, 700 |22,100 [63.300 (36,800 (13,700 | 7,480
26, 700 (16,100 |15, 300 |22, 600 159,900 (31,700 (13,000 | 7,480
24,800 16,100 [14,600 |23, ,100 (28,600 12,000 | 7,180
23,500 121,700 (14,300 123,000 {41,200 (32,200 |11,000 | 7,180
21 700 (20 400 (14 300 (21, 700 (32,200 (29,100 {11,300 | 7,180
20,000 (21,700 13,200 |19 200 [35,300 |29,600 {12,300 | 7,780
18,000 [18;400 (12,500 |18,000 41,800 (27,200 {13,700 | 7,180
15,700 (16,800 [12,800 {18,000 (42,900 27,200 [15,200 | 6,890
14,600 (15, 700 {14,300 {20,800 (44,600 {27 200 15 900 | 7,780
14,300 |18,400 {17,200 23,900 |52,400 [23,900 (15,900 { 12,000
13, 200 15,700 |24, 23,900 48,500 (22,000 {15,900 | 8,080
12,500 15,000 (22,100 (23,500 (46,800 (22,000 (15,500 [ 6,600
2920 [.one... 13,500 (19,600 [21,300 34,800 (22,500 (15,200 | 6,020
4,920 |--..[12,800 |-......[20,000 |.. ... 4,800 (14,100 |..... .
Nore.—Stage discharge relation seriously affected by ice jam one-half mile below e Jan. 17-31;
discharge interpolated. Gage heights doubtful on account of ice at gage Feb. 3-7; di ge interpo-

lated.

Monthly discharge of Skagit River near Sedro Woolley, Wash., for the year ending Sept.

320, 1916.

[Drainage area, 2,930 square miles.]}

Discharge in second-feet. Run-off.
Month. Per Depth in Totali
: s inches on otal in
Maximum. M.lmmum. Mean. . sgn?l?e sinage | acre-feet.
. area.

33, 800 2,740 9, 3.30 3.80 595, 000
31, 900 6,031 11,700 3.99 4.45 696, 000
46, 700 7,220 13,700 4.68 5.40 842,000
13,200 3,190 5,360 1.83 2.11 330,000
48, 800 4,660 16,000 5.46 5.89 920, 000
38,200 8,150 18,200 6.21 7.16 1,120,000
24, 800 12,500 16,100 5.49 6.12 958,000
33, 800 15,300 , 700 7.7 8.94 1, 400, 000
© 63,300 , 000 36, 900 12.6 14.06 2, 200, 000
44,000 22,000 |. 32,600 11.1 12.80 | 2,000,000
- 25,300 11,000 17,700 6.04 6.96 1,090,000
15, 900 6, 9,120 3.11 3.47 543,000
63,300 2,740 17,400 5.94 81.16 | 12,700,000
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SAUK RIVER AT DARRINGTON, WASH,

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

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

Recorps AvairaBLE.—June 15, 1914, to September 30, 1916.

Gace.—Vertical staff attached to log crib on left bank, 700 feet above suspension
footbridge; read by Paul Schmidt.

DiscEARGE MEASUREMENTS.—Made from suspension bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and large boulders. Left bank
high and not subject to overflow; right bank flat and subject to overflow at
extremely high stages. Stage of zero flow, according to measurements made
September 7, 1915, gage height —1.70 feet+-0.5 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.9 feet on
December 8 (discharge, 12,500 second-feet); minimum stage recorded, 0.88 foot
at 5.25 p. m. October 11 (discharge, 370 second-feet).

1914-1916: Maximum stage recorded, 8.47 feet at 4.30 p. m. April 2, 1915
(discharge, 20,400 second-feet); minimum stage recorded, 0.78 foot September
28-29, 1915 (discharge, 340 second-feet).
Ice.—Stage-discharge relation not affected by ice.
- DrversioNs.—None.

REecUrAaTION.—None.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths once
daily. Rating curve well defined between 500 and 5,000 second-feet. Daily
discharge ascertained by applying daily gage height to rating table. Records
excellent except for periods of extremely high water.

CoorErATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Sauk River at Darrington, Wash., during the year ending

Sept. 30, 1916.
Date. Made by— onge c&sg'e_ Date. Made by— ke | s,
Feet. | Secft. Feet, | Secft.
June 21 | C. O. Brown........... 4.45 3,740 || June 27 | C. O. Brown...........| 5.16 5,660
21 i..... L [ TN 4.42 3,730 || Sept. 15 | James E. Stewart...... 1.93 798
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Daily discharge, in second-feet, of Sauk River at Darrington, Wash., for the year ending
. Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
975 418 | 1,420 | 1,590 | 2,540 | 2,390 { 4,690 | 2,870 | 1,260

010| 400 1,340 1,780 | 3,670 | 2,540 | 5,870 | 2,540 | 1,260

. 850 418 | 1,260 | 2,000 | 4,420 } 3,050 | 6,5 2,250 | 1,260

850 | 435 1,180 | 2,000 | 4,420 | 3,670 | 5,260 | 2,250 | 1,420

700 | 435 1,110 [ 2,000 | 4,420 | 3,240 | 4,160 | 2,000 [ 1,420

740 490 | 1,110 | 2,000 | 4,690 | 2,870 | 4,160 | 2,000 [ 1,260

740 | 1,340 | 2,000 | 8,670 | 8,240 | 4,600 | 2,250 | 1,110

690 | 1,260 | 2,700 | 2,000 ] 3,240 | 3,910 } 4,600 | 2,250 975

618 | 1,780 | 4,970 | 2,120 | 2,870 | 3,910 { 5,260 | 2,250 975

572 | 3,450 | 4,420 | 2,540 | 2,300 | 3,450 | 5,260 | 2,250 850

550 | 3,450 | 3,910 | 2,890 | 2,250 | 3,050 | 5,870 | 2,540 850

975 550 | 1,590 | 9,460 | 2,120 | 2,120 | 3,910 | 4,690 | 2,250 850
850 530 | 2,540 | 3,910 | 2,000 | 2,000 | 5,260 | 4,160 | 2,250 790
850 530 | 4,160 | 2,870 | 2,120 | 1,890 | 6,860 | 3,670 | 2,250 740
910 510 | 7,570 | 2,390 | 2,250 | 2,250 | 7,570 | 4, 2,000 850
1,260 | 1,180 | 510 9,070 | 2,390 | 2,000 | 2,870 | 9,460 | 5,260 | 1,780 850
2,250 | 1,040 | 510 | 5,260 | 2,250 | 2,000 | 2,870 | 9,860 | 4,690 | 1,590 850
1,78 | 975 | 490 3,910 | 2,120 | 1,890 | 3,050 | 7,930 | 4,160 | 1,590 850
3,060 | 1,040 490 | 3,450 | 2,120 | 2,120 | 3,240 { 5,870 | 4,160 | 1,260 850
1,780 | 1,260 | 510 8,240 | 2, 1,890 | 2,870 | 4,420 | 4,160 | 1,180 790
2,540 | 6,860 | 5301} 2,870 | 3,670} 1,680 | 2,700 1 3,670 | 3,670'| 1,110 740
1,780 | 3,450 | 550 | 2,540 | 3,050 | 1,500 | 2,390 | 3,910 | 3,240 | 1,340 740
1,680 | 2,250 | 530 | 2,250 | 2,540 | 2,540 | 2,250 | 5,260 | 3,240 | 1,590 690
1,590 | 2,000 | 510 | 2,000 | 2,250 | 2,250 | 2,250 | 5,560 |.2,870 | 1,780 640
1,780 | 1,780 | 510 | 1,890 | 2,120 | 1,780 | 2,540 | 5, 2,870 | 1,780 850
1,680 | 1,500 | 490 | 1,780 | 2,700 | 2,250 | 3,050 | 6,190 | 2,540 | 1,780 | 1,260
1,340 [ 1,500 | 452 | 1,680 | 2,390 | 8,670 | 2,870 | 6,190 | 2,250 | 1,500 975
1,180 [ 1,420 | 452 | 1,590 | 2,000 | 2,870 | 2,870 | 5,260 | 2 1,590 | 1,590
1,340 | 1,180 | 435 | 1,500 | 1,780 | 2,540 | 2,540 | 4,160 | 2,540 | 1,420 690
1,110 | 1,110 435 |....... 1,590 | 2,250 | 2,390 | 3,910 | 2,870 | 1,420 640
....... 1,040 | 418 |._....2| 1,680 |.-.....| 2,250 |.. ....| 3,240 | 1,420 [.......

Monthly discharge of Sauk River at Darrington, Wash., for the year ending Sept. 30, 1916.

[Drainage area, 293 'square miles.]

Discharge in second-feet. . Run-off.
Month. Per Depth in Total
. . inches on otal in
Maximum. | Minimum. | Mean. s&t;la:e drainage | acre-feet.
D area.’
11,100 370 1,620 5.53 6.38 99, 600
4,160 850 1,760 6. 01 6.70 105,000
12,500 975 2,340 7.99 9.21 144,000
975 418 586 2.00 2.31 36,000
9,070 400 2,490 8.50 9.17 143,000
9,460 1,110 2,590 8.84 10.19 159,000
3,670 1,500 2,140 7.30 8.14 127,000
,690 1,800 2,900 9.90 11.41 178,000
9, 2,390 4,870 16.6 18.52 , 000
6,520 2,250 4,100 14.0, 16.14 252,000
2,870 1,110 1,880 6.42 7:40 116,000
1,590 640 962 3.28 3.66 57,
12,500 ) 2,350 8,02 109.23 | 1,710,000
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BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH,

Locarion.—In SE. } sec. 30, T. 37 N., R. 9 E., 350 feet below Anderson Creek, a
quarter of a mile above the Baker River ranger station, and 11 miles above Con-
crete, in Skagit County.

DrAINAGE AREA.—I184 square miles (measured on topographic maps).

REcorps avamaBLE.—September 10, 1910, to September 30, 1916.

GaGE.—Stevens water-stage recorder on left bank, installed September 24, 1915,
inspected by G. C. Burch. Previous gages as follows: September 10 to Novem-
ber 19, 1910, vertical staff at trail bridge one-eighth mile above Anderson Creek;
readings reduced to datum of gage installed October 22, 1910, by means of rela-
tion curve; October 22, 1910, to September 4, 1913, vertical and inclined staff
gage on left bank, 30 feet abowe present gage; September 21, 1913, to Septem-
ber 23, 1915, one inclined and two vertical sections at practically the same site
as the gages previously used but at different datum. Water-stage recorder re-
ferred to datum of staff gage last used, but slight change in location changed the
rating.

DiscaARGE MEASUREMENTS.—Made from a 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, 8.80 feet at 10 p. m.
February 15 (discharge, 14,800 second-feet); minimum stage recorded, 2.48 feet
January 18 to 21 (discharge, 525 second-feet). .

1910-1916: Maximum stage recorded, 12.6 ! feet at 3 p. m. January 6, 1914 (dis-
charge, 24,900 second-feet, revised determination); minimum stage recorded, 2.6
feet February 27 and March 1, 1911 (discharge, 410 second-feet).

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

Accuracy.—Stage-discharge relation permanent. Rating curve well defined up to
10,000 second-feet. Daily discharge ascertained by applying to rating table
mean daily gage height determined by inspection of gage-height graph, or, for
days of considerable fluctuation, by averaging results obtained by applying
heights for shorter intervals. Records excellent except for periods in which
water was extremely high or water-stage recorder was not operating.

CooprERATION.—Station maintained in cooperation with United States Forest Service.

Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash.,
uring the year ending Sept. 30, 1916.

Do | waaovy—  [,Se | D | bae, | deaswy— |G | D
Secft. Feet. | Secft.
* Nov. 2 2,540 || Dec. 29 3.30 908
2,430 {| June 16 7.02 7,700
Deec. 10 3,120 16 7.04 7,770
10 2,920 || Sept. 16 3.60 | 1,070

11 2,330

Nore.—The following discharge measurements made by James E. Stewart have been recomputed since
publication in Water-| up]{l)ly P?'per 392:

Oct. 11, 1913: Gage height, 7.15 feet; discharge, 7,830 second-feet.

Oct. 12, 1913: Gage height, 6.88 feet: discharge, 6,750 second-feet.

1 Gage height 11.1 feet used for computing discharge, 1.5 feet being difference in comparative readings of
the gage read by observer at 12-foot stage and the gage rated by meter measurements.
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Darily discharge, in second-fect, of Baker River below Anderson Creek, near Concrete,
Wash., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
765 | 561 | 1,180 | 1,410 | 2,520 | 2,060 | 3,210 | 3,
738 | 561 | 1,110 | 1,540 | 3,130 | 2,280 | 4,100 | 2,
1,690 | 3,980 | 2,580 | 4,480 { 2,
1,890 { 3,660 | 2,910 | 3,760 | 2,
1,790 | 3,260 | 2,780 | 3,470 | 2,
1,690 | 3,660 | 2,400 | 3,210 | 2,
1,690 | 3,210 | 2,400 | 3,210 | 3,
1,790 | 2, 2,780 | 4,220 | 3,
1,890 | 2,220 | 3,210 | 4, 2,
2,110 | 1, 2,640 | 3,660 | 2,
2,110 | 1,590 | 2,460 | 4,350 | 2,
1,940 | 1,500 | 2,910 | 4,770 | 3,
1,740 [ 1,410 | 3,760 | 4,220 | 3,130 |.... .
2,060 | 1, 2,780 | 3,130 | 2,980 | 1,010
2,160 | 1,740 | 6,290 | 3,130 | 2,710 | 1,080
1,890 | 2,220 | 7,790 | 4,620 | 2,220 | 1,140
1,790 | 2,640 | 7,980 | 5,410 | 1,790 | 1,250
1,690 | 2,640 | 6, 4,350 | 1,540 | 1,220
1,640 | 2,710 | 4,480 | 3,470 | 1,460 | 1,220
1,590 | 2,520 | 3, 3,380 | 1,410 | 1,180
1,540 | 2,340 | 2,840 | 3,200 [ 1,500 | 1,250
1,540 | 2, 3,060 | 3,660 | 1,790 | 1,290
1,410 {1 4,100 | 3,380 | 2,160 | 1,220
1,410 | 1,740 | 4,920 | 3,060 | 2,340 | 1,080
1,590 | 1, 4,770 | 3,210 | 2,710 | 1,180
1,820 | 2,840 | 5,760 | 3,210 { 2,840 | 1,640
3,280 | 2,710 | 5,930 | 2,710 | 2,780 | 1,330
3,130 | 2,640 | 4,920 | 2,710 | 2,640 | 1,080
2,580 | 2,400 | 3,660 | 2,840 | 2,580 975
3,760 | 2,160 | 2,980 | 3,130 { 2,340 943
....... 2,110 |..0....| 3,380 | 2,160 |.......

Note.—Discharge Oct. 14-19 estimated at 1,650 second-feet by hydrographic comparison with records
of flow of Skagit and Sauk rivers. Discharge Nov. 27-29, Feb. 23-26, and Sept. 6-13, estimated by inter-
g;)lation at 1,120, 2,060, and 1,320 second-feet, respectively, after study of records of Skagit and Sauk rivers.

o gage-height record Dec. 15, 16, 20, 21, and Jan, 10; discharge interpolated.

Monthly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the
year ending Sept. 30, 1916.

- [Discharge area, 184 square miles.)

Discharge in second-feet. Run-off.
Month. Per Depthin o ta]i;l
; ) inches on of
Maximum. | Minimum. | Mean. sg;;la;e drainage | acre-fect.
- area.
October....oovnnnniiiiiiiinnns 10, 400 580 2,340 12.7 14.64 144, 000
November. . 3,290 850 1,380 7.50 8.37 82,100
7,230 821 1,710 9.29 10.71 105,000
943 525 633 3.44 |- 3. 38,
12,600 543 2,330 12,7 13.70 134, 000
5,930 880 2,080 1.3 13.03 128,000
3,760 1,410 1,940 10.5 11.71 115,000
3,980 1,410 2,430 13.2 15.22 149, 000
7,980 2,060 3,920 21.3 23.76 233,000
5,410 2,710 3,650 19.8 22.83 224,000
3,130 1,410 2,490 13.5 15.56 153,000
2,110 943 1,350 7.34 8.19 80,300
12,600 525 2,190 11.9 161.69 1, 590, 000
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UPPER COLUMBIA RIVER BASIN.

MAIN STREAM.
COLUMBIA RIVER AT TRAIL, B. C.

LocaTion.—At highway bridge at Trail, about 10 miles above international boundary
and mouth of Clark Fork, and about 18 miles below mouth of Kootenai River.

DRAINAGE AREA.—34,000 square miles.”

REecorps AvamaBLE.—April 18, 1913, to September 30, 1916.

GaGE.—Chain gage installed on bridge in June, 1913; read by C. A. Broderick. Orig-
inal gage painted on bridge pier.

DiSCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above and below
gage. Riffle control short distance below gage; apparently permanent. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 40.6 feet June 30
(discharge, 306,000 second-feet); minimum stage recorded, 8.0 feet February
10-11 (discharge, 12,000 second-feet).

1913-1916: Maximum stage recorded, 41.6 feet June 14-15, 1913 (discharge,
312,000 second-fget); minimum stage recorded, February 10-11, 1916.

Ice —Sta,ge'dzscha.rge relation not affected by ice.

DiversioNs.—A small amount of water is diverted above the station.

ReauraTion.—None.

Accuracy.—Stage-discharge relation permanent. Gage read twice daily to tenths.
Rating curve well defined below and fairly well defined above 150,000 second-feet.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records excellent for periods of low water and good for high water.

CoorgrATION.—Complete record furnished by British Columbia Hydrometric Sur-
vey. .

Discharge measurements of Columbia River at Trail, B. C., during the year ending
Sept. 30, 1918-1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Maderby—— height, | charge.
1913, Feet. | Sec.ft. 1915, Feet. | Sec.ft.
May 1| Richardson and Biker.| 15.4 58,700 || Jan. 4 | Elliott and Beeston. . 10.0 23,800
June 11 |..... Lo [ T 40.2 297 000 || Feb. 11 | Elliott and Corbould..| 8.8 17,100
Aug. 6| Lawler and Venables..| 26.1 142, 000 || June 4 | Dempsterand Beeston.| 24.7 | 125,000
Richardsonand Elliott.] 26.1 | 145,000 || Aug. 9 [....d0.....ccaceeeen ... 25.9 | 144,000
Sept. 4 | Lawley and Venables..| 21.0 97,600 || Dec. 23 Richardson and
Nov. 5 | Richardsonand Webb .| 13.1 37,500 Dempster............] 10.2 19,100

Dempster and Beeston.| 8.2 13,300
Elliott and Patterson...{ 24.75 | 126,000

el
T.R. Patterson........ 39.12 | 313,000
..... [ S .| 37.65 | 262,000
..... do......... 27.67 | 160,000
6 1.....do i, 22.63 | 109,000

do e
Elliott and Patterson_.| 16.60 | 63,100
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Daily discharge, in second-feet, of Columbia River at Trail, B. C., for the years ending
Sept. 80, 1918-1916.

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

191,000 174,000{131, 000)
202,000 170,000,129, 200| 80,000
214,000 64, 200|125, 600| 79,
226, 000) 169, 600/121,100| 77,600
239, 000 157,000{116, 600| 76,000
248,000 153,400(111,200] 74,500
258,000 149, 800(110, 300 73,700
58, 2001258, 000 149, 800{106, 700/ 72,200
61, 300(256, 000) 154,300{102, 400, 69,800
63, 7001279, 000 156,100{100,800| 67,
290, 000) 159,700(100, 300 66,300
5,000 162,400| 99,200 65,300
308, 000) 161,500{100,000| 63,700
312,000 158, 800{100,000| 62,900
312, 000, 155, 200(100, 000| 62, 100

153,400{ 98,400/ ......

Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jug. | July. | Aug. | Sept.

27,800 22,000] 18, 607 24,250| 71,300/163, 500(195, 000|140, 500

23,750| 74, 400|163, 000/196, 000|138, 000!
24, 250| 78,400|165, 000{197, 500|137, 000
24, 750| 83, 200|169, 000 203, 500|135, 500
25,250| 86, 400/174, 000,209, 500{134, 500

25,750/ 90, 400|178, 0001215, 000133, 5001
26,800| 92, 800|182, 000[220, 5001132, 000)
27,800| 96, 800|184, 500(221, 000|130, 500/
20, 300/100, 000|185, 000220, 000128, 500)
30, 500,104, 000|183, 000{220, 500|125, 000

31, 550104, 000181, 000/221, 000|121, 000] 70,950
32, 600|107, 000/ 179, 000/219, 5001117, 000] 69,450
34, 750(110, 000, 178, 000|220, 000114, 000| 68, 000
36,950/115, 500/181, 000,221, 000|111, 000/ 66, 550
40,200{120, 500] 186, 000;221, 5001109, 000| 65, 500

43, 500/126, 000|190, 000{222, 0001105, 500| 63, 750
45, 6001132, 000|195, 000|221, 000|104, 500{ 62, 400
47,850137, 000/204, 000{220, 000|104, 000| 61,050

SREST FBBER

§2883 83888

21,300| 20,600| 16, 200 51, 500{144, 000210, 000(217, 000102,500 59,700
20,900/ 20, 600( 16,200 54, 800|146, 500,218, 000|214, 000101, 000| 58, 450
20,900| 20,600 16,200| 1 56,700(149, 0001218, 000(207, 5001100, 000| 57,050
20,900, 20,200 15,800 58, 800/152, 000,220, 000{200, 500| 99, 200| 56,350
20,200 15, 800 80, 000/153, 500 218, 000{194, 000| 98, 400( 55, 700

62, 100|157, 000 210, 000186, 000| 97, 600| 55, 100

63, 400{160, 000|192, 000|180, 000| 96, 800| 54, 450

64, 800(162, 000|260, 000173, 500| 94,800| 53,750

el
000] 66,200(164,000/199, 000167, 000| 93,200| 53, 400
67, 600(166, 000/197, 500/161, 500 91, 600| 52, 800
68,400(167, 000195, 500(155, 500| 90, 000{ 52, 300
69, 100|166, 000|194, 500{149, 000| 83, 400| 52, 200
veern.1165,0000... .. .I144; 000l 87,200]...5...
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Daily discharge, in second-feet, of Columbia River at Trail, B. ‘C., Sfor the years ending
Sept. 80, 1913-1916—Continued.

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

1914-15.

21,500, 17,000] 15,500{ 23,100

, 000 , 0001135, 000{ 117, 000
> 400{ 22,000| 17,000 15,500| 24, 100 .
£

000136, 000]116, 000
> 000{137, 000/ 113, 000

000!137, 000|110, 000
126,000, 144, 000|138, 000|107, 000

125,000 146,000|138, 000{104, 000
125, 000|147, 000|139, 000|103, 000
125,000, 148, 000{139, 000, 99,200
124, 000{148, 0001139, 000| 96,000
123,000{148, 000138, 000| 92,300

34, 500,100, 0001122, 000|149, 000
34,000| 20,500 16,500| 16,000] 35, 100|103, 000|121, 00| 149,000
32,900 20,500| 16,500| 16,000] 35,700 105, 000|120, 000! 148, 000)
31,800] 20,500| 16,500| 16,500| 36,900 109, 000|119, C00|146, 000|
30,800 20,500| 16,000| 16,500 38, 000 114, 000|118, 000|145, 000

000/117, 000{144, 000
16,500 42,200 124, 000|117, 000|142, 000|
27,600| 19, 500| 16,000| 17,000] 46, 500, 127,000|117,000|141,000)
47,500| 27,200| 20,000| 16,000| 17,000 50,400, 123, 000|117, 000|140, 000
54, 400 127, 000|118, 000139, 000

57,700 127,0001119, 000(138, 000! 130, 000| 5
59,800 128, 000| 120, 000{136, 000129, 000 56,
62,000 128, 000| 121, 000{135, 000|128, 000| 55,
64100128, 000123, 000|133, 000|127, 000| 53,
65, 500,127,000/ 124, 000{131, 000{ 126, 000} 51,000

2555
888

400| 22,000] 16,500 15, 500( 26,300
28, 500
29,500

37,200/ 22,000] 16,500| 15,500| 30,600
37,200 21,500| 16,500, 15,500| 31,700
36,700| 21,000/ 16,500/ 15,500| 32,800
36,200| 21,000| 17,000} 16,000{ 33,400
35, 600] 20,500] 17,000] 16,000] 34, 000,
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19,500] 66,900,127, 0001124, 000/130, 000|125, 000 49, 700
20,000] 68,400 127, 000|125, 000|130, 000|125, 000| 49, 700
128, 000|128, 000|131, 000{123, 000| 49, 100

70, 6001129, 000132, 000|132, 000122, 000 48; 400
72, 0001129, 000|137, 000|133, 000{121,000| 47,200
1 34,000/119,000|... ...

5
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g
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$3,200/127,000|287, 000(165, 000{108, 000
90, 400|129, 000,283, 000{161, 000|108, 000
94,000/131, 000278, 000{157, 000107, 000
99,200 000]106,000

105, 000/139, 000276, 000|149, 000|104, 000
107,000 141, 000[277, 000/ 146, 0001101

108,000,143 000,276, 000{143, 000| 98
108, 000147, 000(277, 000|140, 000| 96
106, 000153, 008(277, 0001136, 000 92

16, 500! 13,000{ 21,500 105,060 162, 000275, 000,
16,200| 13,500] 22,000 104, 009 173, 000|272, 000,132, 000| 83,200
15,900 14,000| 23,100| 49, 100(104,000 188,000/270,000/130,000| 79,200
15,600 14,000| 24,100| 49’ 100(104, 000 209, 000/268, 000|126, 000| 76, 000
15,300| 14, 500] 25,200] 49, 700/104, 000234, 000266, 000|124, 000| 72, 800

000
000
000
000
000
15,0000 14, 500( 26,300| 49, 700106, 000240, 000,263, 000(121, 000{ 70, 600
14,7001 15,0001 27,4001 50,400 107,000 255, 0001257, 000117000 69, 100
000
000
00
000
000,

8, 500
17, 500( 12,500] 19,000
17,000{ 13,000| 19,000
17,000| 13,000( 20,000
16,500 13;000| 21,000

5
g
BEBRE 2348

S
RN

J

14,000] 15, 500{ 29,500 243, 000/109; 000| 66, 200
14,000| 15, 500{ 30,100| 51,700,109, 000282

13,500| 16,000| 30,600| 52,400/110,000/286,000(226,000(105,000] 65, 500
13,500| 16,000| 31,200| 53,000/111,000/290, 000(220, 000{104, 000] 64,100
13,500 16,500| 31,700| 54,400 113, 000,214, 000{ 104, 000] 62, 700
13,500/ 16,000f 32,300( 55,700 115,000/304, 0001207, 000(104, 000 61,200
13,000]....... 32,800] 57,700 1]6,000‘306,000198,009 104,000| 59,100

13,000 .22 33,400 .. ... (118,000] ... 192, 000104, 000] ......

14,400 15,000( 28]500| 50,400/ 108, 000 267, 0001249, 000(113, 000| 66, 900
> 000(234, 000107, 000{ 65, 500
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Monthly discharge of C’olumbria River at Trail, B. C., for the years ending Sepi. 30,

1913-1916.
[Drainage area, 34,000 square miles.]
Discharge in second-feet. Run-off.
Month. Per Depth in Totali
y s e inches on otal in
Maximum. | Minimum. | Mean. square drainage | acre-foet.
. area.
165, 000 56,800 | 86,400 2.54 2.93| 5,310,000
312,000 191,000 | 262,000 7.70 8.59 | 15,600,000
236, 000 150, 181,000 5.32 6.13 | 11,100,000
152,000 98,400 | 125,000 3.68 4.24 7,690,000
98, 400 62,100 83,500 2.46 2.75 4,970,000
The period.....covueeenan. PO ISR DRI AP FONORURIN NP 44, 700,000
1913-14.

39,300 46,900 1.38 1.59 2, 880, 000
, 800 32,200 .95 1.06 1,920,000
18,600 22,600 .66 .76 1,390,000
19,000 20, 700 .61 .70 1, 270,000
15,500 | 16,800 .49 .51 933, 000
15, 500 17,800 .52 .60 1,090,000
23,700 43,900 1. 1.38 2,610,000
71,300 | 125,000 3.68 4.24| 7,690,000
163,000 | 190, 5.60 6.25 | 11,300,000
144,000 000 5.89 6.79 | 12,300,000
87,200 | 112,000 3.29 3.79 6, 890, 000
52,200 | 65,700 1.93 2.15| 3,910,000
15,500 | 74,900 2.20 29.82 | 54,200,000
44,400 | 49,300 1.45 1.67| 3,030,000
30,600 | 45,900 1.35 151} 2,730,000
, 500 30, .89 1.03 1, 880,000
17,000 19,900 .58 .67 | 1,220,000
16,000 | 16,400 A48 50 911,000
15,500 | 17,300 .51 .59 | 1,060,000
23,100 | 45,500 1.34 1.50 2,710,000
74,000 | 110,000 3.24 3.74 6,760,000
127,000 | 123,000 3.62 4.04 | 7,320,000
30,000 | 140, 4.12 4,75 | - 8,610,000
119,000 | 132,000 3.88 4.47| 8,120,000
47,200 76, 2,25 2.51 | 4,560,000
15,500 | 67,600 1.99 26.98 | 48,900,000
34,000 38,200 1.13 1301 2,350,000
29,500 | 35,000 1.03 1.15| 2,080,000
21, 500 , 400 .75 .88 1, 560,000
13,000 16, 300 .48 .55 1, 000, 000
12,000 | 13,700 .40 .43 788,000
16,000 23,000 .68 781 1,410,000
34,000 45,000 1.32 1.47| 2,680,000
59,800 | 99,400 2.92 3.37| 6,110,000
119,000 | 192,000 5.65 6.30 | 11,400,000
192,000 | 262,000 7.70 8.88 | 16,100,000

104,000 | 136,000 4.00 4.61 8,360,
59,100 86,700 2.55 | 2.84 5,160,000
12,000 | 81,300 2.39 32.54 | 59,000,000

Note.—All computations except yearly totals made by British Columbia Hydrometric Survey. Same
%-ecordlgn I()iubhshed in Water Resources Papers of British Columbia Hydrometric Survey, but with totals
or calendar years.

KOOTENAI RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

Locarion.—In sec. 3, T. 30 N, R. 31 W, at highway bridge opposite Great Northern
Railway station at Libby, in Lincoln County.

DrAmNAGE AREA.—11,000 square miles.

REecorps avamasLE—October 13, 1910, to September 30, 1916.
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Gace.—Chain gage on left span of highway bridge; before completion of bridge, a tem-
porary staff gage fastened to old stump on right bank at lower side of bridge. Gage
datum lowered 2 fe:t in February, 1913; all readings prior to change reduced to
new datum.

D1scHARGE MEASUREMENTS.—Made from highway bridge; before erection of bridge
from ferry cable.

CHANNEL AND coNTROL.—Bed composed of small rocks; probably permanent. Cur-
rent fairly swift and uniformly distributed. Channel broken by two piers.

EXTREMES OF DISCHARGE.—Maximum stage reported during ‘year, 19.17 feet at 3
p. m. June 21 (discharge, 130,000 second-feet); minimum stage, 1.99 feet January
2, 3 (discharge, 2,580 second-feet).

1910-1916: Maximum stage June 21, 1916; minimum, 1.4 feet February 7, 1914
(discharge, 1,690 second-feet).

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

Diversions.—None of importance.

Accuracy.—Stage-discharge relation seriously affected by ice January 4 to March 10
(flow not computed) and possibly slightly affected for short periods in November
and December. Rating curve well defined between 3,400 and 25,000 second-feet
and fairly well defined above 25,000 second-feet. Gage read to hundredths twice
daily; notread October 12, 31, November 13, 25, December 12, 25, 26, January 4,
June 4, July 9, August 6, 24, September 3, 4, 17, 24. Daily discharge ascertained
by applying daily gage height to rating table October 1 to January 2 and March
11 to September 30; interpolated for days on which gage was not read. Records
considered fair.

CooreRATION . —(Gage-height records furnished by United States Forest Service.

The following discharge measurement was made by W. A, Lamb:
March 2, 1916: Gage height, 2.98 feet; discharge, 3,640 second-feet. Stage-dis-
charge relation affected by anchor ice at control.
Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7,230 18,700 | 24,700 | 70,600 | 19,200 | 12,000
7,230 18,200 | 24,700 | 62,200 | 19,200 | 12,000
6,910 18,700 | 25,200 | 64,100 | 19,800 | 13,000
6,590 23,500 | 28,300 | 71,500 | 19,800 | 14,000
6,590 29,500 | 31,400 | 70,600 | 18,700 { 15,000
6,590 34,700 | 36,800 | 65,000 | 17,600 | 16,800
6,590 39,000 | 36,100 | 58,600 | 16,400 | 17,300
6,280 39,700 | 34,000 | 56,000 | 15,900 | 15,000
6,280 34,000 | 35,400 | 59,100 | 15,900 | 14,600
5,970 28,800 | 40,400 | 62,200 | 15,900 | 13,700
5,970 24,700 | 44,300 | 63,200 | 16,400 | 13,700
5,670 21,300 | 41,200 | 61,300 | 15,900 y
5,240 19,800 | 39,000 ,900 { 15,000 | 12,000
4,800 17,800 | 41,200 | 53,400 | 14,600 | 11,200
4,530 16,800 | 49,200 | 51,700 | 14,600 | 10,800
4,800 16,400 | 61,300 | 42,700 | 14,100 | 10,400
5,080 16,400 | 77,300 | 39,700 | 14,100 | 10,000
5,080 17,300 | 90,100 | 41,200 | 14,100 | 9,650
5,080 19,200 105,000 | 42,700 | 14,600 | 9,650
5,080 22,400 {117,000 | 39,700 | 15,000 | 8,920
5,080 24,700 1129,000 | 36,100 | 13,700 | 8,920
4,270 25,200 {128,000 | 32,700{ 13,300 | 8,920
4,530 24,100 1108,000 | 30,100 { 12,800 | 8,570
4,800 22,400 | 86, ,200 | 13,000 | 8,570
4,800 20,800 | 71,500 | 26,400 | 13,300 | 8,570
4,800 19,800 | 68,700 | 24,700 | 13,700 | 8,230
4,800 19,800 | 69,600 | 23,500 | 13,300 | 8,230
4,270 21,300 | 72,500 | 23,000 | 13,300 | 8,570
4,020 23,500 | 76,300 | 21,300 | 12,800 | 8,230
3,780 25,200 | 78,200 ,800 | 12,800 | 7,890
25,200 [-ecenn.. 19,800 | 12,400 |......-
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Monthly discharge of Kootenai River at Libby, Moni., for the year ending Sept. 30, 1916.

Discharge i -feet.
is e in second-fee Run-off
Month. (fotal in
Maximum. | Minimum. | Mean, | 8cre-feet).
[ 70) T PN 6,910 5,370 6,180 380, 000
7,230 3,780 5,420 323,000
4,800 2, 3,880 239,000
10, 800 5,970 8,920 372,
, 300 8,570 12, 800 762, 000
39,700 16, 23, 500 3
29, 000 24,700 | 62,400 | 3,710,000
71,500 19,800 |° 45,800 2, 820, 000
19,800 12,400 | 15,200 935,
17,300 7,890 | 11,300 672, 000

CALLAHAN CREEK AT TROY, MONT.

Location.—In sec. 13, T. 31 N., R. 34 W., at the highway bridge one-fourth mile
southeast of Troy, in Lincoln County.

DramaeE AREA.—Not measured.

Recorps AvamasLe.—June 11, 1911, to September 30, 1916, fragmentary.

Gaae.—Vertical staff, attached to the right abutment of bridge; read at irregular
intervals by Harry L. Baker, ranger of the United States Forest Service. On
May 24, 1913, the gage was washed out and not replaced until October 12, 1913,
when datum was lowered 1.60 feet to avoid minus readings.

DIsCHARGE MEASUREMENTS.—Made by wading or from the bridge.

CHANNEL AND CONTROL.—Bed composed of small rocks and gravel; may shift at high
stages. Banks are low, but are not subject to overflow, owing to steep slope of the
stream bed.

EXTREMES OF DIscHARGE.—Maximum stage recorded during year, 3.40 feet at 5 p. nf%
June 15; minimum stage recorded, —0.50 foot September 21, 1916.

1911-1916: Maximum stage recorded, 3.7 feet May 9 and 15, 1912 (discharge,
1,300 second-feet); minimum discharge, October 29-31, 1911, estimated at 12
second-feet.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during the winter.

Driversions.—None of importance.

Recuration.—None.

Accuracy.—Stage-discharge relation not permanent. Sufficient measurements not
made to define rating curve for year. Gage read to half-tenths at irregular inter-
vals.

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

The following discharge measurement was made by E. W. Kramer:
May 19, 1916: Gage height, 2.25 feet; discharge, 761 second-feet.



KOOTENAI RIVER BASIN. 65

Daily gage height, in feet, of Callahan Creek at Troy, Mont., for the year ending Sept. 30,
1916.

YAAK RIVER NEAR TROY, MONT.

Locatton.—Near north line of T. 32 N,R.34W, at hlghwa.y bridge near mouth of
stream, about 10 miles north of Troy

DRAINAGE AREA.—Not measured.

Recorps avamaBLE.—October 15, 1910, to September 30, 1916.

Gaee.—Vertical staff on downstream side of left abutment of highway bridge; in-
stalled March 2, 1914; read at irregular intervals by R. E. Clay, forest ranger.
Gages previously used as follows: October 15, 1910, to May 6, 1912, staff gage on
right bank half a mile above Yaak Falls, near south line of sec. 33, T. 3¢ N., R.
33 W.; May 8, 1912, to June 17, 1912, staff gage at Fritz Lang’s ranch near Sylva-
nite, 4 miles upstream; June 18, 1912, to March 2, 1914, staff gage 300 feet farther
downstream and at different datum.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Gravel and boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stagerecorded during year, 6.90 feet at 5 p. m.
June 21 {discharge not determined); minimum stage recorded, 1.40 feet Septem-
ber 28-30 (discharge not determined).

1910-1916: Maximum stage recorded, 3.69 feet May 15, 1912, at old ga.ge (dis-
charge, 4,240 second-feet); minimum stage recorded 2.88 feet March 22, 1913
(discharge, 193 second-feet).

Ice.—Stage-discharge relation seriously affected by ice. Observations discontinued
during the winter. .

Drverstons.—None,,

89351°—19—wsp 442—-5
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CooPERATION.—Gage-height record furnished by U. S. Forest Service.
No discharge measurements to ascertain permanence of stage-discharge relation were
made during the year. Data inadequate for determination of daily discharge.

Daily gage height, in feet, of Yaak River near Troy, Mont., for theyear ending Sept. 80, 1916.

Day. Apr. | May. | June. | Aug. | Sept. Day. Apr. | May. | June. | Aug. | Sept.

-]

sE8n2g 2283

MOYIE RIVER AT SNYDER, IDAHO.

LocaTion.—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,
3% miles below Round Prairie Creek, 12 miles above mouth, in Bonner County.

DrAINAGE AREA.—T717 square miles (revised measurement on map of Cranbrook
quadrangle, British Columbia map, and map of Priest Lake quadrangle).

RECORDS AVAILABLE.—February 21, 1912, to September 30, 1916, at present site;
March 10, 1911, to February 20, 1912, at railway bridge 1 mile downstream.

GaeE.—Since February 21, 1912, vertical and inclined staff on left bank, 150 feet
west of Snyder ranger station; read by J. E. Ryan. March 10, 1911, to February
20, 1912, vertical staff on left abutment of railway bridge 1 mile below present
gage.

DiscHARGE MEASUREMENTS.—Made by wading at gage or from highway bridge a
quarter of a mile downstream.

CHANNEL AND ¢ONTROL.—Bed composed of small boulders and gravel; gradient, steep.
Channel straight above and below gage. Banks high and not subject to over-
flow. Riffle control 500 feet below gage; shifting at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.0 feet at 4 p. m.
June 19 (discharge, 10,800 second-feet); minimum stage recorded, 3.06 feet

. September 30, (discharge, 115 second-feet). .
1911-1916: Maximum stage recorded in 1916; minimum stage recorded, 2.90
feet, March 9-10, 12-13, 1912 (discharge, 91 second-feet).

Ior.—Stage-discharge relation seriously affected by ice; flow estimated from observer’s
notes and records of precipitation and temperature.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Gageread to hundredths twice daily when observer is atstation. Rating
curve well defined between 200 and 3,000 second-feet. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records poor for
January and February because of ice and for July when gage was not read; fair
for June, August, and September, as control may have shifted during high water;
good for remainder of year.

CooPERATION.—Gage-height record furnished by the United States Forest Service.
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Dischurge measurements of Moyie River at Snyder, Idaho, during the year ending Sept.
30, 19186.

[Made by C. O. Brown.]

Gage Dis-
Date. height. | charge.

Feet. Sec

Mar. 21... ;
9 5.29 1,510

Daily discharge, in second-feet, of Moyie River at Snyder, Iduho, for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,170 412 154

3,450 386 206

3,750 359 206

3, 359 187

4,050 310 187

4,360 310 187

288 187

4,840 265 154

5,180 265 154

5, 244 154

5, 224 140

5, 224 125

5, 224 125

5, 224 125

6, 224 125

224 125

224 125

265 125

265 125

265 125

244 125

224 125

224 125

224 125

224 125

224 125

................... 206 120
........... 154 118
154 115

. 3 154 115
Bleweemovommaennnannl 224 L) 154 .. | 1,380 ). ... 13, 154 [.......

NoTE.—Gage not read, discharge interpolated, Oct. 1, 2, 5-8, 18, 24-30; Nov. 1-3;: Mar. 10, 11, 30, 31; May
2-4; June 15-16. Gaszenotread, disch‘::(l;ge estimated by comparison with records for previous years, Apr.
23-27, 2,300 second-feet; July 1-29, 2,400 second-feet. Stage-discharge relation affected by ice Jan. 11 to
Feb. 28; discharge estimate: asfollows: Jan. 11-15, 160 second-feet; 16-20, 140 second-feet; 21-25,170, second~
feet; 26-31, 150 second-feet; Feb. 1-5, 140 second-feet; 6-10, 200 second-feet; 11-15, 260 second-feet; 16-20, 290
second-feet; 21-25, 270 second-feet; 26-30, 260 second-feet.
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Monthly discharge of Moyie River at Snyder, Idaho, for the year ending Sept. 30, 1916.

[Dralnage area, 717 square miles.}

Discharge in second-feet. Run-off.
Month. ) Par :.Degthin Totali
. . inches on otal in
Maximum. | Minimum. { Mean. slt}]t;]aero drainage | acre-feet.
. area.
[ 701 T N 224 158 0.220 0.25 9,720
November 206 287 .32 12,300
December. 186 259 .30 11,400
January.....cooeeieiieniii. 159 222 .26 9, 780
February. 236 .329 .35 13,600
arch 927 1.29 1.49 57,
April. 1,990 2.78 3.10 118,000
ay.. 3, 750 5.23 6.03 231,000
June. 5, 7.67 8.56 327,000
July....... 2270 3.17 3.66 140, 000
August . .349 .40 15,400
September..... et 206 115 142 .198 .22 8,450
Theyear......coooooveennan. 10, 400 115 1,310 1.83 24.94 954,000

CLARK FORK BASIN,
CLARK FORK AT ST. REGIS, MONT.

LooaTioN.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis, in Mineral
County, half a mile below mouth of St. Regis River.

DRrAINAGE AREA.—Not measured.

REcorps avarLasre.—October 26, 1910, to September 30, 1916.

Gage.—Vertical staff in four sections on left bank at old ferry landing; read by Archie
McLeod.

Di1scHARGE MEASUREMENTS.—Made from ferry cable at gage.

CHANNEL AND coNTRoL.—Channel permanent above-and below gage. Banks high;

’ not subject to overflow. Control not sharply defined; formed by bed of stream
for several hundred feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.4 feet June 21
(discharge, 52,400 second-feet); minimum stage recorded, 3.3 feet J"anuary 1 (dis-
charge, 2,200 second-feet).

1910—1916 Maximum stage recorded, 19.1 feet May 30-31, 1913 (discharge,
62,800 second-feet); minimum stage recorded, 2.9 feet January 4, 1912 (discharge,
1,710 second-feet).

Ice.—Stage-discharge relation affected by ice.

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

ReGuratioNn.—Practically none.

Acouracy.—Stage-discharge relation permanent except as affected by ice January 2
to March 7. Rating curve well defined between 3,000 and 63,000 second-feet.
Gage read to tenths once daily. Daily discharge ascertained by applying gage
height to rating table; not determined January 2 to March 7. Records good
except for short periods during the winter, for which they are fair.
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Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year endmg
Sept. 30, 1916.

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