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IN WASHINGTON AND UPPER COLUMBIA
RIVER BASIN, 1917.

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, 1917.

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] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

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 carried
the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

B3 TP $12, 500
1896 ... e 20, 000
1897 10 1900, inclusive. ... it 50, 000
1901 t0 1902, inclusive. ..o cvi i e 100, 000
1903 t0 1906, InCluBive. ..o oot et i 200, 000
1907 . e et eeae e 150, 000
1908 t0 1910, inclusive. . ... .voi i i 100, 000
1911 t0 1917, inclusive. ... .ottt 150, 000
3918, et 175, 000

In this work many private and State organizations have cooper-
ated, 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 11.

Measurements of stream flow have been made at about 4,240
points in the United States and also at many points in Alaska and the

7



8 SURFACE WATER SUPPLY, 1917, PART XIT—A,

Hawaiian Islands. In July, 1917, 1,180 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
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.

“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.
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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.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1916, and ending September 30, 1917. At the first 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 dis-
charge are made with a current meter by the general methods out-
lined in standard. textbooks on the measurement of river discharge.
(See Pls. I and II1.)

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.

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
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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 9, 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
gage readings, and (5) metHods of applying daily gage heights to
the rating table to obtain the daily discharge.

For the rating eurves ‘‘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
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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 other officials and are authorized by
legislative acts appropriating moneys.

The work in Washington was carried on in cooperation with the
Board of Geological Survey, composed of Ernest Lister, governor
and chairman of board; L. F. Hart, lieutenant governor and vice-
chairman of board; W. W. Sherman, State treasurer and secretary
of board; Henry Suzzallo, president of the University of Washing-
ton; and E. O. Holland, president of the State College. The board
was efficiently represented in the cooperative investigations by
Henry Landes, State geologist.

Acknowledgments are due to A. W. Mahon, State engineer of
Montana, and to J. H. Smith, State engineer of Idaho, for the
efficient manner in which they represented their States in the coop-
erative investigations.

Acknowledgments are also due to the United States Reclamation
Service, the United States Forest Service, and the United States
Office of Indian Affairs for assistance, suggestions, and the freest
use of data gathered exclusively for them and paid for by them.
The United States Weather Bureau furnished hydrographic and
climatologic data used in discharge computations for a number of
streams.
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Acknowledgments are also due to the Hydrometric Survey of
British Columbia for complete records of Columbia River at Trail,
British Columbia, and for cooperation in the maintenance of the
gaging station on Clark Fork at Metaline Falls, Wash.

Acknowledgment is made in the. descriptions of gaging stations
for gage-height records and discharge measurements furnished by
cooperating parties.

DIVISION OF WORK.

Data for stations in Washington and Idaho were collected and
prepared for publication under the direction of G. L. Parker, district
engineer, asgisted by Lasley Lee, C. O. Brown, C. G. Paulsen, James
E. Stewart, J. T. Hartson, John McCombs, L. D. Carson, and E. 1.
Anderson.

Data for stations in Montana were collected and prepared for
publication under the direction of W. A. Lamb, district engineer,
assisted by A. H. Tuttle and E. W. Kramer, district engineer for the
United States Forest Service.

Data for stations in the Yakima River basin, exclusive of those
in the Yakima Indian Re.ervation, were collected and prepared for
publication in cooperation with Paul Taylor, engineer in charge of
hydrometric work, United States Reclamation Service, assisted by
F. E. Moxley.

The manuscript was prepared by Lasley Lee and A. H. Tuttle and
reviewed by B. L. Hopkins and W. R. King.
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GAGING-STATION RECORDS.
QUINAULT RIVER BASIN.
QUINAULT RIVER AT QUIRAULT LAKE, WASH.

LocarioNn.—In sec. 25, T. 23 N., R. 10 W, at outlet of Quinault Lake, 4 miles south-
west of Quinault and 33 miles north of Hoquiam, in Grays Harbor County.

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

REcorps AvamaBrLE.—October 29, 1911, to September 30, 1917.

GAce.—Stevens water-stage recorder on left bank 350 feet helow Olympic Highway
crossing at the outlet of Quinault Lake, installed September 27, 1916, at different
datum from previous gage; inspected by C. S. Locke and Fred Halbert. Previous
gages as follows: Prior to January 1, 1913, staff gage on south shore of lake 3 miles
northeast of present site; January 1, 1913, to September 30, 1916, staff gage on
Canoe Creek 400 feet above its mouth, 4 miles northeast of present site at datum
1.05 feet higher than datum of original gage. All readings prior to October 1,
1916, have been referred to datum of gage on Canoe Creek.

DIscHARGE MEASUREMENTS.—Made from boat or from cable 700 feet above gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.76 feet at 7 a.
m. November 4 (discharge, 6,670 second-feet); minimmum stage recorded, 0.94
foot at 4 a. m. October 25 (discharge, 439 second-feet).

1911-1917: Maximum stage recorded, 16.3 feet at 8 a. m. January 6, 1914 (dis-
charge, 32,500 second-feet); minimum stage recorded, 0. 4 foot at 7 a. m. October
1, 1915 (discharge, 395 second-feet).

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

Drversions.—None.

REecurLaTION.—None.

Accuracy.—Stage-discharge relation permanent. Water-stage recorder not operat-
ing April 8-10 and 15-28, July 16 to August 1, and September 16 to 25. Rating
curve well defined. Daily discharge ascertained by applying to rating table mean
daily gage heights obtained by inspecting recorder graph or, for days of consider-
able fluctuationt, by averaging results obtained by applying gage heights for
shorter intervals. Records excellent except for periods when recorder was not
operating. ’

Discharge measurements of Quinault River at Quinault Lake, Wash., during the year

ending Sept. 30, 1917.

Dae. | Madeby— |G | D | Dae | Madeny— |00 | D
Feet. | Sec.-ft. Feet. | Sec.-ft.

May 4 (7. E.Stewart.......... 3.14 2,320 || June 17| C. G, Paulsen.......... 4.60 4,460
May 6 /... do.. ..ol 3.07} 2,300 ) June 17|..... 5 [ S, 4.58 | 4,550
June 16 | C. G. Paulsen.......... 4.48| 4,340 || Sept. 1 |..... L4 L T 1.7 919
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Daily discharge, in second-feet, of Quinault River at Quinault Lake, Wash., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,200 | 2,240 | 1,210 | 1,360 | 1,150 | 2,240 | 2,850 | 4,380 | 3,500 | 1,810 879
3,820 | 2,440 | 1,360 | 1,360 | 1,100 | 2,180 | 2,710 | 4,550 | 3,730 | 1,930 871
5,000 | 4,190 | 1,470 | 1,910 | 1,050 | 2,120 | 2,500 | 4,210 | 3,970 | 1,990 223
6,550 | 4,720 | 1,780 | 2,920 | 1,160 | 2,240 | 2,380 | 3,730 | 4,050 | 1,990 80
5,790 | 4,050 | 4,430 | 3,500 | 1,470 | 3,280 | 2,240 | 3,430 | 3,970 | 1,930 766
4,720 | 3,280 | 4,890 | 3,430 | 1,580 | 3,660 | 2,180 | 3,280 ( 3,730 | 1,870 745
3,730 [ 2,780 | 4,210 | 3,200 | 1,580 | 3,580 | 2,440 | 3,430 | 3,580 | 1,810 87
3,360 | 2,440 | 3,810 | 2,990 | 1,520 | 3,480 | 2,710 | 3,580 | 3,430 | 1,690 847
4,210 | 2,180 | 3,810 | 2,850 | 1,420 { 3,390 | 3,130 | 3,890 | 3,360 | 1,640 871
4,550 | 1,830 | 3,430 | 2,780 | 1,360 | 3,300 | 3,500 | 3,730 | 3,360 | 1,580 871
3,660 | 1,810 | 3,060 | 2,920 | 1,260 | 3,200 | 3,580 | 3,430 | 3,360 | 1,520 | 1,020
2,990 | 1,930 | 2,710 | 2,990 | 1,200 | 3,060 | 3,730 | 3,060 | 3,430 | 1,520 | 1,190
2,500 | 2,310 { 2,380 | 2,780 | 1,170 | 2,920 | 3,800 | 21920 | 3,500 | 1,520 | 1,360
2,180 | 2,310 | 2,120 | 2,500 | 1,140 | 2,920 | 3,660 | 3,200 | 3,500 | 1,520 | 1,360
1,930 | 2,120 | 1,930 | 2,380 | 1,080 3,360 | 3,730 | 3,660 | 1,470 | 1,310
1,600 | 1,990 | 1,690 { 2,500 | 1,040 2,990 | 4,380 1,470
1,580 | 1,870 | 1,580 | 2,570 | 980 2,710 | 4,550 1,420
1,520 | 1,930 | 1,470 | 2,440 | 954 |}2,350 | 2,440 | 4,210 1,360
1,420 | 2,180 | 1,360 | 2,310 | 989 2,380 | 4,210 | 13,000 | 1,360
1,310 | 2,180 | 1,310 | 2,120 | 1,040 2,310 | 4,130 1,420 1000

¢l
1,240 | 2,120 | 1,260 | 1,990 ; 1,160 2,310 | 4,050 1,360
1,250 | 2,120 | 1,190 | 1,870 | 1,360 2,310 | 3,890 1,260
1,230 | 2,050 | 1,150 | 1,690 | 1,940 2,380 | 3,660 1,180
1,170 | 1,930 | 1,140 | 1,580 2,710 2,440 | 3,730 1,140
1,260 | 1,690 | 1,260 | 1,470 | 2,570 |1y gsg | 2,440 | 3,890 | 12,350 | 1,100
s
1,580 ['1,580 | 1,420 | 1,360 | 2,310 2,570 | 3,730 1,050 766
2,120 | 1,470 | 1,810 | 1,260 | 2,180 2,990 | 3,730 1,030 972
2,640 | 1,360 | 1,870 | 1,210 | 2,180 3,430 | 3,810 |'2,440 | 980 | 1,230
2,640 | 1,260 | 1,750 |.._._.. 2,710 | 2,920 | 3,890 | 3,660 | 2,310 972 | 1,200
2,440 | 1,210 | 1,580 [....... 2,780 | 2,990 | 4,210 | 3,500 | 2,180 | 938 | 1,110
....... 1,160 | 1,470 |.......{ 2,500 |.......[ 4,380 |.......| 1,990 | 912 ... ...

NoTE,—Water-stage recorder not operating and discharge determined as follows: Apr. 8-10, discharge
interpolated; Apr. 15-28, July 16-27, and Sept. 16-25, discharge estimated from range in stage indicated on
age-height chart while recorder was stoppeg and weather records; July 28 to Aug. 1, discharge ascertained
rom observer’s readings on gage at Canoe Creek on July 28, 30, 31, and Aug. 1. Braced figures show mean
discharge for periods included.

Monthly discharge of Quinault River at Quinault Lake, Wash., for the year ending Sept.
30, 1917.

[Drainage area, 264 square miles.]

Discharge in second-feet. Run-off.
Month, Per
) Maximum. | Minimum. [ Mean. square Diggﬁ’ésm Acre-feet.
©. -
3,060 6 624 2.36 2.72 38,400
6,550 1,170 | 2,780 | 10.5 1171 165,000
4,720 1,160 | 2,220 8.41 9.70 136, 000
4,890 1,140 2,130 8.07 9.30 131,000
3,500 1,210 2,290 8.67 9.03 127,000
2, 780 1,570 5.95 6.96 96, 500
37660 |.euenannnns 1,760 6.67 7.44 105, 000
4,380 5,180 2,940 1.1 12.80 181,000
4,550 2,020 3, 14.4 16.07 296, 000
4,050 980 | 2,210 8.37 9.65 136,000
1,990 912 | 1, 5.45 6.28 88 500
1,360 745 693 2.62 2.02 41,200
6,550 “s { 2,030 7.69 104.48 | 1,470,000
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PUGET SOUND BASINS.

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

Location.—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, Mason County.

DRAINAGE AREA.—91 square miles (measured on Plate 1, U. 8. Geol. Survey Prof.
Paper 7). '

RECORDS AVAILABLE.—August 17, 1910, to September 22, 1911; February 1, 1913,
to September 30, 1917.

GacE.—Stevens water-stage recorder on left bank just below trail bridge, inspected
by G. H. Moore.

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

CHANNEL AND coNTrROL.—Channel curved above gage, straight below gage for 200
feet. 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 + 0.3 foot.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.61 feet at 3.30
a. m. November 4 (discharge, 2,260 second-feet); minimum stage recorded, 5.93
feet midnight to 2 a. m. October 26 (discharge, 119 second-feet).

1913-1917: Maximum stage estimated at 23.5 feet January 6, 1914, during part
of day when recorder was not operating (discharge, about 14,000 second-feet);
minimum stage recorded, 5.81 feet September 30, 1915 (discharge, 100 second-
feet). e

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

Diversions.—None above station.

ReauraTion.—Flow subject to fatural regulation at Lake Cushman.

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

CooPERATION.—QGage-height record and discharge measurements furnished by city
of Seattle.

Discharge measurements of North Fork of Skokomisk River near Hoodsport, Wash., during
the year ending Sept. 30, 1917.

[Made by G. H. Moore.]

Dis-
Date. heig%t. charge.
Feet, Sec.-ft.
L0 T PPN 6.09 145
11 T T SR 7.94 592
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Daily discharge, in second-feet, of North Fork of Skokomish River near Hoodsport, Wash.,
Jor the year ending Sept. 30, 1917.

.| July. | Aug. | Bept.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
166 872 521 317 290 317 521 854 | 1,440 984 462 220
166 | 1,110 780 340 312 309 491 764 1 1,310 | 1,140 462 216
162 1 1,510 | 1,490 366 406 300 476 730 | 1,100 | 1,220 476 206
159 | 2,010 | 1,220 428 630 353 536 696 965 | 1,180 462 202
151 | 1,440 890 { 1,380 747 406 662 890 | 1,140 448 198
696 { 1,220 713 406 854 730 908 | 1,060 434 196
582 890 662 392 890 890 | 1,080 984 406 214
536 730 646 366 265 984 | 1,220 965 379 251
4761 696| 630 3531 800|1,220| 1,220 965| 366 237
420 662 679 332 818 | 1,310 | 1,020 984 353 229
392 630 836 319 872 1 1,310 908 965 353 292
448 | 582 317 | 818]1,360| 818| 984 353 340
551 536 747 317 764 | 1,310 236 | 1,020 253 406
536 491 679 302 764 | 1,140 | 1,060 984 353 335
491 | 448 | 614 288 713[1,020|1,310| 984 337 290
463 420 87| 276 630 971 1,440 984 332 264
437 392 696 271 582 836 | 1,360 984 330 240
448 379 630 7 551 800 | 1,180 946 319 220
506 366 598 280 551 800 | 1,220 908 304 202
508 340 536 297 646 800 | 1,220 285 188
491 322 872 818 | 1,140 290 178
476 340 890 836 | 1,020 747 273 171
462 506 | 800| 872| 965 646 266 168
420 879 730 1,100 598 262 164
392 566 747 890 | 1,100 566 257 162
366 476 800 965 | 1,020 582 248 164
353 434 836 | 1,220 | 1,060 598 242 178
335 2 | 854 1,400 (1,140 | 614 | 287 198
322 713 | 908 | 1,490 { 1,060 | 566 | 231 194
309 679 927 | 1,490 965 226 175
300 566 |....... 1,440 |....... 476 | 224 |.......

Monthly discharge of North Fork of Skokomish River mear Hoodsport, Wash., for the
year ending Sept. 30, 1917.

[Drainage area, 91 square miles.]

Discharge in second-feet. Run-off,
Month. Per
Maximum.| Minimum.| Mean. | square Di;gth];sm Acre-feet.
mile. .

1,230 124 195 2.14 2.47 12,000
2010 27 6s4| 752 239 40,700
1,490 300 580 6.79 33,000
1,380 290 a9k 5o 6.23 30,200

854 290 564 8.20 6.46 31, 300

713 271 394 4.33 4.99 24,200

96 476 751 8.25 9,20 44,700

1,490 662 1,010 L1 12.80 62,100
1,440 gis| T100) 121 13.50 65, 500
1,220 476 871 9. 57 11.03 53, 600

476 224 333 3.66 4.22 20, 500

06 162 223 2.45 2.73 13,300

2,010 124 596 6. 55 88. 81 431,000
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PUYALLUP RIVER BASIN.
PUYALLUP RIVER NEAR ELECTRON, WASH.

Location.—In NE. + 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, Pierce County.

DRAINAGE AREA.—91 square miles (measured on Plate IV, Water-Supply Paper 313).

REecorps AvamasrLe.—January 1, 1909, to September 30, 1917.

Gace.—Friez water-stage recorder on left bank on downstream side of gaging bridge;
inspected by H. Q. Barber, H. A. Waite, R. H. Peters, and William Chambers.

Di1scHARGE MEASUREMENTS.—Made from gaging bridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.30 feet at
6 p. m. July 16 (discharge, 1,970 second-feet); minimum stage recorded, 0.51
foot at 11 a. m. March 21 (discharge, 150 second-feet).

1909-1917: Maximum stage recorded, 4.6 feet November 10, 1910 (discharge,
3,200 second-feet); minimum discharge on December 24, 1914, estimated at 112
second-feet (stage-discharge relation affected by ice).

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

Diversions.—None sbove station.

ReguraTION.—None.

Accuracy.—Stage-discharge relation changed frequently and was affected by ice
January 15-19 and 29-31, and February 1 and 2. Rating curve developed in
1915 and well defined up to 1,400 second-feet, is adopted as standard form of
curve for this station and changes in control indicated by frequent discharge
measurements are assumed to yield curves parallel to this. See footnote to table
of daily discharge. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting recorder graph and corrected as
to time and amount of shift in accordance with discharge measurements, or, for
days of considerable fluctuation, by applying gage heights for shorter intervals.
Records good. o

CooreraTioN.—Puget Sound Traction, Light: & POWer Co. furnished gage-height
record and made discharge measurements.

Discharge measurements of Puyallup River near Electron, Wash., during the year
ending Sept. 30, 1917,

Dis- Ga, Dis-

Date. Made by— height. | charge. Date. | ., Madeby— height. | charge.
Sect. Feet. | Sec.ft.
191 || Apr. 5 | Barber and Waite.....] 1.17 399

169 18 do. .92 269
538 5 1.09 338
205 20 1.18 308
262 2171 1,060
337 2.58 1,280
433 2.44| 1,250
472 1.881 . 697

650 1.76 662

271 1.72 630
268 X 1.43 504
165 19 Barber and Chambers..| 1.63 582

187041°—21—wsp 462—2
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» Daily discharge, in second-feet, of Puyellup River near Electron, Wash., for the year
ending Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
303 198 222 215 218 418 | 1,080 | 1,360 702 589
320 272 289 209 212 393 | 1,080 | 1,490 830 561
337 231 207 207 373 954 | 1,530 881 546
298 318 602 248 238 800 | 1,530 | - 815 520
267 690 635 251 393 344 709 | 1,530 779 496
246 461 570 222 354 423 681 | 1,400 700 450
226 378 526 207 554 478 800 | 1,280 635 418
226 368 502 201 576 532 | 1,040 | 1,360 648 420
217 429 478 198 456 1,400 | 1,400 688 456
208| 398| 467 | 196 434| 715|1,240 1,360 | 648 486
241 373 502 180 456 815 970 | 1,400 757 579

340 502 173 393 793 | 1,450 473
1,020 309 461 173 354 815 808 | 1,450 962 402
. 615 280 408 173 363 729 | 1,120 | 1,360 830 356
471 241 393 171 317 675 | 1,450 | 1,530 772 456
406 236 637 168 202 570 | 1,740 | 1,780 845 576
361 232 545 168 280 | . 496 | 1,400 | 1,740 954
375 456 166 266 445 | 1,280 | 1,610 899 467
361 223 408 163 273 429 1 1,320 | 1,530 786
337 218 373 161 312 403 | 1,240 | 1,360 845 467
3201 215| 363] 157 344 | 398 |1,240)1,160| 743 445
298 309 159 300 403 | 1,120 986 675 440
275 201 288 183 344 418 970 815 743 393
260 293 276 183 328 440 | 1,490 743 695 309
240 658 163 633 461 | 1,490 764 628 330
226 502 258 161 800 514 | 1,280 970 621 418
217 456 241 218 654 675 | 1,280 | 1,080 608 424
214 383 222 224 546 914 | 1,490 938 602 520
200 | 326 |..eue.. 340 | 484 | 1,080 | 1,490 | 722| 621 368
197 273 |..o.. 262 | 456 | 1,030 | 1,360 | 648 | 641 340
194 | 228 |....... 24 ....... 970 |....... 618 | 6351.......

Norte.—Rating curves parallel to and varying from 0.01 foot lower to 0.24 foot higher in datum than

standard rating curve of.1915 are used for the follo ods: Oct. 1-4, Oct. 28 to Nov. 3, Nov. 4-9,

Nov. 10 to Jan. 4, Jan. 5-25, Jan. 26 to Feb. 4, Feb. 5-16, Feb. 17 to Mar. 4, Mar. 25-29, Mar. 30 to Apr. 7,

Apr. 8 to May 12, May 13 to‘.fu.ne 1, June 2-16, June 17-24, June 25 to July 16, July 17-26, July 27 to Aug. 24,

%%t; 2-9, Sept. 10-27, and Sept. 28-30. Shifting-control method used Oct. 5-28, Mar. 5-24, and Aug. 25
pt. 4.

@

Monthly discharge of Puyallup River near Electron, Wash., for the year ending Sept. 30,
1 1917.

[Drainage area, 91 square miles.}

Discharge in second-feet. Run-off,
Month. Per '
Maxjmum.| Minimum.|{ Mean. square Di;%glzsin Acre-feet.
o. g
359 167 224 2.46 2.8 13, 800
959 189 364 4.00 4.46 21, 700
1,020 194 3.71 4,28 , 800
690 198 3.60 4.15 20,200
637 222 418 4.59 4.78 23,200
340 157 198 2.18 2.51 12,200
800 207 395 4.34 4.84 23, 500
1,080 344 6.48 7.47 36,300
1,740 681 1,170 12.9 14.39 69, 600
1,780 648 1, 13.8 15.91 71,500
962 602 746 8.20 9.45 45,900
602 309 461 5.07 5. 66 27, 400
1,780 157 541 5. 95 80.74 392,000
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PUYALLUP RIVER AT ALDERTON, WASH,

LocatioN.—On township line between sec. 25, T. 20 N., R. 4 E., and sec. 30, T.20 N.,
R. 5 E., at county bridge No. 78, 1 mile north of Alderton, Pierce County, and 14
miles above Stuck River.

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

RECORDS AvAILABLE.—November 20, 1914, to September 30, 1917,

Gaer.—Vertical staff in two sections on downstream side of bndge pier on right bank;
read by C. E. Barney.

DiscHARGE MEASUREMENTS.—Made ffom bridge at gage.

CHANNEL 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.—Maximum stage recorded during year, 5.90 feet at 8 a. m.

< December 13 (discharge, 6,630 second-feet); minimum stage recorded, 1.40 feet
October 23 to 25 (discharge, 436 second-feet).

1914-1917: Maximum stage recorded, 8.6 feet December 22, 1915 (discharge,
12,800 second-feet); minimum stage recorded, 1.90 feet December 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.

Diversions.—None.

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

Accuracy.—Stage-discharge relation changed frequently but was not affected by ice.
See footnote to table of daily discharge. Slight diurnal fluctuation. Gage read
to hundredths once daily but oftener during high water. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records excellent
for October and from April to September, and good for remainder of year.

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 Alderton, Wash., during the year ending
Sept. 80, 1917.

Gage Dis- G Dis-
Date. Made by— Mzﬁt. charge, || Date- Made by he‘;i"t. charge.
, Feet. | Sec. 4{{ Feet, | Sec.ft.
Oct. 6 MurtamBullard 1.40 May 10 Murrzﬁy Sutherland 3.20 2,340
Nov. 9 . 2,370 unte
Dec. 7 ’995 22 John McCombs ........ 2.30 1,420
Feb. 7 2,490 || June 8 %& Sutherland 3.52 2,760
Apr. 5 2,370 ona, ’
- 26 3,640 || July 26 .Tohn MeCombs ......... 2.82 2,050
30 2,030 || Aug. 8| Carsonand Lee........| 2.11 1,270
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PUYALLUP RIVER AT PUYALLUP, WASH.

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

DRAINAGE AREA.—914 square miles (measured on drainage map published in Water-
Supply Paper 813).

REcORDS avAmLABLE.—May 1, 1914, to September 80, 1917.

GacE.—Stevens water-stage recorder on right bank; inspected by engineers of Intef
County River Improvement Commission and of U. 8. Geological Survey.

DisceARGE MEASUREMENTS.—Made from cable 1,200 feet below gage; after March 1,
1917, from railway bridge.

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

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 28.12 feet at 3.30
a. m. December 13 (discharge, 15,000 second-feet); mm:.mum stage recorded
%0.70 feet at 4 p- m. October 8 (discharge, 990 second-feet).

1914-1917: Maximum stage recorded, 31.84 feet at 3 a. m. December 22, 1915
(discharge, 22,300 second-feet); minimum stage recorded, October 8, 1916.

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

Drversions.—Two hydroelectric plants, owned by the Puget Sound Traction, Light
& Power Co., divert water above station. Water for the Electron plant is di-

- verted 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.

RequraTiON.—See Diversions. .

Accuracy.—Stage-discharge relation changed continually owing to channel-improve-
ment work. Discharge measurements made frequently. Rating curve used for
period February 16 to December 31, 1915, based on 20 discharge measurements
and well defined up to 20,000 second-feet, is adopted as the standard form of
curve for the station, and changes in control are assumed to yield parallel curves.
Parallel curves used for nine periods and shifting-control method for seven
periods during year. See footnote to table of daily discharge. Daily discharge
ascertained graphically by applying mean daily gage height to parallel rating
curves. Records fair.

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. 80, 1917.

Date. Made by— age ch]gir:e Date. Made by— e ch%
Sec.-/t. Feet. Sec.g'st‘.)
Oct. 6 1,930 || Mar. 20 | John McCombs......... 19.34 | 1,
19 1,330 || Apr. 2 | Bullard and Hampton.| 19.49 2,230
Nov. 6 2,130 24 | John McCombs.. ..| 20.38 4,030
21 1,600 || May 10 Murra Sutherland,
Dec. 8 1,910 unter-........- 22.03 | 6,700
20 3,200 22 John McCombs......... 20.00 | 3,410
Jan. 6 5,000 || June 8 | Murra; Sutherland
12 3,260 and Monaghan....... 22.11 ;,280
22 | R. F, Bullard.. 1,840 26 | Paulsen an . ,880
Feb. 6|..... [ 1 O 5,750 | July 20 | John McCombs......... 7,340
19 | I, T. Hartson.. 3,750 || Aug. 7 | Lee and Carson........ ) 3,110
R. F. Bullard 2,160 || Sept. 13 | Parker and Carson..... 18,92 1,960
Mar. 2 |..... L [ S 1,640 24| 0. G. MUITAY e evunuenn- 18. 54 1,640
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Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. { May. | June. ( July. | Aug. | Sept.
1,230 | 1,360 | 2,130 | 1,600 | 2,200 | 1,710 | 2,040 | 4,920 | 7,960 | 7,410 | 3,160
1,350 | 1,450 | 2,090 | 2,130 | 2,410 | 1,650 | 2,140 | 4,430 | 8'200 | &]200 | 3420
1,330 | 1,730 | 1,790 | 3,260 | 3,520 2,080 | 4,100 | 7,880 | 8250 | 3,500
1,280 | 3,010 | 2,030 | 3,520 | 5,200 2,160 | 3,870 | 6,660 | 8,490 | 3] 450
1,300 | 1,900 | 1,970 | 5,920 | 5,890 3,510 | 3, 5,510 | 8,800 | 3,260
1,300 | 1,960 | 1,840 | 5,150 | 5,660 | 1960 [ 4,30 | 3,500 | 5,180 | 8,230 | 3,120 [} 1,020
1,290 | 1,870 3,840 | 4,970 5,730 | 4,310 | 5,610 | 7,400 | 3080 |
1,130 | 1,760 |}1,650 | 3 4,560 7,960 | 4,690 | 7,210 | 6,840
1,250 | 2,700 3,450 | 4,160 7,010 | 6,080 {10,700 | 7,300
1,300 | 3,060 | 1,530 | 3,470 | 3,960 5,510 | 6,500 [10,300 | 7,130
1,320 1 2,210 | 1,650 | 3,410 | 3,960 5,770 | 6,870 | 8,300 | 7,050 ||2,850
1,980 | 1,650 | 6,220 | 3,160 | 4,500 5,210 | 7,110 | 6, 7,200 2,080
1,330 | 1,720 [12,100 | 2,830 | 4,130 | 1,730 | 4,530 | 6,770 | 6,140 | 6,940 1,930
1,340 | 1,640 | 6,700 | 2,370 | 3,750 4,450 | 6,360 | 7,170 | 6,670 1,620
1,230 | 1,560 | 4,400 | 2,250 | 3,430 4,100 | 5,870 (10,100 | 6,870 1740
1,90 | 1,530 | 3,590 | 2,160 | 4,450 1 4,030 | 5,150 {12,200 | 7,700 #1,700
1,460 | 1,530 | 2,830 | 21120 | 4,750 31730 | 4,460 [11,900 | 7,000 2120
1,420 | 1,560 | 3,210 | 2,050 | 3,920 3,490 | 4,040 [10,200 | 7,250 2020
1,360 | 1,330 | 3,460 | 1,890 | 3,690 3,280 | 4,240 [ 9,680 | 7,100 1,970
1,330 | 1,450 | 30330 | 1,860 | 3,200 |i1,640 | 3,790 | 3,480 | 9,020 | 7,120 |}2, 640 | 2050
1,350 | 1,570 | 3,480 | 1,640 |.2,930 4,230 | 3,550 | 8,420 | 6,340 1,830
1,180 | 1,580 | 3,360 | 1,770 | 2,570 3,870 | 3,500 | 7,870 | 5,400 1,840
1,250 | 1,560 | 3,000 | 1,810 | 2360 | 1,600 | 4,160 | 3,570 | 9,040 | 4,580 1,770
1,280 | 1,520 | 2,420 | 1,830 | 2,170 | 2,130 | 3,930 | 3,680 | 7,810 | 4,240 1,770
1270 | 1,860 | 2,350 | 4,010 | 1, 5,370 | 3,730 | 8,350 | 4)030 1,650
1,290 | 1,960 | 2,310 | 4,710 8,500 | 3,820 | 7,400 | 4,200 1,530
1,350 | 3,410 | 2,220 | 4,330 7,530 | 4,440 | 7,400 | 4,710 |}2,200 | 1,800
1,340 | 4,320 | 2,000 | 3,580 6,510 | 6,510 | 8,300 | 4,200 1,820
1,140 | 2,870 | 1,920 | 3,220 5,625 | 7,980 | 8,460 | 3600 1,810
1,370 | 2,190 | 1,810 | 2,780 5,420 | 8,030 | 8,050 | 3,250 1,600
W 1570 | 20540 |-oo 000 2930 ... 7,530 |....... Fao|) |0

NortE.—Recorder not operating Dec. 7-9, Mar. 3-13, and Sept. 30. _8ilt in stilling well prevented recorder
from operating correctly at low water from Mar, 14-22 and Aug. 8 to Sept. 11. "Di ge during these
periods estimated from hydrograph showing combiued flow of Puyallup River at Alderton, White River,
and White River flume at Buckley, allowance being made for release of water stored at Lake Tapps.
Rating curves parallel to standard rating curve made in 1915 used for following periods: Oct. 1 to Nov. 3,
Nov. 4 to Dec. 11, Dec. 12 to Jan. 12, Feb. 20-24, Apr. 2-7, Apr. 8-24, May 22 to June 8, June 26 to July. 20,
and t. 13-30, Shifting-control method used Jan. 13 to Feb. 19, Feb. 25 to Mar. 2, Mar. 23 to Apr. 1, Apr.
25 (iod egy 21, June 9-25, July 21 to Aug. 7, and Sept. 12. Braced figures show mean discharge for period
included.

Monthly discharge of Puyallup River at Puyallup, Wash., for the year ending Sept. 30,
1

917.
Discharge in second-feet.
Month, Run-off in
acre-feet.
Maximum. | Minimum. | Mean.
1,480 1,120 1,310 80, 600
4, 1,330 | 2,000 119, 000
12,100 1,530 2,970 183,000
5,920 1,600 2,970 183,000
5, 1,860 3,580 199, 000
3,040 I............ 1,900 117,000
8,500 2,040 4,670 278, 000
8,030 3,480 5,050 11,000
12,200 5,180 8, 260 492, 000
8,800 3, 6,370 392,000
3,500 |.oeeeennzn.n 2,730 168,000
........... 1,600 1,850 110,000
12,200 1,130 3,630 | 2,630,000
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WHITE RIVER AT BUCELEY, WASH.

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

DRrAINAGE AREA.—42¢ square miles (measured on Plate XI, Water-Supply Paper
313).

REecorDps Avamasri.—April 22, 1899, to August 31, 1903 (gage-height reGord only
January 1, 1902, to August 31, 1903); June 8, 1910, to December 31, 1911; Jan-
uary 18, 1913, to September 30, 1917.

Gace.—Stevens water-stage recorder on left bank 40 feet below railway bndge at
end of concrete wall protecting abutment of bridge; installed January 9, 1917.
Previous gages as follows: April 22, 1899, to December 31, 1902, wire-and-weight
gage on guard rail of highway bridge 500 feet above railroad bridge; January 1 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; January 18, 19137 to January 9, 1917, Fuller water-
stage recorder at same site and datum as present gage. Recorder inspected by
0. E. Osgoed.

- DISCHARGE MEASUREMENTS.—Made by wading or from railway 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, 6,520 second-feet June 16; minimum combined daily discharge,
393 second-feet October 25.

18991901, 1911, and 1913-1917: Maximum discharge, 14,600 second-feet Novem-
ber 22,1901 ; minimum discharge, 390 second-feet October 34, 19-26, 1911, mclud-
ing flume.

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

Diversions.—White River flume diverts 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; see footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table mean
daily gage height obtained by inspecting gage-height graph or, for days of con-
siderable fluctuation, by averaging results obtained by applying the gage heights
for shorter intervals. Records good except for periods of extremely low water.
TRecprds 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,

1917.
Gage Dis- G Dis-
Date. Made by height.| charge, || Date- Made by— height. | charge,
. Feet. | Secft. Feet. | Sect.
Oct. 6'| Osgood and Rhodes...| 24.13 7.85 || May 9 | Osgood and Rhodes...] 27.30 2,

[ 3] do......iiill 24.13 7.22 29 | Osgood and R«)%:rs 27.52 3,880
6 |---en (1 s 24.13 7.03 || June 7 | Osgood and Wol legal 27.20 2,420
Dec. 13 | Hartson and Osgood..| 27.32 2,510 18 Osgood and Rogers....| 27.97 5,180
15 | Osgood and Hartson..| 25.95 572 July 6 27.42 3,470
15 ... L+ 1 S, 25.74 418 27 ....] 26.70 1,530
Jan. 26 | Osgood and Rhodes...| 26.73 | 1,470 ....| 25.38 310
Mar. 3 ..... do....oiiiniii.n. 24.45 28.5 30 25.22 280
Apr. 24 ... (s T 26.38 | 977 Sept. 12 | Osgood and Wo]slegal 25.38 349
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Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending
) Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
10.5 | 13 18 16 137 35 20 {1,590 | 3,530 {2,930 | 1,220 | 254
10.5| 13 16 104 309 32 21 11,450 | 3,330 { 3,300 | 1,530 | 238

9.7 15 17 685 | 1,030 29 20 | 1,400 | 2,860 | 3,410 | 1,460 | 221
0.7 21 18{ 802 (1,930 59 82 | 1,230 | 2,3%0 | 3,580 | 1,340 | 217
9.3| 15 17 11,780 | 2,130 | 208 | 933 | 1,120 | 1,930 | 3,840 | 1,380 | 213
9.3 15 16| 1,000 | 2,000 | 202 [ 1,010 | 1,250 | 1,990 | 3,450 | 1,410 | 182
81| 14 15| '675|1,730 | 166 | 1,680 | 1,650 | 2,360 | 3,140 [ 1,310 | 73
7.7] 13 15| 466 [ 1,500 | 140 | 2,280 | 2,210 | 3,140 | 2,860 | 1,280 | 60
7.7{ 58 15 685 | 1,480 123 | 1,830 | 2,960 | 4,630 | 3,000 | 1,290 62
7.7 32 15 797 | 1,370 138 | 1,160 | 3,070 { 4,160 | 2,900 | 1,230 | 223
731 14 18] 963|1,380 | 20211,2403,2203,400 | 2,860 | 1,330 | 513
7.7 1B 2,220 815 | 1,500 1201 1,280 | 1,110 | 2,960 | 2,900 | 1,200 | 400
7.7 12 2,920 645 | 1,350 26 | 1,090 { 3,140 | 2,650 | 2,760 | 1,210 | 202
7.3 12 1,400 493 | 1,130 25 11,000 { 2,900 | 3,270 | 2,700 | 1,130 48
7.3 12 517 384 984 26 800 { 2,580 | 5,120 | 2,640 974 | 168
7.3 12 209 | 310 1,820 25| 775]2,260 | 6,520 [ 2,730 | 932 | 136
8.9 12 429 277 1 1,710 25 695 11,890 | 6,030 | 2,80 872 [ 446
10.5| 12 678 174 | 1,370 24 564 | 1,190 1 5,030 { 2,670 8251 475
10.5| 11 978 191 438 1 1,950 | 4,750 | 2,610 350
10.5| 10.5 18| 713 1,410 | 4,240 | 2,550 | 726 | 324
10.5( 11 18 923 | 1,290 | 3,670 { 2,2 582 4.7
10.5| 11 18| 1,000 | 1,280 | 3,220 | 1,9! 335 3.8
10.5 | 12 21 {1,040 | 1,260 | 2,830 | 1,610 | 340 4.7
10.5 | 12 26 991 | 1,330 | 3,100 | 1, 356 4.1
1 11 211,720 | 1,350 | 3,070 | 1,450 | 350 4.4
1 15 212,600 1,510 | 2,760 [ 1,530} 325| 13
12 | 704 410 | 2,670 | 2,180 | 2,900 | 1,590 | 320 3.2
12 |47 446 | 2,310 | 3,140 | 3,260 | 1,470 | 310] 13
15 62 660 1 2,040 | 3,710 ] 3,180 | 1,160 300 3.2
13 24 30 [ 1,810 | 4,110 | 2,900 | 1,060 | 305 3.0
5] 3|..0.... 1490 1. .. 1,040 | 282 .......

NoTE.—Control ¢l ed at high water on Dee. 12, Jan. 5, Apr. 8, Ag;'. 26, May 30, June 16, and when
water was turned in and out of flume several times on Sept. 17-20, probably for cleaning flume. Control
changed gradually from June 19 toJulg 5 and Aug. 23 to Sept. 18. Six rating curves were used as
follows: Oct. 1 to Dee. 12, fairly well defined; Dec. 13 to Jan. 5 and Apr. 9-26, well defined between
300 and 9,000 second-feet; Jan. 6 to Apr. 8 and May 31 to June 16, fairly well deﬁned; April 27 to Ma;
30 and July 6 to Aug. 22, fairly well defined; June 17-18, well defined; Sept. 19-30, fairly well defined.
Method for shifting control used June 19 to July 5 and Aug. 23 to Sept. 18.

Monthly discharge of White River and flume at Buckley, Wash., for the year ending Sept.
30, 1917.

[Drainage area, 424 square miles.]

Discharge in second-feet. Run-off (combined).
Combined. Combined.
Month. Depth
River Flume elg Acre-feet,
Maxi- Mini. | (mean). | (mean). | sq{’&? o | inches. )
gum. mum. * mile.

634 634 9.88 462 472 111 1,28 29,000
1,990 502 55.8 725 781 1.84 2.05 46,500
4,220 598 407 751 1,160 2.74 3.16 71,300
2,400 614 | 606 656 1,260 2.97 3.42 77,500
2,690 792 | 1,040 616 1,660 3.92 4.08 92,200
1,030 610 116 616 732 173 199 45,000
3,240 742 | 1,160 566 1,730 4.08 4.55 | 103,000
4,640 1,700 | 2,070 614 3, 6.32 7.20 | 165,000
6,520 2, 3,510 600 4,110 9.69 10. 81 245,000
4, 1,500 | 2,460 555 3;020 7.12 .21 1 186,000
1,580 913 879 342 1,220 2.88 3.32 75,000

872 588 162 572 734 73 .93 43,700
6,520 393 | 1,040 589 1,630 3 52.09 | 1,180,000

.
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WHITE RIVER FLUME AT BUCKLEY, WASH.

Locatron.—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, Pierce County.

RECORDS AVAILABLE.—January 18, 1913, to September 30, 1917.

Gage.—Fuller water-stage recorder on right side of flume, 800 Yeet below headgate,
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. A rock spill a quarter of a mile below gage is partial control also. Stage-
discharge relation affected by variable quantity of silt and rocks which work
their way from intake to rock spill. Zero of gage at elevation of bottom of flume.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.13 feet at 4 p. m.
November 27 (discharge, 1,880 second-feet); no flow in flume June 15-18 and
August 6-10. These also are maximum and minimum values throughout period
covered by records.

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

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

Accuracy.—Stage-discharge relation seriously affected by rocks washed into flume; not
affected by ice during year. Two well-defined rating curves used October 1-23
and November 29 to January 8. Method for shifting control used during remain-
der of year. Daily discharge ascertained by applying to rating table mean gage
heights 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.

CooreraTiON.—Puget Sound Traction, Light & Power Co. furmshed gage-height
record and made dmcharge measurements.

Water diverted in this flume from White River is used for power development at
Dlermger and discharged into Stuck River,

Discharge measurements of White River flume at Buckley, Wash., durmg the year ending
Sept. 30, 1917.

Date. Made by— Gage | Dis || Date. Made by— Gage | Dis
height. | charge. height. | charge.
Feet. 8ec.-)
Oct. 9 2.69 2.7k
23 2.44 2.92 599
Nov. 10 43 292 600
29 . .
Dee. 13 5.14 3.08 612
14 3.68 .59 1,080
" iE 5 e
1 1.62 3.10 374
Jan. 4 1 413 4,00 587
3]0 Osgood........... 3.90 2.86 351
25 ]..... do .................. .3.20
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Daily discharge, in second-feet, of White River flume at Buckley, Wash., for the year ending
Sept. 80, 1917.

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

560 | ¢ 517 896 598 | 785 710 747 | 456 599 864 251 614
533 607 832 757| 690 686 747 454 | 854 838 23 610
506 | 722 864 308 728 681 722 452 | 1,110 938 125 605
480 998 800 254 | 547 719 786 516 951 875 194 599
487 726 752 196 558 693 712 580 | 1,010 575 71 503

467 648 706 096 552 663 720 585 928 588 0 620
480 582 644 962 542 859 438 606 | 1,010 855 0 712
.1,030 532 652 156 626 634 632 0 705

,210 523 849 285 657 575 639 0 41
933 514 580 781 667 565 641 0 526

441 771 649 688 511 472 748 878 543 645 168 350
441 629 | 1,180 579 511 5564 518 679 519 848 178 356
441 576 | 1,300 569 516 650 498 874 562 639 177 537
441 560 | 1,130 562 541 637 494 664 486 570 214 586
454 540 | 1,220 552 570 632 488 850 0 526 306 531

480 516 1,140 | 546 613 609 484 633 0 531 330 630
83 402 |- 339

403 310

404 329

428 493 768 718 | 811 604 720 694 40 238 390 402
484 676

650 680

&
ES
g
g

457 (1,200 | 551 630 378 | 525 692| 716| 470

435 1,280 | 660 379 | 502| 609 633 493 739
518 | 1,140 | 582 | 443 367 48| 639 882 | 472| 632 632
541,030 58] 617 470 | 534 | 880 460 585
819 |....... 598 | 500 802 |....... 597 |eeenn-n 458 | 631 |...... .

’ Monthly discharge of White River flume at 9B;wkley, Wash., for the year ending Sept. 30,
. 1917.

Discharge in second-feet.

Month. Runoft in
619 382 462 28, 400
1,290 491 725 43,100
1,300 445 751 46,200
1,210 196 656 40,300
811 484 616 34,200
898 367 616 37,900
786 156 566 33,700
7381 320 614 37,800
1,110 0 600 35, 700
938 236 855 34,100
674 0 342 21,000
741 310 572 34,000
1,300 0 589 426,000




L4

PUGET SOUND BASINS. T 29

DUWAMISH RIVER BASIN.

CEDAR RIVER AT CEDAR FALLS, WASH.

Location.—In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power pla.nt at
Cedar Falls, King County, and 3} mlles above Taylor Creek.

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

RECORDS AVAILABLE.—April 9, 1914, to September 30, 1917.

GaAGE.—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.

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 from August 27, 1916, about gage height, 3.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, 7.78 feet at 7 a. m. June 17
(discharge, 1,980 second-feet); minimum stage, 4.06 feet at 9.40 a. m. September
24 (discharge, 25 second-feet).

1914-1917: Maximum stage June 17, 1917; minimum stage, 3.85 feet at 6.30
. Pp. m. August 29, 1915 (discharge, approximately 3.5 second-feet).

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

Diverstons.—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.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
use of discharge integrator except for high water, for which it was adcertained by
applying to rating table mean daily gage height obtained by inspecting recorder
graph. Records excellent.

CoorErATION.—QGage-height record and part of the discharge measurements furnished
by city engineer of Seattle.

Discharge mwsurements of Cedar River at Cedar Falls, Wash., during the year ending
Sept. 30, 1917.

G Dis-
Date e  Made by— heigi"t charge.
Feet, Sec. -ft
Jan., 30 | G H. MOOTQ. oo oot e et aeteaa e aananan 5.66
June 18 | Parker and Robi.nson ..................................................... 7.52 1, 790
20 |..... ' 1 N 7.06 1 390

L3
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Daily discharge, €n second-feet, of Cedar River at Cedar Falls, Wash., for the year ending
Sept. 30, 1917.

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

187 102 285 250 384 292 217 754 | 1,400 | 1,250 314 267

121 283 291 373 286 276 675 | 1,660 | 1,360 301 194

244 162 223 294 7! 282 278 628 { 1,770 | 1,430 294 199

26| 245| 25| 307|1,240| 254| 25| 580 1,580 | 1,400 279| 262

192] 287( 330 |1,420| 206| 300 538| 1,260 1,480 | 214| 213

239 236 290 327 | 1,370 -287 301 469 | 1,050 | 1,330 265 161

245 200 480 | 1,170 287 304 597 978 | 1,220 260 158

181 253| 202 6041, 279| 254| 695]1,040 1,000 | 258 149

265 22| 707 273 | 294 1360 | 1,140 | 282| 158

237 | 255| 242 834 789 | 267 306]1,060|1,470 | 1,130 | 261 150

241 257 290 823 699 217 414 {1,170 | 1,430 | 1,080 243 148

27| 3 726 | 77| 28| 4|1 1,200 | 1,060 [ 181| 140

232 249 334 621 K 273 474 1 1,180 | 1,060 | 1,020 218 132

210 259 309 514 |. 642 279 464 | 1,170 | 1,150 706 258 130

1 263 513 585 278 401 | 1,070 | 1,470 293 262 125

156 265 301 449 618 215 439 946 | 1,770 562 261 147 -

139 263 400 682 213 413 815 | 1,840 764 269 124

266 297 367 611 228 382 714 | 1,730 798 250° 127
68 222 347 636 275 370 641 | 1,540 795 189

69 255 302 333 569 279 415 1,430 748 251 127

66 264 296 279 470 570 | 1,360 676 271 135

61 274 290 282 461 1 548 1 1,360 277 157

60 268 23 283 536 542 | 1,270 567 274 100

51 273 251 280 532 570 | 1,320 493 280 142

51 282 243 27 567 606 | 1,730 373 271 154

- 51 251 276 274 745 645 | 1,620 359 225 166

27 et 52 308 278 285 878 688 | 1,470 361 271 172

28 e 51 301 202 893 944 | 1,430 339 272 172
20 i 42 208 284 294 798 | 1,100 | 1,470 260 252

30, 64 28| 284 289 | 823|1,200( 1,340 327| 29| 161

3l 90 f....... 238 274 |ooa.... 1,340 |....... 327 265 [.....2 ..

Monthly discharge of Cedar River at Cedar Falls, Wash., for the year ending Sept. 30, 1917.

Discharge in second-feet. i

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

244 42 1456 8,920
308 102 245 14,600
334 223 283 17,400
834 250 459 28, 200
1,420 202 671 37,300
296 217 275 16,900
893 217 27,300
1,340 469 811 49, 900
1,840 978 1,420 84, 500
1,430 260 814 50,100
314 181 258 15, 900
267 109 160 9, 520
1,840 42 498 361, 000
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CEDAR RIVER NEAR LANDSBERG, WASH.

Locarron.—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, 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, 1917. July 25, 1895, to
September 30, 1898, at Clifford Bridge,'2 miles below present gage; March 24,
1901, to April 30, 1912, at intake of Seattle water-supply system, 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.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.04 feet, June
17 (discharge, 2,240 second-feet); minimum stage, 4.62 feet October 23 to 28
(discharge, 223 second-feet).

1914-1917: Maximum stage recorded, 9.74 feet at 1 a. m. March 10, 1916 (dis-
®  charge, 2,630 second-feet); minimum stage recorded, 4.35 feet at 1 a. m. October
15, 1914 (discharge, 162 second-feet).

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

Drversions.—None,

ReauraTion.—Flow partly controlled by Cedar Lake reservoir to accommodate
requirements of Seattle municipal power plant.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Daily discharge ascertained by use of discharge integrator. Records excellent
except for periods in which recorder was not operating. See note to table of
daily discharge.

CooPERATION.——Gage-height record and one discharge measurement furmshed by
city engineer of Seattle.

Discharge measurements of Cedar River near Landsberg, Wash., during the year ending
Sept. 80, 1917

Date. Made by— hgia t. chl;ge
~ . Feet. | Sect.
Nov, 1| GuH. MOOTe. « et ittt ittt ettt e eavaanannns 4.83 257
June 18 | Parkerand Robinsom.. ... it 8.83 2,090
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Daily discharge, in second-feet, of
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Cedar River near Landsb
Sept. 80, 1917.

erg, Wash., for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
404 294 612 597 | 1,280 1,620 537 432
444 | 355 597 | 674 | 1,180 |ty oo [ 1,680 [ 530 365
455 422 588 665 | 1,120 (™ 1,740 526 368
448 633 632 782 | 1,060 1,740 514 427
461 465 747} 939 | 1,000 1,800 | 445 385
449 476 676 858 941 |+1,460 | 1,680 514 345
442 472 652 914 | 1,070 1,510 505 342
393 489 633 870 | 1,140 1,390 500 338
429 526 615 859 | 1,300 1,420 502 352
440 | 550 600 | 850 | 1,470 L0 1,410 | 499 | 356
448 508 540 988 | 1,560 1,350 476 358
426 442 600 { 1,010 ! 1,590 1,320 415 347
434 465 599 971 | 1,560 1,280 431 342
412 467 598 971 | 1,560 1,020 483 341
369 460 595 889 | 1,440 1,840 560 482 340
355 456 586 900 | 1,320 794 477 363
339 453 582 877 H 990 482 335
287 458 541 827 2,100 | 1,030 460 338
262 423 596 819 1,040 1,920 | 1,020 396 331
260 434 602 957 {2 1,800 . 979 450 334
256 445 597 | 1,050 1,740 910 470 332
260 480 598 980 1,740 799 470 360
244 | 487 654 | 1,050 1,620 | 784 465
245 | 469 667 [ 1,020 || o0 | 1,740 720! 466
243 533 573 | 1,150 2,100 585 450 340,
2. 239 640 605 | 1,410 1,980 567 405
b1 243 900 684 | 1,480 1,800 558 444
28l 242 811 700 | 1,440 1,800 566 458 355
29, 254 | 684 764 | 1,330 |}1,460 | 1,860 | 482 | 425
30, 258 600 708 | 1,380 1,740 538 429
b7 SN 318 {-.-.... 662 |.-....f) |eeeea-s 540 432 .......
Nore.—Water below intake part of each day Oct. 23-30; intake and channel leading to recorder clogged

part of each day July 15, Jul{h25 to %
TeCor

completed by comparison wi

at Lan

4 berg weir and Cedar Falls,
adding 380 second-feet to flow at Cedar Falls. Recorder no
addjn%mOsecond-feet to flowat Cedar Falls on Sept. 23and decreas
to Sept. 30. Braced figures show mean discharge for period includ

ug. 7, Sept.
obtaine

Recorder not o]

6-15, and 17-22;
at Codar Falls,

gage-height graph for the short periods
ecorder not opera

ting Feb, 19-26, gage-
phestimated from range in stage indicated by recorder and by comparison with records obtained

ting May 17 to June 17, discharge estimated by

t operating Sept.

, discharge estimated by
iﬁ this increment 3 second-feet per day

Monthly discharge of Cedar River near Landsberg, Wash., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. ; acre-feet.
Maximum, | Minimum. | Mean.
455 239 347 21,300
900 294 510 30,300
1,120 493 641 39,400
1,400 518 924 56,800
2,040 624 1,130 62, 800
764 540 626 , 500
1,480 597 984 58,600
1,590 941 1,220 75,000
2,100 1,460 1,800 107, 000
1,8C0 482 1,080 66, 400
537 396 469 28, 800
432 331 354 21,100 -
2,100 239 837 606, 000
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SNOHOMISH RIVER BASIN.
SOUTH FORK OF SEYKOMISH BRIVER NEAR INDEX, WASH.

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

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

REecorps AvarLaBLE.—October 7, 1902, to September 30, 1905; April 26, 1911, to
October 21, 1912; June 14, 1913, to September 30, 1917.

Gace.—Inclined and vertical staff gage on right bank; installed October 1, 1916;
read by M. J. Gruber. October 7, 1902, to September 30, 1905, vertical staff at
site of present gage but at datum 0.39 foot higher. April 26, 1911, to February 25,
1914, vertical staff at site of present gage but at datum 1.00 foot higher. April 19,
1914, to September 30, 1916, inclined and vertical staff gage at same site and datum
as present gage.

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, 11.65 feet June 24
(discharge, 12,900 second-feet); minimum stage recorded, 0.80 foot October 25
(discharge, 332 second-feet).

1902-180543,1911-1917: 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 September 30,1915 (discharge, 262 second-{eet).

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

Diversions.—None. .

RecuraTION.—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. dunng the
year ending Sept. 80, 1917.

Made by— 085, | B,

Feet. Sec.-ft.
Oct 12 | James E. SteWart. .. .. ... ioiiiiini i iciaeicccaraa e 1.04 385
Sept. 2 | John McCombs. ...ooemareiinananenn? LS e eteeinenaeacacoterananann 2.09 736
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Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., for
the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. [ May. | June. | July. | Aug. |Sept.
894 | 2,440 | 8,660 | 8,760 | 2,440 759
894 | 2,350 | 7,430 | 8,660 | 2,440 732
036 | 2,350 | 5,550 | 8,660 | 2,350 | 694
1,070 | 2,100 | 4,730 | 9,420 | 2, 260 656
3,280 | 2,180 | 4,480 | 8,480 | 2,180 620

2,620 | 2,530 | 4,730 | 7,260 | 2,100 620
2,350 | 3,280 | 5,550 | 7,260 | 2,020 620
2,710 | 4,360 | 6,150 | 7, 1,780 620
2,350 | 5,700 | 7,430 | 7,770 | 1,780 656
2,180 | 5,700 | 5,850 | 8, ,570 694
2,350 { 6,300 | 4,600 | 7,600 | 1,570 852
2,260 | 6,780 | 4,130 | 6,940 | 1,570 694
2,020 | 6,300 | 4, 6,620 | 1,570 772
1,860 | 5,850 | 7, 6,300 | 1, 656
2,260 | 5,130 |11,900 | 6,780 | 1,440 656
2,440 | 4,130 (11,900 | 7,260 | 1,440 620
2,350 | 3,480 | 9,420 | 6,780 | 1,380 620
2,180 | 3,380 | 8,300 |-6,300 | 1,320 584
2,260 | 3,180 | 7,040 | 6,000 | 1,320 | ~ 584
1,940 | 3,080 | 7,600 | 5,410 | 1,160 584
2,100 | 2,980 | 7,260 | 4,730 | 1,110 584
2,020 | 2,980 1 6,780 920 | 1,070 518
2,350 | 3,180 | 6,000 37480 | 1,020 518
2,100 | 3,580 {12,800 | 3,480 [ 978 488
2,180 | 3,580 |-9,040 | 3,380 | 936 488
2,980 | 4,360 | 8,480 | 3,180 | 936 812
3,280 | 6,000 | 8,300 | 3,480 | 852 978
3,800 | 8,120 | 9,420 | 3,690 1,210
3,280 | 8,120 | 9,040 | 3,380 | 812 812
3,080 | 8,300 | 8,850 | 2,710 | 812 694
....... 7,940 |.......1 2,530 | 787 |.......

NortEe.—Gage not read Jan. 3, July 1, Aug. 31, and Sept. 1; discharge interpolated.

Monthly discharge of South Fork of Skykomish River near Index, Wash., for the year ending
. Sept. 30, 1917.

[Drainage area, 351 square miles.}

Discharge in second-feet. Run-off.
Month. Per Depth i
Maximum.| Minimum.| Mean. square igghesl.n Acre-foet.

1,570 332 464 1.32 1.52 28, 500
0,800 72| 1,900 5.41 6.04 113,000

y 550 2.74 3.16 59,000

4,360 620 1,300 3.70 4.27 79, 900
4,360 732 2, 5.75 5.99 112,000
Lo 620 298|  2.56 295 55,200

3, 894 2,280 6.50 7.25 136, 000

8, 300 2,100 4,510 12.8 14.76 277,000
12,800 £130 460 | 2.3 23,76 1447000
9,420 2,530 6, 17.2 19.83 370 000
2,440 787 1,460 - 4.16 4.80 89, 800
1,120 488 1.94 2.16 40, 500
12,800 332 | 2,490 7.09 96.49 | 1,800,000
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MILLER CREEK NEAR MILLER RIVER,WASH.!

Location.—In NE. } sec. 33, T. 26 N., R. 11 E., 1} miles south of Miller River post
office and 14 miles above mouth of creek, in King County.

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

RECORDS AVAILABLE.—May 24, 1911, to September 30, 1917 (fragmentary).

Gacar.—Inclined staff on left bank, installed August 27, 1914; read by E. J. Moore,
T. E. McGinnis, W. 1.. Nelson, and R. M. Filloon. 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 cONTROL.—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, 3.40 feet at 10.20
a. m. June 16 (discharge, 1,700 second-feet). Maximum mean daily discharge
for year occurred on June 24 (estimated by comparison with flow of South Fork
of Skykomish River near Index at 1,900 second-feet). Minimum stage recorded,
0.19 foot October 24 and 25 (discharge, 33 second-feet).

1911-1917: Maximum stage recorded, 5.5 feet November 18-19, 1911, and Oc-
tober 31, 1915 (discharge 4,220 second-feet); minimum stage recorded, 0.07 foot
August 31, 1915 (discharge, 24 second-feet).

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

RecUrATION.—None.

Diverstons.—None.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths when
ranger passes station. Rating curve well defined up to 2,000 second-feet. Daily
discharge ascertained by applying daily gage heights to rating table. Discharge
for days when gage was not read estimated by interpolation and by comparison
with flow of South Fork of Skykomish River near Index. See footnote to table
of daily discharge. Records only fair on account of fragmentary gage-height
record.

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

The following discharge measurement was made by John McCombs:
August 29: Gage height, 0.72 foot; discharge, 94.2 second-feet.

1 Formerly called Berlin,
187041°—21—wsp 462——3
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Daily discharge, in second-feet, of Miller Creek near Miller River, Wash., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
Toveeeeeaaannn, 67| 330| 12| e 76| 89| 104 1,230 | 1,090 | 415 91
3.l 64| 330 174 94| 88| 82| ‘o 30| 1230 | 404 91
3Ll 63| 330| 215 o2| s35| 86| 95|t 3e0| "7e0 | 1140 292
4 62] 500| 200] 230 5| 89| 130 625 | 1,280 | 381 67
5.0 62| 415| 00| 20| er2| 170| 565 510 | 1140 | 370 65
6. 61| 20| 1st| 4s0| 510 143] 3%0 635 | 1,000 64
7. 60] 278| 17| 330 a0 138| 350 760 | 1,000 || 540 62
8. 59 12| 20| 370 187 | 650 9151180
9. 58|t 880 278 | 312 330 1,230 | 1,140 7
10 57 110 205 |t 10| 205 1090 | 312

5| 370 370 304 {1,000 | 505]1,00] 280 o7

5| 285| 215} 290| 30| 82| 312|1j0s0| 65| ‘958

5| 200/ 187 205| 78| 205(1000| B595| o015 222

50| 160| 162 74| 278| 809 | 1,000 875 -

) 120 18 340| 70| 25| 798 |1,480| 1,20 215

4| 12| 14 65| 21| 6961, 209

42| 15| 128 g0l 66| 197| 3595|1480 (| o0 203 62

40| 102] 1|l mo| 2| 67 485 1 1380 197

39| ‘e5| 200 260 460 | 1,000 162

38| 88| 174 28 || oot 55| 438 10%0| 70| 126 )

36 10| 79 157 392 | 1,000 690| 122

4| 19| 2| 18| 43| 62 a5 1020 58| 121 50

34| 08| 16| 77| 10| 62| 33| 460 485 | 119 49

33| 105! e1| 10| 17| 187| 350| 485|1,900| 53| 18| 48

33| 16| 8| 205| 94| 12| 3% 1300 520 48
%... 35 15| ™ 16| 48[ " |1,280]| ssll 06| 10
27. gl 2| 71 141 | 565 1,090 | 520 140
28 62| 215| 65 144 | 650 [ 1,140 | 10280 | 503 230
29, 98] 18| 63 146 | 565 | 1,180 [ 10060 | 485| 95| 110
30. 135 10| 62 130| 510|180 ‘85| 462 93| 100
3.0 1330 59 178 1180 |....... 438 | o1l|......

Note.—Discharge Oct. 4-6, 8-10, 19, 20, Nov. 1, 2, % 12, 14, 16,20 30, D . 5-7, Jan. 22, 26,27, 29, 30, Feb. 1,
5,7, 20, 23, 26, Mar. 3, 13 15 i7, 25, 26, 28,30, Apr. 1,1 13,1 24,26, May 14,16, 30, Juna 6, 11, 20,29, July
5 25,24, 28, 27,98, 30, A % ,6-9,12°14, 16,17, 19, 30, Sept. 1, 3, 6, 18-21, and 23, mterpoiated
Discharge Nov. 4, 8-10, 2 bec 9-11,Jan. 6, 8,10-20, 24, Feb i1, 12, T 6, Mar. 5, 811, 19-21, 23, Apr. 4
7 18—22 28, Ma 1—10, 2 25-27 .Tune22—24 J'u.ly6 16—19 Sept. 8—10 12—16, 25-27, 29, and 30, estimated*by
son wi record of ﬂow of South Fork of Skykomish River near Index. Aﬁove g discharge of 200
second feet flow of Miller Creek avera%es 15 per cent of flow of South Fork of Skykomish River near Index.
Braced figures show mean discharge ior periods included:

Monthly discharge of Miller Creek near Miller River, Wash., for the yedr, ending Sept.
. 30, 1917.

[Drainage area, 44.2 square miles.]

Discharge in second-feet. Run-off.
Month. Per .
Maximum.| Minimum. | Mean. sauare ]ggg};llgsm Acre-feet.
e. -
1.45 1.67 3,950
6.24 6.96 16, 400
3.08 3.55 8,360
3.82 4.40 10, 400
6.97 7.2 17,100
2.44 2.81 6,
7.38 8.23 19, 400
15.3 17.64 41, 500
238 26.55 500
19.6 22.60 531200
4.98 5.74 13, 500
1.79 2.00 4,710
8.05 109. 41 258,000
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NORTH FORK |OF SEYKOMISH RIVER AT INDEX, WASH.

Locarion.—In SE. { sec. 17, T. 27 N., R. 10 E,, at Index, Snohomisgh County, 1%
miles above mouth.

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

RECORDS AVATLABLE.—August 24, 1910, to September 30, 1917.

GaciE.—Vertical staff installed November 27, 1911, on wing dam on right bank,
directly back of house of observer, Lee Pickett, about one-~third mile above high-
way bridge. August 24 to September 2, 1910, vertical staff on left bank 100 feet
above tramway bridge. This gage destroyed in course of channel improvements.
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 stream composed of gravel and large boulders. Right
bank high, protected by pile and timber wing dam, and not subject to overflow;
lett bank slopes back gradually. Stage of zero flow, according to measurements
made August 22, 1915, gage height —1.2 feet+0.3 foot.

EXTREMES OF DISCHARGE.—tMaximum stage recorded during year, 7.7 feet Novem-
ber 9 (discharge, 7,660 gecond-feet); minimum stage recorded, 0.62 foot October
22, 24, and 25 (discharge, 130 second-feet).

1911-1917: 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. Septem-
ber 29, 1915 (discharge, 97 second-feet).

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

Drversions.—None. !

REcurATIONS.—None. .

Accuracy.—Stage-discharge relation changed at high water on November 9. Rating
curves well defined. Slight diurnal fluctuation during summer month.. Gage
read once daily to quarter-tenths. Daily discharge ascertained by applying daily
gage height to rating table. Records excellent.

The following discharge measurement was made by John McCombs:
August 31: Gage height, 1.46 feet; discharge, 415 second-feet.
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Daily discharge, in second-feet, of North Fork of Skykomish River ot Index, Wash., for

the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
oa7| 395| 354 305|1,000]|8,770]3,770) 1,140 | 305

529 247 354 316 374 | 1,000 | 3,080 | 4,220 | 1,140 31
820 | 280{1,070| 316} 3095 1,000 2,380 | 8,630 | 1,360 354
733 1,970 395 885 | 2,170 | 3,850 | 1,280 | 316
673 | 1,970 | 1,970 | 529 | 1,600 | 1,000 | 1,070 | 3,350 | 1,280 | 316
506 | 1,780 | 1,440 | 438 | 1,140 | 1,070 | 2,070 | 3,000 | 1,140 [ 316
4:83 | 1, 1,140 438 | 1, 1,200 | 2,270 | 3,350 | 1,140 316
483 | 1,000 | 1,000 | 395 | 1, 2170 | 2,600 | 3,630 | 1,140 | 354
483 115000 | ‘943 | 374 1,000 | 2,600 | 3,400 | 3,630 | ‘943 | 305
438 1,000 | 354 [ 1,000 | 2,720 | 2,720 | 3,350 | 885 316
483 | 775 |1,000 1 335/ 1,000(2,960 | 2,380 18,350 | 885 6529
460 723 829 316 2,840 | 1,780 | 3,350 885 354
38| 624 82| 316] 829(2840/2720|3350| 85| 354
205| 576 829| 316| 775|2,490 (3,490 | 3,630 | 885| 354
354 529 829 280 775 | 1,970 | 4,840 | 3,350 885 320
354 506|1,200| 28| 673|1,970 4,803,350 820 32
336 30511, 280 1,520 { 5,160 | 3,490 715 320
460 2800 624 (1,520 | 5,160 | 3,490 | 75| 320
438 395 715 280 673 | 1,440 | 3,770 { 3,000 873 320
438 354 624 316 943 440 | 3,490 | 2,380 673 280
438 316 624 280 885 | 1,360 | 3,350 | 2,270 673 230
416 316 576 280 943 440 | 4, 1,780 7
374 316 529 395 885 | 1,520 | 5,490 | 1,520 576 247
35¢| 83| 4s3| 529 1,690 | 5,490 | 1,440 | 352 | 247
316 673 438 460 | 1,000 | 1,780 | 3,770 | 1,440 552 232
316 460 | 1,140 | 2,170 | 3,630 | 1,970 | 529 | 416
280 460 [ 1) 2000 | 3,020 | o0 | 508| 673
247 460 | 1,280 | 3,770 | 3,630 | 1,600 483 673
2u7 520 1,280 | 3,920 {3,350 | 1,440 | 460 | 438
27 460 | 1,140 | 3,630 | 3, 1200 438 374
247 395 f..e..nn 3,770 |....... 1,140 438 |.ivneee

NorE.—Gage not read Sept. 15-19; discharge estimated by comparison with records of flow of adjacent

streams.

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

ept. 30, 1917.
[Drainage area, 143 square miles.]

Discharge in second-feet. Run-off.
Month. Per
. Depth in
Maximum.| Minimum. | Mean. | square Acre-feet.
mile. inches.
1,000 130 246 1.72 1.98 15, 100
7,660 1,060 7.41 8.27 63,100
829 247 428 2.99 3.45 , 300
1,970 247 624 4.36 5.03 38, 400
1,970 354 855 5.98 6.23 47,500
520 280 375 2.62 3.02 23,100
1,600 374 912 6.38 7.12 54,300
3,920 2,060 .4 16.60 127,000
5,490 1,780 3, 24.5 27.33 , 000
4,220 1,140 2, 19.4 22.37 170,000
1,360 438 5.73 6.61 , 400
673 232 358 2.50 2.79 21, 300
7,660 130 1,170 8.18 110.80 844,000
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SULTAN RIVER NEAR SULTAN, WASH.

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

DraiNaGgE AREA.—Not measured.

Recorps AvamaBLE.—August 18, 1911, to September 30, 1917,

Gace.—Stevens water-stage recorder on left bank a quarter of a mile above Horse-
shoe Bend; inspected by Hans Mumm and Lloyd Fairbrook. Prior to October
29, 1915, Lietz water-stage recorder at Camp Habecker, 1} miles upstream; in-
spected by G. D. Hite. -

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

CHANNEL AND CONTROL.—IRh canyon. Control formed by large rocks, boulders, and
heavy gravel. Not likely to change except at extremely high stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.19 feet at
9.30 2. m. November 9 (discharge, 8,700 second-feet); minimum stage recorded,
0.75 foot from noon October 23 to noon October 25 (discharge, 90 second-feet).

1911-1917: Maximum stage recorded, 19.6 feet at Camp Habecker, 4 p. m.
November 18, 1911 (discharge approximately 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.

DiveErsions.—None.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation affected by backwater from drift on control
from June 25 to September 30. Rating curve used prior to June 25 well defined;
curve used from June 25 to September 30 well defined below 500 second-feet
and poorly defined above that point. Operation of recorder satisfactory except
December 36, when cldck stopped, and August 15-26, when supply of record
paper was exhausted. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting the recorder graph or, for days of
considerable fluctuation, by averaging results obtained by applying gage height
for shorter intervals. Records excellent except for latter part of June and for July
when amount of backwater effect is doubtful, and for days when recorder was not
working when discharge was estimated.

CooreraTION.—The city of Everett furnished gage-height record and assisted in
making discharge measurements.

Discharge measurements of Sultan River near Sultan, Wash., during the year ending Sept.

30, 1917.
Date. Made by— ik | chge, | Dote- Made by— nogh. |chacge.
Feet. Sac.-[i. Feet. | Sec.ft.
Oct. 2 | Stewart and Fairbrook.| 1.50 80 (| Sept. 17 | Parker and Mumm..... 1.36 153
3 | James E. Stewart...... i 1.42 «169 24 | Fairbrook and Hickey. .95 107

a Measurement made at highway bridge near mouth, 7 miles below e, yielded 178 second-feet; flow
at gage 9 second-feet less based on Ineasurement of two small tributarigsa%see P. 178) and estimated flow of
other streams between gage and measuring point.

|
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Daily discharge, in second-feet, of Sultan River near Sultan, Wash., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
22| 71 434 198 270 219 3321, 2,780 | 1,840 | 472 161
180 | 1,610 | 653 380 | 315 210 [ 359 | "930 | 3,260 | 1,960 | 536
166 | 2,570 | 1,090 379 | 2,270 202 | . 359 905 | 2,170 | 1,770 570 145
158 | 2,870 | "852 | 1,420 | 2,500 | 388 | 1,140 860 | 1,590 | 1,960 [ 536 139
149 [ 1,160 | 592 | 3,040 | 2,340 | 696 | 2, 860 | 1,390 | 1,630 | 504 132
142 750 462 | 1,570 | 1,530 | 418 | 1,410 | 1,030 | 1,520 | 1,440 457 128
137 573 | 373 |1,110 | 1,000 | 359 | 1,260 | 1,390 | 1,810 | 1,380 | 636 125
131 [ 2,210 | 345 | 1,140 | 980 | 318 | 1,590 | 1,800 | 2,130 | 1,380 | 442 144
126 | 5,640 | 306 | 1, 882 | 293 | 1,170 | 2,200 | 2,720 | 1,540 | 442 137
120 | 1,860 282 838 | 270 | 1,000 | 1,930 | 1,800 | 1,420 | 382 141
117 | 1,010 | 282 792 11,490 | 248 | 1,320 | 2,090 | 1,520 | 1,440 354 228
1131 690 | 646 1,600 | 238 | 1,080 | 2,250 | 1,290 | 1,420 | 382 190
111 518 711 518 | 1,090 288 | 8382010 1,700 | 1,360 396 292
109 434 484 434 860 228 815 | 1,810 | 2,420 | 1,360 354 202
1 373 373 373 770 228 750 | 1,520 | 2,780 | 1,420 174
107 332| 3591 318 1,270 219 630 | 1,360 | 2,780 | 1,420 164
107 359 9056 210 610 | 1, 2,420 | 1,420 157
105 318 746 270 710 219 573 955 | 2,090 | 1,330 148
102 306 798 259 573 259 573 | 1,030 | 2,010 | 1,190 290 139
9 210 518 248 501 270 815 930 | 1,850 | 1,050 134
2 96 248 467 228 434 248 | 1,170 905 | 1,930 919 126
P S 92 2821 313 2481 8381 9 1,620 781 118
B, 90 293 332 440 930 1,420 570 120
A, 90 248 | 293 520 815 | 1,170 | 3,860 553 228 109
b S 93 686 | 259 373 | 1,200 | 1,260 { 2,900 { 587 | 215 128
b T 135 952 238 293 |1, 1,590 | 2,040 698 201 416
2. 248 | 1,220 219 386 | 1,3 2,010 | 1,880 781 188 672
P 190 875 210 434 | 1,320 | 2,420 | 2,040 895 179 817
. S, 687 | 592 193 710 | 1,260 | 2,420 | 1,840 781 177 367
30, e k( 518 193 518 [ 1,140 | 2,340 | 1,700 | 570 172 259
;2 VR 1,270 |....... 183 388 I....... 2,420 [....... 457 168 |.......

Nore.—Water-stage recorder not operating Dec. 3-6; daily discharge ascertained 1l)1y use of recorder
§m h showing range in stage while clock was stopped and by comparison with record of flow of North
ork of Skykomish River. Recorder not operating Aug. 15-26; discharge Aug. 15-23 and 25-26 inter-
Kolatezg after comparison with record of flow of North Fork of Skykomish River. Staff gage read on
ug. 24.

Monithly discharge of Sultan River near Sultan, Wash., for the year ending Sept. 30, 1917.

Discharge in second-feet. R & in
un-o
Month. acre-feet.
Maximum. | Minimum. | Mean.

1,270 90 203 12,500
5,640 248 1,010 60, 100
1,090 183 440 27,100
3,040 198 679 41,800
2,500 238 903 , 200

710 202 332 20, 400
2,400 332 1,020 60, 700
2,420 1,500 92,200
3,860 1,290 2,110 126, 000
1,960 457 | 1, 73,800

636 168 342 21, 600

817 109 212 12,600
5,640 90 827 598, 000
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MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

Locarion.—In NE. } SE. {sec. 10, T. 23 N., R. 8 E., 1 mile southeast of North Bend,
King County, and 24 miles above junction with North Fork.

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

Recorps AvaraBLE.—August 10, 1907, to February 29, 1908; August 25, 1908, to Sep-
tember 30, 1917.  All records prior to October 1, 1915, published in Water-Supply
Paper 412.

Gage.—Stevens water-stage recorder on left bank; installed August 7, 1915; in-
spected by E. H. Robinson. Prior to August 7, 1915, gage was at highway bridge
2% miles below present site.

DIscHARGE MEASUREMENTs.—Made by wading or from highway. bridge at original
station.

CHANNEL AND cONTROL.—Bed composed of large boulders. Channel slightly curved
above and below station. Control shifts at extremely high water. Left bank
high; right bank low and heavily wooded. Stage of zero flow, according to
measurements made July 27, 1915, gage height —0.9 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.04 feet at 3 p. m.
June 24 (discharge, 6,620 second-feet); minimum stage recorded, 1.65 feet from
7 p. m. October 23 to 4-a. m. October 24 (discharge, 177 second-feet).

1907-1917: 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 estimated
by hydrographic comparison with 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).

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

Diversrons.—None.

Reauration.—None.

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

CoopreraTION.—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 endmg Sept. 30, 1917.

Date. Made by— hgizﬁ ch?rg; Date. Made by— hﬁig ¥ ch]?tirsg-e.
Feet. | Sec.ft. Feet. | Sec-ft.

Oct. 1.86 2 || June 15 Parker and Robinson. | 5.97 4,720

Nov. 3.05 6 6.21] 4,090

3.49 5.37] 3,580

Jan. 4.92 5.33( 3,490

Feb. 4.36 5.33| 3,510

Mar. 2.57 4.41 2,140

Apr. 3.63 2.32 407

v 4.93 1.98 264
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Daily discharge, in second-feet, of Middle Fork of Snoqualmie River near North Bend,
Wash., for the year ending Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
323 721 896 331 540 431 551 | 1,300 | 3,810 | 3,560 | 1,060 351
297 1 1,880 702 518| 586 407 | 586 1,210 | 4,500 | 4,060 | 1,090 331
284 | 3,000 | 1,010 586 | 3,320 394 580 11,130 | 3,170 | 3,980 | 1,170 319
2711 2,100 | 980 1,080 | 3,560 | 517 | 1,040 | 1,060 | 2,270 | 4,240 | 1,130 304
257 | 1,170 829 | 2,700 | 3,230 828 | 2,410 | 1,020 | 1,870 | 3,720 | 1,060 203
244 | 87| 6891 2010{220| e09|1,58|1,300]2,000]3,310] 980 279

1 708 | 58 (1,480 1,690 | 540 1,430 1,740 | 2,410 | 3,150 | 936 279
231 | 1,580 551 11,300 | 1,480 512 1,630 | 2,240 | 2,880 | 3,150 794 286
4,480 | 507 | 1,800 | 1,340 | 470 | 1,340 | 3,000 | 3,810 | 3,560 | 836 203
216 | 2,800 | 460 | 1,390 | 1,250 | 436 | 1,210 | 2,850 | 2,700 | 3,310 | 781 311
208 | 1,870 460 1 1,210 { 1,530 407 | 1,340 ; 3,000 { 2,200 | 3,150 754 431
943 | 1,060 1 1,020 | 1,600 | 394 {1,170 3,080 | 1,870 | 3,150 | = 747 376
205 800 | 1,300 | 843 1,390 | 385 1,020 (2,850 (2,340 | 3,080 |* 788 368
202 690 857 721 | 1,170 376 | 1,020 | 2,550 | 3,980 | 3,000 754 331
200 | 610 702 | 627 (1,060 376 929 | 2,200 | 4,860 | 3,150 715 304
200 658 563 | 2,120 359 829 | 1,740 | 5,040 | 3,230 | 696 207
2051 515| 658) 518|1,560| 347| R20(1,430)4,2403,150| 670 301
211 495 | 1,030 481 { 1,210 359 808 | 1,340 | 3,640 | 2,850 652 297
1,020 | 431| 801]1,3%0 (3,640 | 2,620 627 276
450 | 1,020 | 1,300 | 3,390 | 2,410 568 272
426 | 1,250 | 1,250 | 3,560 | 2,070 [ 536 269
4721 1,060 [ 1,300 | 3,150 { 1,740 | 502 253
820 1,130 ( 1,390 | 2,700 | 1,390 | 470 246
921 | 1,060 | 1,480 | 5,220 | 1,300 | 476 240
658 | 1,580 | 1,580 | 4,320 | 1,340 | 455 246
546 | 2,480 | 1,870 | 3,640 | 1,480 | 431 436
683 | 2,070 | 2,630 [ 3,640 | 1,630 | 407 696
721 | 1,800 | 3,560 | 4,060 | 1,530 | 389 747

900 | 1,630 | 3,560 | 3,390 | 1,390 ; 376
734 | 1,480 | 3,300 | 3,080 | 1,170 372 385
609 [-...... 3,470 |....... 1,130 { 372).......

NotE,—No gage-height record Oct. 3-6, 9-10, 25-31, Nov. 24, 11, and 13-18; dischar%e estimated by
comparison with record of flow of the North Fork and checked with record of the Sounth Fork.

Monihly discharge of Middle Fork of Snogualmie River near North Bend, Wash., for the
year ending Sept. 80, 1917.

[Drainage area, 184 square miles,}

Discharge in second-feet. Run-off,
Month, Per
Maximum. | Minimum, | Mean. square Di;gth};sm Acre-feet.
o. g

740 177 247 1.34 1.54 15,200

4,450 | 394 1,180 6.41 7.15 70, 200

1,300 323 686 3.73 4,30 42, 200

2,700 331 953 5.18 5.97 58,600

3,560 455 1,340 7.20 7.59 74, 400

921 347 533 2.90 3.34 32, 300

2,480 551 1,260 6.85 7.64 75,000

3,560 ,020| 2,040 1.1 12.80 125,000

5,220 1,870 3,380 18.4 20,53 201, 000

4,240 1,130 2,650 14.4 16. 60 163, 000

1,170 372 697 3.79 4,37 42, 900

747 240 344 1.87 2.09 20, 500

The Year......ocevumeennnn.- 5,220 177 1,200 6.90 93.92 921,000
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NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH,

Locamion.—In NE. § sec. 26, T. 24 N., R 8 E., at Gabriel ranch, 2 miles above
mouth and 34 miles northeast of North Bend, King County.

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

Recorps avamasLE.—July 4, 1907, to September 30, 1917. All records prior to
October 1, 1915, published in Water-Supply Paper 412.

GacE.—Friez water-stage recorder installed September 26, 1916, on right bank 200
yards southeast of ranch house. Previous gages as follows: July 21, 1907, to
September 2, 1912, vertical staff at highway bridge one-eighth mile above mouth
and 1} miles below present site; September 2, 1912, to September 26, 1916,
Fuller and Friez water-stage recorders at same site and datum as original gage.
Recorder inspected by E. H. Robinson.

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

CHANNEL AND cONTROL.—Bed composed of boulders and gravel; shifting at ex-
tremely high stages. Right bank not subject to overflow; left bank fairly high,
not subject to overflow except at extremely high stages. Stage of zero flow,
according to measurements made September 21, 1916, gage height —0.2 foot.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 6.35 feet at 4.45
p. m. June 24 (discharge, 3,680 second-feet); minimum stage recorded, 1.75 feet
at 4 a. m. October 24 to 8 a. m. October 26 (discharge, 81 second-feet).

1907-1917: Maximum stage, determined by leveling to high-water mark, 14.5
feet November 18, 1911 (discharge, 11,100 gecond-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, 1.0 foot September 26-28, 1910 (discharge,
56 second-feet).

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

DiversioNs.—None.

RecuratioNn.—None.

Accuracy.—Stage-discharge permanent during year. Rating curve well defined.
Daily discharge ascertained by applying to rating table mean daily gage height
obtained by inspecting recorder graph, or, for days of considerable fluctuation,
by averaging results obtained by applying gage height for shorter periods. Rec-
ords excellent,

CoorErATION.—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, 1917.

G Dis- G Dis-
Date. Made by— height, | charge, | Date- Made by— height. | charge.
Sec.-ft. Feet. | Sec.-ft.
614 || June 16 | Parker and Robinson..| 5.32| 2,440
1,120 17 | Robinson and Parker..| 5.121 2,180
392 21 | Parker and Robinson..[ 4.68 1,720
2,620 || July 21 [ E. H. Robinson........ 3.62 808
539 30 |[-.... [ 1 S 3.15 532
386 || Aug. 22 | Robinsonand Roberts.| 2.23 185
1,660 31 | E. H. Robinson........ 1.99 122
1,690 || Sept. 19 |..... 0. 1.89 105
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Daily discharge, in second-feet, of North Fork of Snoqualbmie River near North Bend,
Wash., for the year ending Sept. 30, 1917,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
480 491 254 422 331 355 910 | 2,050 | 1,830 481 119
1,040 520 373 435 313 347 840 | 2,630 | 1,880 481 115
1,730 713 409 | 1,770 331 780 | 2,070 486 113
1,420 g 659 2,750 | 340 790 | 726 1,520 458 | 107
720 | 51b| 1,710 | 2,510 | 515 [ 1,620 | 704 | 1,230 |; 400 | 430 103
726 | 444 | 1,220 | 1,670 | 413 | 1,060 | 849 |1,230 404 102
714 041 | 1,230 { 367 | 980 | 1,180 | 1,420 367 | 100
1,160 371 875 | 1,100 343 11,140 | 1,320 | 1,710 | 1,470 339 103
2,400 343 | 1,330 945 324 945 | 1,720 | 2,330 335 1056
1, 320 [ 1, 010 305 8401, 1,720 313 109
728| 313| 910 |1,310| 288| 910|1,670|1,420 1,400 ] 302 | 130
616 756 | 1,4 278 810 {1,720 | 1,180 291 136
510! 875| 6261, 274 | 704 | 1,570 | 1,470 201 158
435 660 560 875 271 665 1,370 | 2,160 274 151
388 550 500 267 616 | 1,230 | 2,570 | 1,320 261 134
347 510 453 | 1,340 258 560 | 1,060 | 2,570 | 1,320 254 127
320 491 41311, 248 550 875 | 2,170 245 119
3241 17| 388! '756| 245, 545| 810 1,880 [{; 00l /2| 107
331 774 367 254 545 875 | 1,880 {[™ 220 100
605 355 643 258 676 810 | 1,780 208 98
278 545 335 575 875 810 | 1,670 196 95
357 486 328 525 254 840 | 1,470 780 185 91

435 331 476 316 738 910 | 1,320 616 174
363 400 367 440 980 | 2,770 590 169 88
526 367 996 422 313 | 1,040 | 1,020 | 2,300 595 161 93
780 335 942 396 284 | 1,620 | 1,180 | 1,880 648 156 184
1,060 313 750 371 331 | 1,420 | 1,490 | 1,780 704 151 350
295 626 355 392 | 1,230 { 1,940 | 2,000 692 143 453

6389 271 540 |....... 500 11,140 { 1,880 | 1,830 665 136
570 267 472 |....... 453 | 1, 1,780 | 1,720 535 130 211
258 430 f..cen.n 404 ..., 1,80 |....... 510 123 .. .....

Note.—Intake clogged July 3-7, 9-14, and 17-20; discharge estimated by comparison with record of
flow of the South Fork. Braced figures show mean discharge for periods included. '

Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash., for the
year ending Sept. 30, 1917.

[Drainage area, 102 square miles.]

Discharge in second-feet. Run-off.
Month, Per :
Maximum. | Minimum. | Mean. squs ];;%ﬁgsm Acre-feet.
o. g
530 81 129 1.26 1.45 7,930
2,400 278 731 7.17 8.00 43, 500
875 258 476 4.67 5.38 29,300
1,710 254 653 6.40 7.38 40,200
750 355 977 9.58 9.98 54,300
515 245 325 3.19 3.68 20,000
1,620 331 850 8.33 9.29 50,600
1, 704 1,200 11.80 13.60 73,800
2,770 1,180 1,860 18.2 20.31 111,000
1, 510| 1,170| 115 13.26 71,900
486 123 1 2.66 3.07 16, 700
453 88 143 1.40 1.56 8,510
2,770 81 728 7.14 96.96 528,000
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SOUTH FORK OF SNOQUALMIE RIVER AT NORTH BEND, WASH.

LocaTion.—In SE. % sec. 9, T. 23 N, R. 8 E,, at Cooper ranch, half a mile south of
North Bend, King County, and 3} miles above mouth.

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

REecorDs AvarnasLe.—July 21, 1907, to February 29, 1908, and June 26, 1908, to
September 30, 1917. All records prior to October 1, 1915, published in Water-
Supply Paper 412.

Gaar.—Friez water-stage recorder on left bank at Cooper ranch installed October 2,
1916; inspected by E. H. Robinson. Previous gages as follows: July 6, 1907, to
August 31, 1912, vertical staff at Northern Pacific Railway bridge 2} miles above
mouth, 1 mile below present site; September 1, 1912, to October 1, 1916, Fuller
and Friez water-stage recorders at same site and datum as original gage.

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 gravel; shifting at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.54 feet at 5 a. m.
June 16 (discharge, 2,200 second-feet); minimum stage recorded, 1.34 feet from
4 to 7 p. m. September 24 (discharge, 103 second-feet).

1907-1917: 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.

Drversions.—None.

ReaurATION.—None.

Accuracy.—Stage-discharge relation changed at high water on June 16. Ra,tmg
curves used before and after the change are well defined. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined by in-
specting gage-height graph, or, for days of considerable fluctuation, by averaging
discharge for shorter periods. Records excellent.

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

Discharge measuremenis of South Fork of Snogqualmie River at North Bend, Wash., dur-
ing the year ending Sept. 80, 1917.

&) Dis- G Dis~
Date. Made by— pak® | e, || Date. Made by— Dost. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Nov. 2.51 396 || May 30 | E. H Robi.nson ........ 5.22 1,520
3.04 588 || June 2 |.....d0ecceee.ienainnnaan 5.68 1,820
Jan. 4.05 951 15 Parker and Robinson..| 6,00 1,890
2.16 315 17 | Robingon and Parker..; 5.45 1,600
Feb. 4.11 1,000 || July 20 | E. H. Robinson........ 3.40 706
4.62| 1,200 || Aug. 21 R 1 TR .71 183
Mar. 2.43 381 25 | Hobinson and Roberts.| 1.61 157
Apr. 2.26 350 28 | E. H. Robinson........ 1.567 147
May 510 | 1,460 || Sept.18 |..._. @0ueerennnrannaanenn 1.40 113
4.98 1,370 22 1..... [+ 1 F 1.36 108
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Daily discharge, in se.cond-feét, of South Fork of Snoqualmie River at North Bend, Wash.,
Jor the year ending Sept. 30, 1917.

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

1521 2731 337| 248 346| 303) 330} 765 1,590 1,300 138

156 303 327 284 374 204 341 727 11,740 | 1,440 338 134

150 469 367 313 768 289 336 670 | 1,470 | 1,390 338 132

48| 805| 403| 477|1,220| 315| 447| 634]1,120|1,440| 324 130

144 544 365 946 | 1,250 374 864 634 946 | 1,300 309 128

[ 142 397 327 884 | 1,050 338 746 689 946 | 1,200 301 126

Y (N 140 332 301 746 864 315 746 884 | 1,090 | 1,120 281 126
- SR 136 392 203 652 765 306 804 1 1,050 | 1,200 | 1,070 130
2 134 | 1,230 283 824 689 204 708 11,390 | 1,640 | 1,160 128
100 ccieiiiiaaas 132 | 1,070 268 784 616 286 670 | 1,390 | 1,310 | 1,090 257 130
1§ S 132 612| 266| 670 | 616 277| 708|1,440| 1,070 | 1,030 | 249 147
12. 0. iient 129 463 414 580 634 272 652 | 1,390 925 | 1,030 241 136
) 127 379 612 494 580 272 580 | 1,340 988 988 238 132
4. iiles 124 335 463 447 528 266 580 | 1,200 | 1,440 925 231 128
| 1 . 1251 306| 391) 402| 511} 262) 54511,070)1,840) 967 223 124
160 e 125 288 365 374 729 257 494 904 | 2,010 967 218 118
17 ieiaens 125 270 356 341 727 252 478 784 | 1,790 925 210 116
) S 125 266 419 325 616 250 462 765 | 1,490 844 203 114
124 260 612 310 545 265 462 765 | 1,440 784 198 112

120 243 495 303 494 265 616 708 | 1,340 708 189 110

118 231 448 274 689 | 1,340 652 184 109

117 250 400 616 708 | 1,300 580 174 107

117 278 362 374 634 746 | 1,090 494 168 107

115 258 332 432 616 804 | 1,710 446 165 105

115 296 311 360 756 824 | 1,760 446 160 107

118 391 296 328 | 1,170 904 | 1,390 156 118

136 606 278 360 | 1,090 | 1,080 | 1,390 478 152 158

127 560| 266 374 | 1,010 | 1,390 | 1,490 | 462 | 149 172

103 | 433 248 2] 7925 ] 1, 1,300 | 430 | 147 147

224 382 248 374 864 | 1,490 | 1,200 377 145 124

306 |-...... 243 346 |....... 1490 [.. ..., 141 oot

Note.~Discharge interpolated on Oct. 1 as recorder was being moved tonew site.

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash., for the year
ending Sept. 30, 1917. .

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum, | Mean. sglx;lare lgggﬁzsm Acre-feet,
e. g

115 141 1.68 1.94 8, 670
1,230 231 431 5.13 5.72 25, 600
612 243 358 4.26 4.91 22, 000
946 248 498 5.93 6.84 30, 600
1,250 313 603 7.18 7.48 33,500
432 250 313 3.73 4.30 19, 200
1,170 330 7.92 8.84 39, 600
1,540 634 996 11.9 13.72 61,200
2,010 925 1,380 16.4 13.30 82,100
1,440 350 6 10.3 11.87 53,200
4 141 2. 68 3.09 13,800
172 105 126 1.50 1.67 7, 500
2,010 105 549 6. 54 88.68 397.000
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STILAGUAMISH RIVER BASIN:
BOUTH FORE OF STILAGUAMISH RIVER NEAR SILVERTON, WASH,

Location.—In 8W. # sec. 23, T. 30 N., R. 9 E., one-eighth mile above Bilverton
Fanger station, one-fourth mile below Martm Creek, and 24 miles below Silverton,
Brohomish Coutnty.

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

RECORDS AvArLABLE.—September 1, 1910, to December 14, 1917 when gage was
washed out and station discontinued.

Gage.—Vertical staff spiked to overhanging hemlock on nght bank; read by G. E.
Sawyer and A. J. Eldred.

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

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

ExTREMES OF DISCHARGE.—Maximum stage recorded during period, 6.17 feet at 3.45
p. m. December 14, 1917 (discharge, 4,680 second-feet); minimum stage recorded,
0.80 foot October 23-24, 1916 (discharge, 37 second-feet).

1910-1917: 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.

Drversions.—None.

ReguraTioN.—None. '

Accuracy.—Stage-discharge relation permanent; affected by ice January 16-18,
31, and February 1. Gage read to hundredths once daily when ranger is at home.
Rating curve well defined below 2,000 second-feet. Daily discharge ascertained
by applying daily gage heights to rating table. Records excellent except for
periods of high water and periods in December, 1916, for which they were esti-
mated by comparison with records of flow of nearest streams and are poor.

CooPeRATION.—QGage-height record furnished by United States Forest Service.

Discharge measurements of South Fork of Stilaguamish River near Silvertom, Wush.,
during the period Oct. 1, 1916, to Dec. 28, 1917.

Gage Dis- Gage Dis-
Date. Made by— height. | charge, || Date- Made by— height. | charge.
Feet. | Sec.ft.
Oct. 4] 7. E.Stewart.. 1.07 70.9 [} June 20
May 18 | John McCombs. .. 2.10 481 21
19 ]..... do........ . 222 568 Nov. 14
June 3 |..... s 2.54 812 Dec. 28
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Daily discharge, tn second-feet, of South Fork of Stilaguamish River near Stlverton, Wesh.,
for the year ending Sept. 30, 1917,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
Leooeeeaannn, 98| 550 92| 215 16| 224| 4s5|1,170 1,080 363 116
ol 98| 425 ue| =:3| 16| 31 1080 1340 | 363 | 113
3.l 77 | 2,100 143| 306| 120| 50|l 450 | “sos |1000| 352| 110
i 72 | 1340 23| 2| 13| 85 695 | 10080 | 352| 106
5.0 70 | 306 |[ 350 1,170 | o920 213 518 658 | 'ss2| 342| 104
B 68| 368 ss5| ess| 17|l 610 585 | 779 90| 337 103
7 60| 316 379 | 455| 143 732 o0 90| 331 9
sl 56 379 | 425| 16 1,170 | 1,000 | 326 92
9.l 55 455 | 306| 103| 396 1,080 | 960 | 311| 126
10,000 53 V1,300 [ 152| 379| 455| 108 518 845 o920 306 150

52 13| 3| wm2| 92| s8 605 | om| 302 1m
5 32| 186| 28| 658| 92 0| 600 302 | 104
5| 28| 186 255| 518| 108 680 | 82| 92| 1m
48| 2u1| 152 23| 98| 92 770 78| 143
7| 13| 12| 23| 2| 92 95| 85| 21| 120
47| 18| 15 45| e 2 1,170 | s45| 264| 116
a7| 19| 12|l 165 396| 63 1140| 90| 25| 118
48| 18| 316 32| e a5 | 110 08| 246 120
46| 138| 26| 16| 302 92 550 (1,080 | 695| 25] 120
45| 138 18| 13| 28| @2 518 | ‘020 | 695| 224| 118
2 921 e95| 5401000 5851 23| 1
2 92| e8| 563 '845| 602| 205| 172
37 103 585 | 732 620 198| 302
37 143 535 2,000 62| 190| 333
0 16|l 40| 658 |1,700| 620| 174| 3865
80 103 845 11,00 | 658 | 150| 396
118 201 | 550 {1,260 | 1,000 | 396 | 143 | 352
138 200| 6201170 |1080] 695| 143| 363
770 201| 485 (1170 {1,000] 396 136 365
751 213 | 518|120 '960| 396 | 120| 365

23 0...... 1170 |....... 368 | 116 [.......

Daily discharge, in second-feet, of South Fork of Stilaguamish Rwer near Silverton, Wash.,
Oct. 1 to Dec. 14, 1917.

Day. Oct, | Nov. | Deec, Day. Oct. | Nov, | Dec. Day. Oct. | Nov. | Dec.

1. 442 162 302 68| 32

2. 518 183 302 63 255

3 600 302 56 194
4. 449 | 255 292 159
5.. 143 278 240 176
6.... 396 72 213 143 |.
7. 352 246 | 302
8.. 200 255 273 213 425
9.. 213 311 194 278
10......... 176 302 i'gg 455

ZOTE.—QGage not read Oct. 25, 26, Nov. 8-11, 30, Dec, 1-9, 1916; Apr. 5-8, 12-20, 23-26, Mag 2-4, 8-17, June
12,13, Oct. 7-10, 24-26, NoVv. 3, 18, 19, 1917; discharge estimated by comparison with flow of adjacent streams;
braced figures show mean discharge for periods included. Gage not read Oct. 5, 9-14, 30, Nov. 14, 15, 1916;
May 21, 22, June 15, 17, 18, July 7, 22, 24 Au.«ﬁﬁ, 7,10, 15, 19, 20, 22, 23, 25, 29, Sept. 3,5, 9, 17, 20, 34, 95, 29]
30, Oct. 1, 4, 5, 30, 31, 1917, discharge inferpolatéd.
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Monthly discharge of South Fork of Stilaguamish River near Silverton, Wash., for the
period ending Dec. 14, 1917,

[Drainage area, 45.4 square miles.]

Discharge in second-feet. Run-off.
Month. Per .
Maximum. | Minimum. | Mean. sgiu?re ];gg};};sm Acre-feet.
e. :
1916-17.
128 2.82 3.25 7,870
502 1.1 12.38 29,900
206 - 4.54 5.2 12,700
247 5.44 6.27 15,200
380 8.87 8.72 21,100
126 2.78 3.20 7,750
510 1.2 12.50 30, 300
762 16.8 19.37 , 900
991 21.8 24.32 59,000
789 17.4 20.06 , 500
253 5.57 6.42 15,600
189 4.16 4.64 11,200
423 9.32 126. 36 306, 000
200 441 5.08 12,300
. 217 4.78 5.33 A
December 1-14. ... ... foeriiiiaaan o 874 14.3 10.05 9

SKAGIT RIVER BASIN.
- SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Location.—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, 13
miles below Thunder Creek, and 23 miles (by trail) northeast of Marblemount, in
Whatcom County,

DRAINAGE AREA.—Not measured. S

RECORDS AVAILABLE.—December 6, 1913, to September 30, 1917.

GaeeE.—Stevens water-stage recorder on right bank, 75 feet below mouth of Canyon
Diablo, installed April 13, 1914; inspected by Thomas Thompson and H. B. Cure.
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
fioods. Onechannel atall 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, 8.19 feet at 3a. m.
June 16, (discharge, 19,700 second-feet); minimum stage recorded, 1.85 feet March
14 (discharge, 802 second-feet). Hydrographic comparison with flow of Sauk
River at Darrington, Baker River near Concrete, and Skagit River near Sedro
Woolley and study of weather records indicate that discharge may have been as
low as 760 second-feet on December 30 and March 17.

1913-1917: Maximum stage recorded, 10.5 feetat2 p. m. June 17, 1916 (discharge,
29,400 second-feet); minimum stage recorded, 1.74 feet from 1 to 10 a. m. January
28, 1915 (discharge, 707 second-feet). Hydrographic comparison with flow of
Sauk River at Darrington, Baker River near Concrete, and Skagit River near
Sedro Woolley and study of weather records indicate that discharge may have
been 700 second-feet January 12, 13, and 31, 1916.
Ice.—Stage-discharge relation not affected by ice.
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Diverstons.—None.

Reavration.—None.

Accunacy.~Stage-discharge relation permanent. Rating curve well defined. Gage-
height record fragmentary on account of intake to water-stage recorder not being
low enough and unsatisfactory operation of recorder. Daily discharge ascertained
by applying to rating table mean daily gage height obtained by inspecting gage-
helght graph. Records excellent except when recorder was not in operation.
See note to table of daily discharge. ’

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

Discharge measurements 3}' Skagit River at Reflector Bar, near Marblemount, Wash.,
uring the year ending Sept. 30, 1917.

Gage height.

* Dis-
Date. | Made by— . River | Wen | charge.
gage. gage.

Feet. Feet. Ewiﬂ.

May 12| John MCCOMDS. .vaneernenennnennesneencaanacecnaonacscaaemann 6. 24 6.16 i,
13 | Parker and McCombs 6.47 6.37 11,709
S T B e T O 3.06 3.00 2,320

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount, Wash.,
Jfor the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | May. | June. | July. | Aug. | Sept.
4,020 | 2,630

4,360 | 2,460

4,720 | 2,380

4,480 | 2,210

4,360 | 2,210

4,250 | 2,110

3,800 | 2,000

3,590 | 1,980

3,700 | 2,000

3,700 | 2,060

3,500 [ 2,720

4,020 | 2,380 .

4,250 | 2,630

4,020 [ 2,010

4,020 | 2,210

4,250 | 2,630

4,250 | 2,630

4,250 | 2,200

4,250 | 2,540

4,250 [ 2,380

3,800 | 2,080

840 7,000t 3,280 2,120

330 5,780 | 3,280 | 1,960

860 5,230 | 3,380 | 1,660

400 5,100 | 3,180 | 1,540

2% 11,600 | 10,200 | 5,780 | 3,080 | 2,510°
27. .| 14,900 | 11,300 | 6,680 | 3,080 [ 2,810
28... A 17100 | 12, 6,220 | 2,990 | 2,290
18400 | 11,600 | 5,100 | 3,180 | 1,710
30..- 16,200 | 10,500 | 4,360 | 3,280 [ 1,570
Bleueerenararanaranncaraaararararannns 15,300 |........ 4,020 | 2,990 |.ecneens

NoTE.—Water-stage recorder not operating Oct. 17 to Nov. 17 and Dec. 12 to May 10. Observer read
gage Oct. 26, Nov. 3, Jan. 6, Mar. 14, Apr. 5, and 25. Disc estimated by hydrographic omnémrisun with
ow of Sauk River at Darrington, Baker River below Anderson Creek, near Concrete, and kag}t River
near Sedro Woolley and stut}‘f of weather records. Recorder not operating satisfactorily July 2-5,
inte: : latgjc;. hal';gimates of flow from Dec. 12 to May 10 used only to obtain monthly ; see table of
monthly disc .
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Monthly dzscharge. of Skagit River at Reflector Bar, near Marblemount, Wash., jor the
year ending Sept. 30, 1917,

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

1,230 75,600

1,300 82,700

930 57,200

910 56,000

1,250 69,400

925 56,900

2,000 119,000

2,180 503,000

3,800 234,000
2,220 132,000 -

THE FOAT- . - o enveeneeeeeeereannnneeeeearsnancaonnan 18,800 {..oeeeennnnn 3,600 2,670,000

SKAGIT RIVER NEAR SEDRO WOOLLEY, WASH.

Locarion.—In NW. } sec. 36, T. 35 N., R. 4 E., at Northern Pacific Railway bridge’
three-fourths mile below intake of Beatty s Slough 11 miles south of Sedro Wool-
ley, Skagit County, 21 miles above mouth, and 32 miles below Baker River.

DraiNAGE AREA.—2,930 square miles (measured on General Land Office and British
Columbia maps).

Recorps avanaBre.—May 1, 1908, to September 30, 1917.

Gage.—Chain gage on railway bridge, installed September 27, 1916; read by E. J.
Woods. Prior to September 27, 1916, vertical staff on upstream draw guard of
railway bridge used for high and medium stages and one on downstream side of
pile 50 feet above bridge used during low water. All gages set to same datum,
zero of gage being elevation of extreme low water in Puget Sound.

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

CHANNEL AND CONTROL.—Gravel; shifts at high stages. Banks not subject to over-
flow except during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 44.35 feet at 3 p. m.
June 16 (discharge, 60,000 second-feet); minimum stage recorded, 32.05 feet
October 24 (discharge, 2,800 second-feet).

1908-1917: 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.—Stage-discharge relation seldom affected by ice.

DiversioN.—Beatty’s Slough carries from 1.5 per cent of total flow at low stages to
8 per cent at high stages. Amount determined at each visit and added to flow
measured in main channel.

ReauraTidN.—None.

Accuracy.—Stage-discharge relation nearly permanent during year; not affected by
ice. Rating curve well defined between 7,000 and 50,000 second-feet, fairly well
defined above and below these limits, Gage read to half-tenths daily; crest gage
heights observed or estimated. Practically no diurnal fluctuation. Records
good.

187041°—21—wsp 462—4
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Discharge measurements of Skagit River near Sedro Woolley, Wash., during the year ending
’ Sept. 80, 1917.

*
Date. Made by— hgim. ch]:ge.
eet. Sec.ft.
May 8 37.48 20, 700
15 39. 57 30, 800
- Aug. 15 36. 87 17,300

Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the year
ending Sept. 80, 1917.

Day. | Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.| 6,000 | 10,100 | 6,820 | 4,950 | 4,230 | 4,950 { 5,460 { 14,200 | 44,900 | 38,900 { 19,000 | 11,800
5,200 | 8,270 | 7,390 | 4,460 | 4,460 | 4,460 | 5,730 | 13, 47,300 | 45,500 | 19,500 | 10, 800
4,950 | 14,200 |10,400 | 4,460 | 5,730 | 4,460 | 5,460 | 13,500 | 38,900 | 49,100 | 21,300 | 10,100
4,460 ,500 111,800 | 4,700 | 11,100 | 4,460 | 5,460 | 13,100 | 31,600 | 47,900 | 26,500 , 81
4,230 | 15,700 | 9,810 | 12,100 | 12,400 | 6,540 | 13,100 | 12,800 | 28,000 | 51,900 | 20,800 | 9,180
4,000 | 11,800 | 8,570 | 12,400 | 12,800 | 6,270 | 12,400 | 13,100 | 27,500 | 45,500 | 20,000 | 9,180
4,000 | 9,490 | 7,680 | 10,400 | 11,100 | 5,460 | 10,800 | 15,700 | 30,000 | 41,900 | 19,000 | 8 &70
3,780 [ 8,570 | 6,820 , 870 | 10,100 | 5,460 | 12,100 | 19,500 | 34,900 | 38,900 | 17,700 | 8,570
3,780 { 31,600 | 6,540 | 11,100 | 9,810 | 4,950 | 12,400 | 26,500 | 45,500 | 39,500 | 16,900 | 8,27
3,570 | 29,500 | 6,000 | 10,400 | 9,490 | 4,700 | 11,400 | 28,500 | 41,900 | 46,100 | 16,900 | 8,570
.| 8,570 | 16,900 | 5,460 | 9,490 | 9,810 | 4,460 | 12,400 | 32,200 | 32,700 | 43,700 | 16,100 { 9,180
3,570 | 12,400 | 6,000 | 8,870 | 12,800 | 4,460 | 12,100 ( 33,800 | 28,000 | 44,300 | 16,500 | 12,100
3,780 | 10,400 | 6,820 | 7,970 | 11,800 | 4,460 | 10,800 | 35,400 | 26,000 | 43,100 | 18,600 | 10,100
4,000 | 9,180 6,270 | 7, 11,100 | 4,460 | 10,400 | 34,900 | 30,500 | 40,700 | 18,200 | 10,
4,000 | 8,570 | 5,730 | 6,540 { 9,810 | 4,230 | 10,400 | 30,000 | 41,900 | 41,300 | 17,300 | 8,870
000 5,460 | 6,000 | 10,800 | 4,000 | 9,810 | 26,500 | 57,500 | 41,300 | 18,200 | 9,490
000 5,200 | 5,460 | 11,400 | 8,780 | 9,490 | 28,100 | 57,500 | 45,500 | 18,200 | 10,
460 5,460 | 5,200 | 10,100 [ 3,780 | 9,810 | 20,000 | 51,200 | 43,100 | 17,700 | 10,100
780 7,970 | 5,200 | 9,180 | 4,000 [ 9,810 | 19,000 | 46,700 | 39,500 | 18,200 { 9,180
6,820 | 4,950 , 870 | 4,230 | 10,100 | 19,000 | 45,500 | 38,300 | 16,500 | 9,810
6,540 | 4,700 4,460 | 11,400 | 19,500 | 44,900 | 36, 17,300 | 9,490
6,000 | 4,700 4,460 | 11,400 | 20,000 | 45,500 ; 32,700 | 15,700 | 8,870
5,460 | 4,460 4,700 | 11,400 | 20,800 | 39,500 3 13,800 | 8,570
5,200 | 4,230 5,730 | 11,400 | 22,600 | 36,000 | 24,500 | 13,800 | 9,
4,950 | 5,460 5,730 | 11,400 | 25,000 | 41,900 { 23,600 | 13,800 | 7,100
4,460 | 6,820 5,200 | 12,400 | 29,000 | 37,700 { 23,600 | 13,100 | 7,100
4,230 | 6,540 4,950 | 13,500 | 37,100 | 38,300 | 27,000 | 12,400 | 15,700
4,000 | 6,270 6,000 | 14,600 | 45,500 | 40,100 | 27,000 | 12,400 | 12,800
4,000 | 5,460 6,820 | 14,900 | 50,500 | 46,700 | 29,000 | 12,100 | 10,400
3,780 | 5,200 7,100 | 14,900 | 49,100 | 40,100 | 23,100 | 12,400 | 8,270
3,780 | 4,230 6,270 |........ 45,500 |........ 20,000 | 12,800 |... . ..
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Monihly discharge of Skagit River near Sedro Woolley, Wash., for the year ending Sept.
30, 1917.

[Drainage area, 2,930 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. sgn%are Dj;g};llésin Acre-feet.
e, y

10, 800 2,800 4,540 1.55 1.79 279,000

31, 600 5,460 11,000 3.75 4.18 655, 000
11,800 3,780 | 6,300 2.15 2.48 387,000

12, 400 4230 | 6,730 2.30 2,65 414, 000

12, 800 4230 8860 3.02 3.14 492, 000
7,100 3,780 | 5000 17 1.97 307,000
14,900 5,460 | 10,900 3.72 4.15 649, 000

, 500 12, 800 26,100 8.91 10.27 1, 600, 000
57,500 26,000 | 40,000 | 13.7 15.29 | 2,380,000
51,900 20,000 | 37,400 12.8 14.76 | 2,300,000

500 12,100 | 16,900 5.77 6.65 | 1,040,000
15,700 7,100 | 9,770 3.33 3.72 581,000
57,500 2,800 | 15,300 5.22 71.05 | 11,100,000

SAUK RIVER AT DARRINGTON, WASH.

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

DrAINAGE AREA.—203 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 15, 1914, to September 30, 1917.

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

DiscEARGE MEASUREMENTsS.—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 ex-
tremely high stages. Stage of zero flow, according to measurements made Sep-
tember 7, 1915, gage height —1.70 feet 4-0.5 foot.

EXTREMES OF DISCHARGE.—MaXimum stage recorded during year, 5.90 feet at 8.25
a. m. June 16 (discharge, 7,390 second-feet); minimum stage recorded, 0.90
foot at 5.30 p. m. October 24 (discharge, 370 second-feet).

1914-1917: Maximum stage recorded, 8.47 feet at 4.30 p. m. April 2, 1915 (dis-
charge, 20,400 second-feet); minimum stage recorded, 0.78 foot September 28—
29, 1915 (discharge, 340 second-feet).

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

Diversions.—None.

RecuraTION.—None.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths once daily.
Rating curve well defined below 9,000 second-feet. Daily discharge ascertained
by applying daily gage height to rating table. Records excellent.

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

Discharge measurements of Souk River at Darrington, Wash., during the year ending
Sept. 30, 1917.

Date. Made by— hg'f'g % ch];rlsge Date. Made by— hg‘ et chlzge
Feet. Sec.zslf6 . | Sec.fi.
May 17 | John MeCombs......... 8.70 2, June 17 | J. E. Stewart........... 7,040
June 2 |[..... do.....oiiiieeiaon 5071 5,240 . 18..... doeca........ . 6,070
21..... [ s N 4.8 5,110 18 |....- do..cocoana... - . 33 5,600
16 | J. E. Stewart........... 5. 88 7,530 || Aug. 13 | C. G. Paulsenn.......... . 2,150
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Daily discharge, in second-feet, of Sauk River at Darrington, Wash., for the yaar ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,260 | 1,260 572 595 595 690 | 1,780 { 6,550 { 6,280 | 2,250 5
3,230 | 1,590 618 740 595 740 | 1,590 | 4,990 | 6,830 | 2,540 910
6,010 2,000 | 740 | 975| 595| 850 |1,590 | 3,620 | 6,550 | 2,700 | 850
2,870 | 2,250 | 790 [ 1,780 | 690 | 1,780 | 1,590 | 3,620 | 6,550 | 2,390 | 790
1, 1,780 | 790 | 2,000 | 910 | 2,250 | 1,420 | 3,230 | 6,280 | 2,250 740
1,500 | 1,260 | 850 | 1,500 | 850 | 1,780 | 1,780 | 3,620 | 6;010 | 2,120 | 740
1,590 | 1,110 | 1,040 | 1,420 740 | 1,780 | 2,000 | 4,050 | 5,750 | 2,000 790
2,000 | 975 11,340 | 1,420 | 740 | 2,000 | 2,250 | 5,490 | 5,490 | 2,000 790
5,490 | 740 | 1,340 | 1,420 | 640 | 1,590 | 2,250 | 4,990 | 6,550 | 2,000 | 910
2,250 | 690 | 1,260 | 1,420 | 618 | 1,590 | 2,250 | 4,060 | 6, 2,000 [ 850
1,590 640 | 1,280 | 2,000 595 | 1,780 | 4,050 | 4,510 | 6,550 | 1,800 910
1,260 | 690 | 1,180 | 2,000 | 572 | 1,590 | 4,750 | 3,620 | 6,280 | 2,000 | 975
1,110 850 975 | 1,590 572 | 1,420 | 4,050 | 3,420 | 6,280 | 2,000 [ 1,040
1,110 740 850 | 1,420 572 | 1,340 1 4,050 { 6,010 { 6,280 | 1,890 850

975 | 640 | 740 | 1,260 | 550 | 1,260 | 3,420 | 7,110 | 6,010 | 1,780 740
975 740 740 | 1,260 530 { 1,110 | 2,870 | 7,390 { 8,550 | 1,780 790
850 640 640 | 1,110 510 | 1,260 | 2,390 { 6,830 | 6,010 | 1,780 850
850 | 740| 40| 1,110 530 | 1,260 | 2,250 | 6,010 | 6,010 | 1,590 790
740 | 790| 618| 1,040 | 550 | 1,340 | 2,000 | 6,010 | 5,490 | 1,500 790
640 740 618 975 595 | 1,420 | 2,000 | 5,750 | 4,750 | 1,420 740
618 | 740 | 595| 975| 640 | 1,420 2,250 | 5,750 | 4,280 | 1,420 690
740 690 572 910 740 { 1,420 | 2,250 | 4,990 | 3,620 | 1,340 640
740 550 [ 850 | 850 1,420 | 2,250 | 4,050 | 3,230 | 1,340 818
640 | 690 | 572| 790| 740 |1,500 | 2,540 | 4,990 | 2,870 | 1,260 618
850 | 690| 640| 740 1,590 | 2,870 | 6,010 | 2,870 | 1,180 | 818
1,110 740 740 | 1,780 | 3,620 | 6,010 | 3,620 | 1,180 | 1,260
1,420 | 618 | 850 850 | 2,000 | 4,990 | 6,010 | 3, 1,110 | 1,110
;260 | 572 | 740 850 | 2,000 | 6,010 | 6,280 | 2,870 | 1,110 | 1,180
1,260 | 530 640 850 | 1,780 | 6,280 | 6,280 | 2, 1,110 790
1,260 | 1,110 490 595 850 | 1,780 | 6,550 | 6,010 | 2,250 | 1,110 740
1,780 |..... ..| &30 550 740 ;... ... 6,550 [....... 2,120 1110

Monthly discharge of Sauk River at Darrington, Wash., for the year ending Sept. 30, 1917.

[Drainage area, 293 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin
Maximum.| Minimum. | Mean. | square | DeP Acre-foet.
Thilo, | nches.

1,780 370 541 1.85 2.13 33,300
6,010 618 1,590 5.43 6.06 94, 600
2,250 490 803 3.05 3.52 54,900
1,340 795 2.71 3.12 48,900
2,000 595 1,190 4.06 4.23 68,100

910 510 [} 2.32 2.68 41, 800
2,250 690 1,520 5.19 5.79 90, 400
6,550 1,420 3,110 10.6 12.22 191,000
7,390 3,230 5, 17.9 19,97 312, 000
6,830 2,120 5 17.2 19.83 311,000
2,700 1,110 1,710 5.84 6.73 106, 000
1,260 618 2.85 3.18 49,700
7,390 370 1,930 6.59 89.46 | 1,400,000
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BAEKER 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 Baker River ranger station, and 11 miles above Concrete,
Whatcom County.

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

RECORDS AVAILABLE.—September 10, 1910, to September 30, 1917.

Gaee.—Stevens water-stage recorder on left bank; installed September 24, 1915;
inspected by G. C. Burch. Previous gages as follows: September 10 to November
19, 1910, vertical staff at trail bridge one-eighth mile above Anderson Creek
(readings reduced to datum of gage installed Oct. 22, 1910, by means of relation
curve); October 22, 1910, to September 4, 1913, vertical and inclined staff gage
on left bank, 30 feet above present gage; September 30, 1913, to September 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 referred to datum
of staff gage last used, but slight change in location changed the rating.

DiscHARGE 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 watdr. Right bank high and rocky;
left bank fairly high, wooded, subject to overflow at about 11-foot stage.

ExTREMES OF DISCHARGE.—Maximum stage during year, 7.21 feet from 9 to 12 p. m.
July 16 (discharge, 8,210 second-feet); minimum stage, 2.42 feet from 2 to 3 p. m.
October 24 (discharge, 499 second-feet).

1910-1917: Maximum stage recorded, 12.6 ! feet at 3 p. m. January 6, 1914
(discharge, 24,900 second-feet, revised value); minimum stage recorded, 2.6 feet
February 27 and March 1, 1911 (discharge, 410 second-feet).

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

Accuracy.—Stage-discharge relation permanent. Rating curve well defined to
10,000 second-feet. Daily discharge ascertained by applying to rating table
mean daily gage heights determined by inspecting gage-height graph, or, for
days of considerable fluctuation, by averaging results obtained by applying
gage heights for shorter intervals. Records excellent.

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

Discharge measuremenis 5{ Baker River below Anderson Creek, neor Concrele, Wash.,
huring the year ending Sept. 80, 1917.

(Made by John McCombs.
Gage Dis-
Date. height. | charge.
: Feet. Sec.f.
May 10......... 5.84 3,620
Aug.18........ 5.10| 2,680

! Gage height 11.1 feet used for computing discharge, 1.5 feet being difference in comparative readings
of the gageread by observer at 12-foot stage and the gag’e rated by meter measurements.
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Daily discharge, in gecond-feet, of Baker River below Anderson Creek, near Concrete, Wash.,
for the year ending Sept. 30, 1917,

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
821 | 1,140 792 543 | 543 665 | 665 | 1,640} 5,080 } 5,080 | 2,280 | 1,500
738 | 1,790 975 561 561 642 642 | 1,590 | 4,480 1 6,660 | 2,640 | 1,500
683 | 2,280 | 1,330 | 61| 738| o642 642 1,500 8,210 6,200 | 2,910 | 1 410
642 | 2,640 | 1,220 | 621 |1,110| 688| 911 )1,590]2,780 | 6,110] 2,780 | 1,370
600 | 1,890 | 1,040 | 1,220 | 1,500 | 713 | 1,330 | 1,590 | 2,580 | 5,930 | 2,710 | 1,250
642 | 1,370 | 911 | 1,040 | 1,500 6651 1,290 | 1,800 | 2,910 | 4,920 | 2,520 | 1,220
642 | 1,140 821 1,330 | 642 | 1,330 | 2,280 | 3,380 | 4,620 | 2,110 [ 1,180
621 (1,180 | 792 (1,040 [ 1,220 | 621 | 1,410 | 2,810 | 4,190 ( 4,350 | 2,000 | 1,180
642 | 3,200 | 738 | 1,110 | 1,180.] 600 | 1,410 | 3,870 | 5,760 | 5,240 [ 2,110 | 1)18p
665 | 2,840 688 | 1, 1,140 600 | 1,330 | 3,870 | 3,830 | 5,930 | 2,110 { 1,220
688 (1,790 | 6881 1,040 1,330 580 1,590 | 4,350 | 2,780 | 6,290 | 2,110 | 1,890
713 | 1,330 688 1 043 ) 1,410 | 580 | 1,460 | 4,620 | 2,460 | 6,480 | 2,400 | 1,690
765 | 1,080 | 665| 850 | 1,330 | 561 1,330 | 4,450 | 3,260 | 6,110 | 2,580 | 1,890
738 | '975| 642 1792 1,220| 561 1,370 | 8,760 | 4,410 | 5,760 | 2,400 { 1,500
15eieieuereneas) 738 600 713 | 1,180 | 543 | 1,330 | 3,060 | 6,940 | 6,110 | 2,400 | 1,500
16........ ceeees| 821 850 600 665 | 1,370 | 543 | 1,250 | 4,100 | 7,600 | 6,940 | 2,460 | 1,500
600 | 6421,200| 5251 1,330 2,060 | 6,200 | 7,410 | 2,520 | 1,500
792 | 738] o642 ) 1,180 525] 1,410 1,700 | 5,240 | 6,200 | 2,520 [ 1,410
, 713 6211 1,040 | 561 1,410 | 1,840 | 4,920 | 5,760 | 2,460 | 1,500
665 975 | 561 1,640 | 1,840 | 4,620 | 5,240 | 2,400 | 1,410
642 600 o11| 561/ 1,600] 2,000/ 5,410 | 4,620 2,340 | 1,250
621 | 5801 850 5611 1,690 | 2,160 ; 4,920 | 3,640 | 2,000 [ 1,220
600| 561) 850| 688 1,840( 2,460 3,760 2,710 | 1,940 | 1,110
580 | 561 738 | 1,890 | 2,780 2,520 | 1,940 43
561 | 642 702| 665 1,890 | 3,380 2,710 | 1,840 943
561 642 738 642 | 1,800 | 4,620 11, ox | 3,270 | 1,790 | 1,820
642 1 713 | 738 2,110 5,930 |[* 3,560 | 1,740

525 600 738 | 2,220 | 6,480 4,630 | 1,600 (| 4 400

525 580 |....... 821 | 2,110 | 6,110 3,640 | 1,790 I

525 561 |....... 73% | 1,740 | 5,240 2,640 | 1,790

525 543 ....... 688 |....... 4,920 |....... 2,280 | 1,740 {...... .

NoTE.—Recorder not operating June 24-30 and Sept. 27-30; discharge estimated by comparison with
Sauk River at Darrington and Skagit River at Reflector Bar, near Marblemount; br: figuresshow mean
discharge for periodsinceluded. Recorder not operating Aug. 19, 20, and Sept. 16; discharge interpolated.

Monthly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the
year ending Sept. 30, 1917.

[Drainage area, 184 square miles.]
Discharge in second-feet. Run-off,
Month. Per Deoth i
Maximum.| Minimum. | Mean, square iﬁgﬁesl_n Acre-feet.
1,250 508 730 3.97 4.58 44,900
3,290 688 1,270 6.90 7.70 75,600
1,330 525 713 3.88 4,47 43, 800
1,220 543 734 3.99 4.60 45,100
1,500 543 1,050 5.71 5.95 58,300
821 525 632 3.43 3.95 38,900
2,220 642 1,470 7.99 8.91 87,500
6,480 1,590 3,250 17.7 20,41 200,000
7,600 2,460 4,490 24.4 27.22 267,000
7,410 2,280 4, 27.0 31.13 305,000
2,910 1,690 2,230 12.1 13.95 137,000
1,800 943 1, 7.61 8.49 83,300
7,600 1,910 10.40 141.36 |  1,390;000
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UPPER COLUMBIA RIVER BASIN.

MAIN STREAM.

COLUMBIA RIVER AT TRAIL, B. C.

5b

Locarton.—At highway bridge at Trail, about 15 miles above international boundary
and mouth of Clark Fork, and 18 miles below mouth of Kootenai River.
DRAINAGE AREA.—34,000 square miles.
RECORDS AVAILABLE.—April 18, 1913, to September 30, 1917.
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, 33.95 feet July 8
(discharge, 224,000 second-feet); minimum stage recorded, 7.40 feet March 28 .

(discharge, 9,600 second-feet).

1913-1917: Maximum stage recorded, 41.6 feet June 14-15, 1913 (discharge,
812,000 second-feet); minimum stage recorded that of March 28, 1917.

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

Diversions.—A small amount of water is diverted above the station.
REecuLaTioN.—None.
Accuracy.—Stage-discharge relation permanent.
ing curve well defined below and fairly well defined above 150,000 second-feet.
Daily discharge ascertained by applying mean daily gage heights to rating table.
Records excellent for periods of low water and good for high water.
Cooperarion.—Complete record furnished by Hydrometric Survey of British Colum-

Gage read daily to tenths. Rat-

bia.
Discharge measurements of Columbia River at Trail, B. C., during the year ending Sept.
30, 1917.
Gage Dis- G Dis-
Date. Made by— height. | charge. Date. Made by— height. |charge.
Feet. Sw.gt. Feet. | Sec.ft.
Oct. 26 | Webb and Parker...... . 60 May 16 | Swan and Patterson....| 17.92 | 75,200
Nov, 28 | Swan and Elliott ....... 10.30 22 800 || June 12 | T. R. Patterson........} 31.22'( 195,300
Feb. 18 | J. A. Elliott............ 8.23 1a 870 || Aug. 3|..... Lo [ 26.60 | 150,000
Mar. 26 Ba.llsand Elliott ....... 7.65 12 170
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Daily discharge, in second-feet, of Columbia River at Tratl, B. C., for the year ending
Sept. 30, 1917.

S
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Monthly discharge of Columbia River at Trail, B. C., for the year ending Sept. 30, 1917,

[Drainage area, 34,000 square miles.]

Discharge in second-feet. Run-off,
Month.
Per | pepthin
Maximum. | Minimum. | Mean. s&ﬂuam inlc)hes Acre-feet.
0. g
57,700 34,700 | 42,300 1.24 1.43 | 2,600,000
23,100 | 29,100 .85 .95 | 1,730,000
23,100 15,600 | 19,600 .58 87| 1,210,000
15,300 12,500 | 14,100 41 .47 867,000
3 11,400 A .36 .37 689,000
11, 400 9,600 | 10,600 .31 .36 652,000
500 10,200 | 17,300 .51 2571 1,080,000
168, 000 28,200 X 2.33 2.69 | 4,870,000
220, 000 173,000 | 198,000 5.82 .49 | 11,800,000
224,000 | 164,000 X 6.03 6.95 | 12,600,000
158, 000 98,000 | 115,000 3.38 3.90| 7,070,000
98, 200 58,000 1 2.02 2.25| 4,080,000
224,000 9,600 | 67,900 2.00 27.10 | 49,200,000
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COLUMBIA RIVER AT WENATCHEE AND VERNITA, WASH.! :

LocaTtion.—Prior to January 1, 1916, in sec. 3, T. 22 N., R. 20 E., about a mile above
highway bridge at Wenatchee, Chelan County, and 2 miles below Wenatchee
River. From January 1 to December 31, 1916, at highway bridge at Wenatchee.
Beginning January 13, 1917, in sec. 11, T. 13 N., R. 24 E., at Richmond ferry,
half a mile north of Vernita and 6 miles below Priest Rapids, Benton County.

DraINAGE AREA.—At Wenatchee, 88,500 square miles; at Vernita, 95,500 square
miles. Areas in United States measured on topographic maps and United States
Geological Survey maps, scale 1 : 500,000. Areas in British Columbia measured

on Department of the Interior railway-belt maps, scale 1 : 500,000; Department
of Mines, West Kootenay sheet, scale 1 :253,440; and Department .of Lands
map, scale 1 : 1,125,000.

RECORDS AVATLABLE.—Daily discharge May 1, 1913, to September 30, 1917. Flood
heights only, at Wenatchee, 1894 to 1903; continuous gage-height record at Wen-
atchee, April 18, 1904, to December %81, 1916; at Vernita, January 13 to Septem-
ber 30, 1917. Gage-height record at Wenatchee published by United States
Weather Bureau.

Gage.—Prior to January 1, 1916, staff gage, one inclined and six vertical sections
reading from 0 to 64 feet, on right bank about a mile above highway hridge at
Wenatchee; zero of gage 583 feet above sea level. January 1 to December 31,
1916, vertical staff reading from —2 to 61 feet on pier of highway bridge at Wen-
atchee; zero of gage 579.30 feet above sea level. January 13, 1917, lowest section
installed on left bank at ferry at Vernita; upper sections installed on left bankin
April and May, 1917. Temporary vertical staff gage in six sections installed on
right bank at ferry in July and August, 1917. All gage readings at Vernita refer
to same datum, 388.7 feet above sea level. Gages at Wenatchee read by Weather
Bureau observers; at . Vernita by J. P. Richmond.

DiscHARGE MEASUREMENTS.—Made from standard gaging car on ferry cable at Ver-
nita or, when ice conditions are severe, from railroad bridge at Beverly. Meas-
urements were also made at other points. See list of discharge measurements.

CHANNEL AND cONTROL.—Bed at both stations composed of gravel and boulders.
High-water control for ‘Wenatchee gages probably Rock Island Rapids about 14
miles below Wenatchee; low-water control stream bed for some distance below
gages; apparently permanent; river relatively narrow and deep, making control
very sensitive. High-water control for Vernita gage, Coyote Rapids 6 or 7 miles
below gage; low-water control riffle noticeable at low stages about three-fourths
mile below gage; apparently permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 29.15 feet at
7 p. m. June 23 (discharge, 432,000 second-feet). Minimum discharge, 23,900
second-feet (current-meter measurement) January 31, during period in which
stage-discharge relation was affected by ice.

1913-1917. Maximum stage recorded, 45.7 feet at Wenatchee, June 15 and 16,
1913 (discharge, 528,000 second-feet). Minimum discharge January 31, 1917.

Maximum stage recorded at Wenatchee by Weather Bureau and Great, Northern
Railway Co., 58.0 feet June 7, 1894 (discharge estimated by extending rating
curve at 710, 000 second-feet).

Ice —Stage—dmcharge relation affected by ice except during mild winters. Flow
estimated from discharge measurements, notes of ice, and weather records.

DiversioNs.—Some water is diverted for irrigation. |

ReguraTioN.—None. |

1 Flow at Wenatchee and at Vernita practically the same; inflow very small percentage of total.
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Accuracy.—Stage-discharge relation at both stations permanent; affected by ice

January 23 to February 25, 1914, January 26 to February 6, 1915, December 16,
1915, to February 23, 1916, January 14-26, 29-31, February 1-24, and March
1-18, 1917. Rating curves well defined. Gage at Wenatchee read once daily
to tenths, at Vernita twice daily to hundredths. Daily discharge ascertained
by applying mean daily gage-height to rating table. Monthly mean discharge
at Wenatchee checked by comparison with records of flow of Columbia River at
Trail, B. C., and tributaries above Wenatchee and with records of flow of Columbia
River at The Dalles, Oreg., less the flow of tributaries between Wenatchee and
The Dalles. Only six monthly mean discharge determinations varied more than
5 per cent from discharge computed from the records obtained above and below
this station; the maximum variation was 7 per cent. These comparisons indicate
that records at Wenatchee are excellent, except for November, 1913, January
and November, 1914, January and March, 1915, and March, 1916, for which months

. they are considered good. Records ob¢ained at Vernita are excellent even during

January, February, and March, 1917, when stage-discharge relation was affected
by ice, because 23 discharge measurements were made during those months, of
which 16 indicated backwater due to ice, and 7 indicated open-channel con-
ditions.

CoopPErATION.—Gage-height record at Wenatchee furnished by United States Weather

Bureau. Station at Vernita maintained in cooperation with Washington Irriga-
tion and Development ‘Co.

Discharge measurements of Columbia River at Wenatchee and Vernita, Wash., during

1910-1917.
Gage height.
‘Wenatchee. Dis-

Date, Made by— Made at— charge.

Vernita.
old New
gage. | gage.

1910: Feet Feet. Feet. Sec.ft.
Apr.22-24.. ... ... Meadand Hill.......... Hanford 2001 | 2L56.......... 182,000
Apr.30-May3......[|D. W Mead ................. do ............ 2.7 20.40 {.......... 266,
May 11—13 ................................................... 32.0 33.70 [..coonn... 328,000

R Ebert and Storey....... Rlch]and ferry 9.3 912 |.......... 84,400

19 . ’

Charles Ledl............ ‘Wenatchee........ 5,59 3.08 .ccenn.n.. 48,700
J.E.Stewart...........|cc... [ [ J 6.66 510 j.......... 58,800

U P 5.56 3.02

. Henshaw and Stewart. . 45.6 46. 76

F.B. Storey............ 6.9 5,50
J.E. Stewart........... Beverly-.......... 4.8 .22 |, 533, 400
................... d0.eeacuiecnannne. Pascooen.oon 48 oo Ldliiilill D 30,600

a Discharge of Yak.ma River deducted. b Stage-discharge relation affected by ice.



UPPER COLUMBIA RIVER BASIN. 59

Discharge measurements of Columbia River at Wenatchee and Vernita, Wash., duri;zg
1910-1917—Continued.

. Gage height.
ee. is-
Date. - Made by— | Madest— Wenatoh charse.
Vernita.
0ol1d New
gage. | gage.
1917. Feet.| Feet.
Jan. 4.74 0.95
4.87| 1.4 1
476 | 1.1 ,
4.85 Lo
4,50 .35 228,700
4.50 .3 1.30 426, 500
4.50 .3 1.20 426, 500
4.76 | 1.00 1.15| 29,800
4.65 7 1.15| a30,500
4.8 1.0 1.15| 30,900
47 1.00 .02| 32,200
» 4.5 .8 .76 31, 000
4.25 .4 .50 423,900
Feb. 4.25 .2 1.10| 26,600
4.74 .89 1.10 @32, 400
4.75 .9 1.00 432, 300
4,65 .8 1,03 a31, 300
4.65 .9 1.00 [ 431,400
4.65 .8 .98} 31,100
4,75 .9 1.00 a31,300
Mar. 4,45 .2 .40 27,700
4.45 1 .44 28,900
Apr. 4,70 .9 1.10 32,300
6.38 4.6 4,18 52,000
6.72{ 5.2 4.74| 55,800
7.02 5.7 5,10 58, 800
7.20( 6.0 5.51 62, 400
7.62| 6.7 5.88 65, 400
9.06| 8.8 7.67| 81,000
May 25. 26.90 | 28.6 21,80 269, 000
Tuly 14. 35.14 | 36.8 26.65 | 376,000
1 34,30 36.0 26. 24 366, 000
Aug. 22 15,82 | 16.8 13.58 143,000
15.82 | 16.8 13. 74 145, 000
Oct 23 815| 7.5 6.12 68, 400
Dec. 4 5.40| 2.7 2,99 44,100
5.40 | 2.7 3.04 44,800

@ Stage-discharge relation affected by ice.

NotE.—Gage heights listed for old gage at Wenatchee refer to correct datum. Gage heights on old gage
§r(1)lm May 1, 1913, to Dec. 31, 1915, publ.shed by U. S. Weather Bureau are subject to datum corrections as
ollows: -

Below 4.8 feet, 0.6 foot; 4.9 to 5.9 feet, +0.55 foot; 5.9 to 7.2 feet, +0.5 foot; 7.2 to 8.8 feet, 1-0.45 foot;
8.8 to 13.3 feet, +0.5 foot; 13.3 to 14.7 feet, +-0.4 foot; 14.7 to 16 feet, 4-0.3 foot; 16 to 22 feet, +0.2 foot; 22 to
25 feet, 0.1 foot; 25 to 30 feet, --0.2 foot; 30 to 85 feet, no correction; 35 to 40 feet,—0.2 foot; 40 to 45 feet,
—0.3 foot. Well-defined relation curve between old and new gages at Wenatchee based on many com-
parisons used to refer earlier measurements to new gage and later measurements to old gage.

B
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Daily discharge, in second—ﬂzet, of Columbia River at Wenatchee, Wash.,
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Daily discharge, in second-feet, of Columbia River at Wenaichee, Wash., for the period
May 1, 1918, to Dec. 31, 1916—Continued.

Day. Oct. Nov. Dec. Day. Oct. Nov. Dec.
1916.

87,700 36,800
87,700 37,300
84,900 [+ 53,000 37,300
83,500 37,300
81, 400 37,300
80,700 37,800 .
80,000 38,300
77,400 [ 52,000 38,300
74,200 38,300
73,000 37,800
71,100 36,800
68,000

68,000 |{ 50,000

65,600 33,000
65, 600

Daily discharge, in second-feet, of Columbia River at Vernita, Wash., for the year ending
Sept. 30, 1917.

Day Jan Feb. Mar Apr. May. June. July. }' Aug. Sept.
26,600 | 29,900 | 33,800 | 91,100 380,000 | 414,000 [ 252,000 131,000
26,900 | 29,400 | 33,200 | 94,000 | 389,000 | 412,000 | 246,000 | 128,000
27,000 | 28,800 | 32,600 | 94,900 | 396,000 | 407,000 | 236,000 | 126,000
27,200 | 28,100 | 32,600 96,800 | 398,000 | 407,000 s 124,000
27,700 | 28,000 | 33,200 { 98,700 | 396,000 | 405,000 [ 214,000 [ 120,000
28,400 [ 28,000 | 33,800 | 99,700 | 391,000 | 405,000 ( 205,000 117,000
29,500 | 28,000 | 34,400 | 101,000 | 391,000 | 403,000 | 197,000 ( 113,000
30,500 | 28,000| 35700 103,000 | 394,000 403,000{ 191,000 109, 000
31,400 | 27,900 | 38,200 | 105,000 | 396,000 | 400,000 [ 184,000 [ 107,000
32,100 27,900 41,300 | 109,000 | 400,000 | 398,000 | 176,000 103,000
32,000 | 27,700 | 44,400 | 117,000 | 405,000 | 394,000 | 172,000 99, 700
31,600 | 27,700 | 47, 127,000 | 405,000 | 384,000 | 168,000 96, 800
31,500 { 28,500 ) , 403,000 | 380,000 | 161,000

1,500 | 29,100 | 520400 | 156,000 | 400,000 | 373,000 | 158,000 91, 100

31,400} 29,500 | 56,600 | 169,000 3 366,000 | 154,000 89,200

31,400 | 29,600 | 57,400 | 184,000 | 410,000 | 364,000 | 150,000 | 87,400

31,4 29, 600 A 196,000 | 416,000 | 359,000 | 148,000 85,600

31, 4! 29,200 | 61,400 | 206,000 | 426,000 | 354,000 | 145,000 84,700

31,400 | 29,500 2, 214,000 | 428,000 | 348,000 | 144,000 83, 800

31,400 | 29,500 3 221, 428,000 | 345,000 | 143,000 82,900

31,400 | 28,000 | 64,600 ! 229,000 | 428,000 ! 341,000 | 142,000 82,000

31,400 | 28,300 | 65,400 | 238,000 | 428,000 | 334,000 | 143,000 81,100

31,400 | 27,100 248,000 | 430,000 3 144,000 80,200

31,300 | 28,300 | 69,700 { 259,000 | 428,000 | 319,000 | 144,000 80,200

31,300 | 28,300 | 73,100 | 274,000 | 428,000 | 313,000 | 143,000 80, 200

32,000 | 28,300 | 74,800 | 286,000 | 428,000 | 304,000 | 143,000 80,200

30,700 | 28,300 78,400 | 298,000 | 426,000 ,000 | 143,000 79,300

30,700 | 28,900 | 81,100 | 319,000 | 423,000 | 284,000 { 140,000 78, 400
.......... 30,100 | 84, 334, 421,000 | 274,000 | 138,000 | 79,300

6,500 {... ... 32,000 88,300 | 350,000 | 419,000 | 267,000 | 136,000 78,400
24,600 ... ...... 33,200 .....0.... 373,000 [.......... 259, 133,000 |..._......

Nore.—Gage not read June 19-30, and Aug. 27-31, 1913; discharge estimated by interpolation. Gage-
height record for November, 1916, unreliable. Observer read only to nearest half oot during that month
and apparently read too low. Excellent record obtained at Priest Rapids, Wash., is used for that month.
Daily dlschargBe Jan, 113, 1917, before gage was installed at Vernita, same as ascertained at temporary gag-
ing station at Beverly, there being practically noinflow between the stations. Stage-discharge relation at
Beverly was affected by ice during that period. Braced figures show mean discharge for period included.
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Monthly discharge of Columbia River at Wenaichee and Vernita, Wash., for the years
ending Sept. 30, 1913-1917.

[Drainage area at Wenatchee, 88,500 square miles; at Vernita, 95,500 square miles.]

Discharge in second-feet. Run-off.
Month, Per X
Maximum, | Minimum.{ Mean. | square I;;gﬁ];sm Acre-feet.
e .
1013,
200,000 2.36 2.72| 12,900,000
130,000 | 5.42 6.05| 28,600,000
323000 3.65 4.21| 19/900,000
174,000 1.97 2.27 | 10,700,000
16,000 | 1.1 146 | 6,900,000
................................ 79,000,000
70, 500 797 92| 4,330,000
60, 200 2680 76| 21580,000
46,600 1597 61| 2,870,000
41,500 : : 2] 550,000
39,600 7 47| 2,200,000
55,000 te2 12| 3,380,000
uroo | 125 140 | 6 600,000
219,000 | 2.81 324 | 15,300,000
332000 | 3.75 4181 19)200,000
22,000 | 3019 3.68 | 17,300,000
147000 | 166 1.91 | 9040000
87600 | 990 110 | 5210000
127,000 | 1.44 19.53 | 91,600,000
69,900 790 91| 4,300,000
71, 500 1808 90 | 4250, 000
, 500 .638 .74 3,470,000
35,800 1405 47| 2)200,000
32,600 1368 38| 1,810,000
41,200 1466 54| 2530,000
95200 | 111 124| 5810000
189, 000 2.14 2.47 | 11,600,000
202, 000 2.28 2.54 | 12,000,000
196, 000 2.21 2.55 | 12,100,000
17% 000 1.94 2.24 | 10,600,000
104000 | 118 1.32| 6,190,000
106, 000 1.20 16.30 | 76,900,000
56,000 .633 73] 3,440,000
54,500 ‘616 60| 3240000
46,000 1520 60| 2830000
32,400 1386 42| 1,990,000
36,200 1409 4| 2,080,000
70,400 K 92| 4330000
135000 | 1.53 17| 8 030,000
241, 000 2.72 3.14 | 14,800,000
361, 000 4.08 4.55 | 21,500,000
450,000 |  5.19 5.08 | 28,200,000
219, 000 2.47 2.85 | 13,500,000
27,000 | 1.4 1.61| 7,560,000
153,000 | 1.73 23.64 | 112,000,000
67, 700 765 .88 1 4,160,000
eevenemnannd| 48,200 1545 61| 2,870,000
37,200 420 48| 2200000
29,400 1308 36| 1,810,000
30,400 1318 33| 15690,000
28,900 1303 35| 170,000
55,000 1576 ed | 3,270,000
19000 2.00 2.31 | 11,700,000
40000 | 4.2 4.79 | 24400000
00| 373 430 | 21900,000
168,000 | 1.76 2.03 | 10,300,000
95, 1.00 112 | 5,700,000
127,000 | 1.34 18.20 | 91,900,000

.
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KOOTENAI RIVER BASIN.

EOOTENAI RIVER AT LIBBY, MONT.

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

DRAINAGE AREA.—11,000 square miles.’

Recorps AVAILABLE.—October 13, 1910, to September 30, 1917.

Gace.—Chain gage on left span of highway bridge, prior to completion of bridge a
temporary staff gage fastened to an old stump on the right bank at lower side of
bridge. InFebruary, 1913, gage datum lowered 2 feet; all readings prior to change
reduced to new datum.

DISCHARGE MEASUREMENTS.—Made from highway bridge, prior to erectlon of bridge
from ferry cable.

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

EXTREMES OF DISCHARGE.—Maximum stage reported during year, 12.99 feet at 8.30
a. m. June 18 (discharge, 65,000 second-feet); minimum stage, 2.40 feet April 2
and 4 (discharge, 3,330 second-feet).

1910-1917: Maximum stage, 19.17 feet June 21, 1916 (discharge, 130,000 second-
feet); minimum stage, 1.4 feet February 7, 1914 (discharge, 1,690 second-feet).

Ice.—Stage-discharge relation found to be seriously affected by ice December 7 to
March 28; flow not computed for this period.

Drversions.—None of importance.

Accuracy.—Stage-discharge relation permanent. Rating table well defined between
3,400 and 25,000 second-feet used throughout year. Gage read once daily (occa~
sionally twice daily) to hundredths. Daily discharge obtained by applying
daily or mean daily gage height to rating table, except for days when gage was
not read and discharge was interpolated, as follows: October 11, 22, 29; November
2, 5,12, 24-28, 30; December 1, 3; July 8; August 15; and September 23. Records
good.

CoorerATION .—Gage-height reco:ds furnished by United States Forest Service.

No discharge measurements were made during the year.
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CLARK FORK BASIN.

CLARK FORK AT ST. REGIS, MONT.
LocatioN.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis,

187041°—21—wsr 462—5

McLeod. Temporary gage at same datum used October 1 to February 24, March

County, about half a mile below mouth of St
110 May 9, and July 14 to September 30.

DRraINAGE AREA.—Not measured.
GagE.—Vertical staff in four sections on left bank at old ferry landing, read by Archie

Recorps avamasLe.—October 26, 1910, to September 30, 1917. °
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DiscHARGE MEASUREMENTS.—Made from ferry cable at gage.

CHANNEL AND cONTROL.—Channel is permanent both above and below the sta.tlon.
Both banks are high and are not overflowed. The point of control is not sharply
defined, but is formed by the bed of the stream for a distance of several hundred
feet below the gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 18.5 feet May 29
(discharge, 59,100 secood-feet); minimum stage recorded, 4.2 feet November 14
(discharge, 2,780 second-feet).

1910-1917: 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; data insufficient o warrant computa-
tions of digcharge December 26 to March 10.

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

RecuLaTioN.—Practically none.

Accuracy.—Stage-discharge relation permanent, asindicated by a measurement made
September 24, 1918. Rating table well defined between 3,000 and 63,000 second-
feet. Gage read to tenths once daily. Daily discharge obtained by applying
daily gage height to rating table. Records good.

No discharge measurements were made during the year.

Da’tly discharge, in second-feet, of Clark Fork mear St. Regis, Mont., for the year ending
Sept. 30, 1917.

Day. Oct. Nov, Dec Mar, | Apr. May. | June. | July. | Aug. | Sept.
5,080 | 3,720 11,400 | 46,700 | 32,600 | 7,000 | 3,720
5240 | 3,00 11,100 | 44,000 | 30,700 | 6,780 | 3,720
4820 | 3300 10,200 | 40,600 | 28,900 | 6,560 | 3,550
5,030 | 4,060 10,800 | 38,000 | 28,400 | 6,340 | 3,890
5,030 | 4,060 10800 | 35,000 | 28,400 | 6,120 | 3,550
5,030 | 3,890 11,400 | 34,000 | 27,600 [ 6,120 (- 8,890
5,240 | 3,550 |. 12,000 , 500 | 26,300 | 5,900 4,230
5,240 | 3,380 |- 14,500 | 34,000 | 25,900 | 5,680 | 4,230
5240 | 3,380 |- 17,300 | 40,100 | 25,000 | 5,680 | 4,230
4,820 | 3,230 | 23,800 | 45,000 | 24,600 | 5,460 | 4,420
-4,060 | 8,230 | 9,450 | 10,200 | 29,300 | 46,700 | 23,000 | 5,240 4,230
3,800 | 3,550 | 7,000 | 10,200 | 25,400 | 45,000 { 22,200 | 5,240 [ 4,420
3,350 | 3,720 | 4,420 | 11,400 | 28,400 | 40,100 | 20,100 | 5,210 | 4,420
2,780 | 3,890 | 3,720 | 11,400 | 32,600 | 36,000 | 18,000 | 5,030 | 4,230
37100 | 3,720 | 3,550 | 10,500 | 30,600 | 35,000 | 16,600 | 5,030 | 4,230
3,100 | 3,550 | 3,550 | 9,870 | 44,000 | 38,500 | 15,900 | 4,820 [ 4,230
3,550 | 37720 | 3,550 | 8,700 | 44,000 | 44,500 | 14,800 | 4,820 | 4,230
4,230 | 30550 | 3)380 | %200 | 44,000 | 48,900 ( 13800 | 4,610 | 4,230
4,610 | 3,550 | 3,550 | 8,200 | 38,000 | 52,400 | 12,900 | 4,420 | 4,420
4060 | 3,550 | 3,230 | 7,960 | 35,500 | 51,800 | 12,300 | 4,060 | 4,420
3,800 | 3,550 | 3,230 | 8,450 | 35,000 | 49,400 | 11,700 | 4,060 | 4,420
3,800 | 3,380 | 2,780 | 9,700 | 36,000 | 47,800 | 10,800 | 3,800 | 4,420
4,230 | 3,100 | 2,620 | 11,100 { 35,500 | 44,500 | 10,500 [ 3,720 | 4,420
4420 | 3100 2,620 | 12,600 | 36,000 | 41,800 | 10,200 | 8,550 | 4,060
4,610 | 2,480 | 2,980 | 13800 | 40,100 | 40,100 | 9,700 | 3,380 | 4,060
3,720 3,100 | 13,800 | 44,500 | 39,000 | 8,050 | 3,380 [ 4,420
3,800 3,100 | 14,500 | 51,200 | 37,500 | &450 | 3,550 | 4,820
3,800 |- 37100 | 14,200 | 56,000 | 35,500 | 8,200 | 3550 | 5,030
3,720 3,550 | 13,200 | 50,100 | 34,500 | 7,060 | 3,550 | 4,420
3,720 4 12,300 | 57,900 | 34,000 | 7,480 | 3)550 | 4,230
..... 5,240 |...-....| 54,800 [...o....| 7,240 3,720 |....0 ..
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Monthly discharge of Clark Fork near St. Regis, Mont., for the year ending Sept. 30, 1917,

Discharge in second-feet. Run-off
Month. ilfl "
Maximum. { Minimum. | Mean. i e
5,460 4,420 5,110 314,000
5,240 2,780 4,250
4,060 2,480 3,550 176,000
9,450 2, 3,890 162, 000
14, 4,420 9,530 567,000
59,100 10,800 | 32,300 | 1,990,000
52,400 33,500 | 41,100 [ 2,450,000
32,600 7,240 | 17, 1,000,000
,000 3,380 4,840 298,
5,030 3,550 4,230 252,000

CLARK FORK NEAR PLAINS, MONT.

Locarions—1In lot 7, sec. 1, T. 19 N., R. 26 W., at Cooper’s ferry, about 3 miles above
Plains, Sanders County, and 7 miles below mouth of Flathead River.

DRAINAGE AREA.—19,900 square miles.

Recorps aAvamaBLE.—October 28, 1910, to September 30, 1917.

Gage.—Barrett and Lawrence water-stage recorder installed November 28, 1911, 50 .
feet below an overhanging chain gage on right bank, 150 feet below the point
where old ferry crossed; datum that of chain gage, which was read before instdl-
lation of recorder.

DiscHARGE MEASUREMENTS.—Made from highway bridge at Plains, 3 miles below
gage prior to April 26, 1917. The station was rated by measurements made from
a ferry cable 150 feet above the gage. This cable has since been removed. A
new cable was installed April 26, 1917.

CHANNEL AND cONTROL.—The river is deep, and the current is only moderately
swift even at flood stages. The banks are high and are not overflowed. ‘The
channel is practically permanent. There is no well defined point of control,

ExTREMES OF DISCHARGE.—Maximum stage recorded during the year, 17.0 feet, June
20 (discharge, 106,000 second-feet); minimum stage, 4.8 feet September 12-14
(discharge, 9,030 second-feet).

1910-1917: Maximum stage recorded, 17.9 feet June 5, 1913, and July 2, 1916
(discharge, 115,000 second-feet); minimum stage recorded, 3.6 feet March 9-10,
1913 (discharge, 5,290 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice, but records were dis-
continued during winter months of this year.

DiversioNs.—Numerous diversions are made for irrigation from the headwaters of
Clark Fork and tributaries to Flathead River.

ReauraTion.—Flathead Lake furnishes a natural but uncontrolled regulation.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined between 8,000 and 80,000 second-feet but poorly defined for
higher and lower stages. Chain gage read to half-tenths once or twice a week
during January and froni April to September; recorder in operation May 13-31
and June 6 to September 30. No records obtained October fo December and
during February and March. Daily discharge ascertained by applying to rating
table daily gage height or mean daily gage heught obtained by inspecting recorder

graph. Records good.
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Discharge measurements of Clark Fork near Plains, Mont., during the year ending Sept.

30, 1917.
[Made by W. A. Lamb.]
Ga Dis-
height. | charge.
Feet. Secft.
BN 3 . TR RS 7.08 19, 500
July 15.......... b e et aeee et eeae e aaeeaenaaateneeaaicarimnraeeannaanan 12.0 57,525

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

Sept. 30, 1917.

Day. Jan, | Apr. | May. | June. | July. | Aug.

89,400 | 53,400 | 17,700
93,400 | 51,600 | 17,100
99,500 | 49,900 | 15,500
104,000 | 48,100 | 15,000
106,000 | 44,700 | 15,000
21 104,000 | 43,000 | 14,600
2. 102,000 | 41,400 | 14,100
< I 99,500 | 39,800 | 14,100
2. 97,400 | 38,200 | 13,
% 95,400 | 36,700 | 13,200
2 95,400 | 35,100 | 12,700
7 91,400 | 33,600 | 12,700
28 89,400 | 32,100 | 12)300
29 87,400 | 30,600 | 12,300
30 85,400 | 20,200 | 11,900
Bl 99,500 [ 27,800 | 11,500

PP
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PPPLL

-
AR A=t

Monthly di,s:ckarye of Clark Fork near Plains, Mont. for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month, acre-feet.
v Maximum, | Minimum, | Mean.
102,000 36,700 | 73,600 | 2,920,000
106, 000 79,600 | 91,900 | 5,470,000
85, 400 27,800 | 55,300 | 3,400,000
27,100 11,500 | 17,700 | 1,090,000
) ,030 | 9,910 590, 000
13, 500, 000
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PEND OREILLE LAKE AT SANDPOINT, IDAHO.

Locarton.—In sec. 23, T. 57 N., R. 2W. Boise meridian, on west side of lake, at munic-
ipal wharf at Sandpoint, Bonner County.

DRAINAGE AREA.—22,900 square miles.

REeCORDS AvarLABLE.—March 18, 1914, to September 30, 1917.

GagE.—Vertical staff in two sections on pile at municipal wharf; read to hundredths
by T. Crane, W. W. Schwartz, Jessie Cheeld, and M. C. Payne*

EXTREMES OF STAGE.—Maximum stage recorded during the year, 24.36 feet June 25;
minimum stage recorded, 4.95 feet March 16.

1914-1917: Maximum stage recorded, 26.0 feet July 6, 1916; minimum stage

recorded March 16, 1917.

Ice.—During winter ice at gage renders observations difficult.

Drversions.—Considerable water diverted from tributaries of Clark Fork for irrigation.

RecuraTioN.—None. '

CooprEraTION.—Record furnished by United States Forest Service.

Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idaho, for the year ending
. Sept. 30, 1917. :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.00
. 90
22,901 21,92|1..35| 6.85

22,75 | 21.62 | 11.00 6. 80

22.65].......] 10.75 6.75

....... 20.95 | 10.55 |.......

22,65 | 20.65 | 10.40 | 6.60

22,80 | 20.30 | 10,15 | 6.55

22.90 § 20.05 |....... 6.50

23.05 1 19.76 | 9.80 6.48
23.09 | 19.40 | 9.60 45
23.02 ....... 9.45 6.40

23.02118.52( 9.25 |.......
23.15 | 18.05 | 9.10 6.25
23.28 | 17.70 | 9.00 6.20
3 23.45 | 17.35 {....... 6.18
.70 | 5.80 | 5.55 ....... 23.67 | 16,95 8.70 6.12
b2 S 6.65 | 5.80 24.00 | 16.48 1 8.55 6.10
22. 6.55 | 5.80 24,15 |....... 8.40 6.05
23.. 6.50 | 5.80 24.25 1 16.80{ 8.30 |.......
24, 6.45| 5.8 24.35 | 15.50 | 8.15 5.95
25. 6.40 | 5.8 24,36 | 15.05 | 8.00 5.92
26.. 6.38{ 5. 24.30 1 1470 |....... 5.90
27.. 6.35| b. 24,20 | 14.35 | 7.80 5.88
28.. 6.30 | B6.85 |......]eeeiideieifeeiall| 9,001 20,33 1....... 1400} 7.70 5.87
| TN P 5. 23.90 {....... 7.60 5.85
30.. 6.30[..... 23,651 13.36 | 7.50 !.......
31. (5511 1 PR PRI PR (R PR SRR I~ 2 1 3 (R 13.00 [ 7.40 |.......

CLARK FORK AT METALINE FALLS, WASH.

LocatioN.—In SE. } sec. 21, T. 39 N., R. 43 E., about three-eighths mile above
Metaline Falls, opposite town of Metaline Falls, Pend Oreille County, 11 miles
south of international boundary.

DRAINAGE AREA.—25,100 square miles. Areas in United States measured on maps
issued by United States Geological Survey on scale 1: 500,000; area of the Flathead
River basin in British Columbia measured on Department of Lands map, scale
1:1,125,000; area of the Priest River basin in British Columbia measured or Nel-
son sheet, British Columbia map.
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REcorps AvAamLaBLE —November 4, 1908, to September 4, 1910 (gage heights only;
data insufficient for determination of discharge); October 1, 1912, to September
30,1917,

GagE.—Vertical and inclined staff, in 5 sections, reading from 0 to 55 feet, on right
bank, three-eighths mile above the falls; installed December 10, 1916. Previous
gages ag follows: November 4, 1908, to September 4, 1910, on right bank about
three-fourths mile above the falls; October 1 to December 27, 1912, on right bank
just below Sullivan Creek, 500 feet above the falls; January 16, 1918, to January
24, 1914, at same site but at different datum; January 25 to February 2, 1914,
temporary gage at different datum; February 12, 1914, to December 9, 1916,
vertical and inclined staff, in 5 sections, reading from 0 to 54 feet, on right bank
500 feet above the falls and at different datum. All readings from October 1,
1912, to February 2, 1914, reduced to datum of gage installed February 12, 1914,

DiscHARGE MEASUREMENTS.—Made from cable three-eighths mile above the falls,
Flow of Sullivan Creek added to flow measured at cable.

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Sensitive and
permanent control formed by Metaline Falls, where water surface drops 20 feet
in a distance of 1,200 feet. Elevation water surface at medium low stage, 1,970
feet above sea level.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 36.2 feet June
25 and 26 (discharge, 122,000 second-feet); minimum stage recorded, 0.10 foot
December 27 (discharge, 5,960 second-feet).

1912-1917: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge, 139,000
second-feet, revised); minimum stage recorded December 27, 1916.

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

DiversioNs.—Numerous small diversions from upper tributaries for irrigation.

Accuracy.—Stage-discharge relation permanent. Gage read to hundredths daily.
No diurnal fluctuation. Rating curves well defined. Daily discharge ascer-
tained by applying daily gage height to rating table. Records excellent.

CooPERATOIN.—Station maintained in cooperation with Hydrometric Survey of
British Columbia. Gage-height record furnished by Hugh L. Cooper Co.

Discharge measurements of Clark Fork at Metaline Falls, Wash., during the year ending
Sept. 30, 1917.

Gage height.

Date. Made by— chI;ng-e.

old. New.

g
5

aBBBrpmome
REEREBTRES’
oN¥Bopppos]
rREssIngasy’
2
£
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Daily discharge, in second-feet, of Clark Fork at Metaline Falls, Wash., for the year ending
Sept. 80, 1917, ‘

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,240 28,600| 106,000 117,000| 47,800| 18,300
8,370 29,100 110, 000| 116,000/ 46,200 17,900
9,070 29, 400| 112,000| 114,000/ 44,600| 17,400
9,350 29,600| 114,000( 113,000/ 43,300/ 17,000
9,650 30,100] 114,000, 111,000| 41,

9, 800 30,400{ 114,000( 109,000 40,300}

9,650 30,4001 114,000| 106, 000| 38, 500

9,650 30,900, 113,000| 104,000] 37,400

9, 800 31,700 112,000 102,000| 38,

9,950 32,700| 111,000| 102,000, 34,600

9,9 34,100! 112,000| 99,600 33,500
10,100 36, 500] 112,000] 94,300| 32, 200
10, 200 39,100( 112,000 92,400| 31,400]

10, 200 42,100( 113,000 89, 3
10, 200) 45,500] 114,000, 86,700 29,400

9,950 48,800| 114,000| 84,900] 28,400

9,650 52,400| 114,000] 82,600/ 27,300j

9,650 57,600] 114,000 79,900 26, 200|

9,950 62,700] 114,000 78, 200| 25,900|

9,950 66, 700 116,000 76,000| 25,400
10,100 70,500, 117,000{ 73,000| 24,

9,950, 73,400 118,000{ 70,500] 23,300,

9, 650) 76,000, 119,000 68,000 22, 600

9, 78,600] 121,000] 65,100| 22, 400]

9, 81,700| 122,000 63,100 22,000

9,070 84,400| 122,000/ 60, 21, 300}

9,070| 87,200| 121,000 59,100 20,

9,210 90,000] 121,000{ 58,000 20,200
....... 93,800 121,000 54,200 19,800)
...... 98, 600 119,000 51,600 19,100
....... 103,000]........| 49,900/ 18,

Note.—Extremely low ‘dischérge Dez. 27 due to ice jam above gaging station. Gage not read Dec, 26
and Aug. 17; discharge interpolated, .

Monthly discharge of Clark Fork at Metaline Falls, Wash., for the year ending Sept. 30,
1917.

[Drainage area, 25,100 square miles.]

o Discharge in second-feet. Ran-off.
Month. Per Denth
Maximum. | Minimum. | Mean. sgltillzre lzgﬁesm Acre-feet.

20,200 | ° 13,900 | 18,800 |  0.669 0.77| 1,030,000
13,000 11,800 | 13,200 1526 .59 786,000
12,600 5,960 | 10,800 1430 .50 664, 000-
10, 600 8210 | 9,490 .318 4 584,000
10, 200 8240 | 9,620 1383 ~40 534, 000

9,650 8240 | 8,870 1353 4 545, 000
28,100 9,800 | 18,100 .71 .80 | 1,080,000
103, 000 28,600 | 55,700 | 2.2 2.56 | 3,420,000
122000 | 106,000 | 115,000 | 4.58 5.11| 6,8400000
117,000 49,900 | 84,000 | 3.38 3.90 | 5,220,000
47,800 18,700 | 30,100 | 1.20 | 1.38| 1,850,000
18)300 11,900 | 14,500 518 .64 863, 000
122,000 5960 | 32,400 | 129 17.50 | 23,400,000
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. RACETRACK CREEK NEAR ANACONDA, MONT.

Locarron.—In sec. 13, T. 6 N., R. 11 W., opposite Racetrack Creek ranger station
near Anaconda, Powell Oounty

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 25, 1914, to September 30, 1917. From July 11, 1911,
to November 9, 1912, station maintained in sec. 15, T. 6 N., R. 11 W., above the
falls.

Gaae.—Vertical staff on right bank, opposite Racetrack Creek ranger station; read to
tenths twice a day by W. E. Jackson. From July 11, 1911, to June 17, 1912, ver-
tical staff on left bank, 2 miles above present gage. From June 18 to November
9, 1912, vertical staff on left bank, 300 feet above previous gage and at different
datum,

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel and sand; slightly shifting. Banks high and not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.00 feet at 6.30
a. m. June 18; minimum stage recorded, 1.50 feet April 15, 16, 18-20, May 1-5.

1911-12 and 1914-17: Maximum stage recorded, 6.8 feet June 10-14, 1912 (dis-
charge, 515 second-feet); minimum stage recorded, February 22, 24, and 26, 1912,
(discharge, 16 second-feet).

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

DiversioNs.—One small diversion during the irrigation season.

RecuraTION.—NoNDE.

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

No discharge measurements were made during the year. Data inadequate for deter-
mination of discharge.

Daily gage height, in feet, of Racetrack Creek near Anaconda, Mont., Sor the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Apr. | May L June. | July. | Aug. | Sept.
L7 1.7 1.5 2.7 3.8 {oa..... 1.7
1.7 1.7 1.5 2.7 3.8 |... . 1.7
1.7 1.7 1.5 2.7 3.85 |... . 1.¥
1.7 1.7 1.5 2.6 4.05 2.0 1.7
1.7 1.7 1.5 2.5 4.0 2.0 1.7
1.7 1.7 1.62 |. 3.8 2.0 1.7
1.7 1.7 1.7 3.8 2.0 1.7
1.7 1.7 1.72 3.65 2.05 1.7
1.7 1.7 L78 |. 3.55 2.1 1.7
1.7 1.7 1.85 3.45 2.1 1.7
b P S PO S 1.95 3.3 3.25 21 ol.7
) A O S 2.05 3.0 3.1 2.05 1.7
1.7 2.2 3.0 2.95 2.0 1.7
b Py A DR 2.55 3.3 2.85 1.95 1.7
L7 ..., 1.5 2.95 3.7 2.65 1.95 1.7

1.5 2.98 4.45 2.55 19 1.7
1.55 2.7 4.85 2.45 19 1.7
1.5 2.58 | 4.8 ........ L9 16
1.5 2.62 475 4. ...... 1.9 1.6
1.5 2.7 4.6 j........ 1.9 1.6
1.52 2.62 4.5 2.2 1.85 1.6
1.52 2.55 4.55 2.2 1.8 1.6
1.58 2.55 4.451........ 1.8 1.72
1.6 2.95 4.45 f.. . ... 1.8 1.9
1.62 3.55 4.4 1.8 1.8
1.6 3.5 4.3 1.8 17
1.6 3.5 4.25 1.3 1.7
1.6 3.5 425 2.1 |........ 1.7
1.6 2.95 4.25 . L7 |eeeanns
1.55 2.85 4.1 |........ 1.7 |oeooio.
........ 2.8 oo deaaaa.s L7 |oo.....
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WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

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

DRAINAGE AREA.—D72 square miles.

REcorps avamaBLE.—September 19, 1920, to September 30, 1917 (fragmentary).

Gace.—Overhanging chain gage on left bank. It wasread daily by Curtis Matteson,
forest ranger, when at the station.

DiscHARGE MEASUREMENTsS.—Made by wading or from cable near the gage.

Contror.—Small rock; uniform; probably permanent. Both banks are high and will
not be overflowed.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 7.60 feet June 17
(discharge, 6,730 second-feet); minimum stage recorded, 2.0 feet November 6,
1916, and September 4-11, 1917 (discharge, 148 second-feet). .

1910, 1917: Maximum stage recorded June 17, 1917; minimum stage recorded,
1.85 feet August 28 to September 7, 1914 (discharge, 106 second-feet).

Ice.—Discharge relation seriously affected by ice; observations discontinued during
winter.

Diversions.—None.

ReauLatioN.—None.

Accuracy.—Stage-discharge relation practlcally permanent; rating curve, based on
three current-meter measurements made in 1913, 1916, and 1918 is fairly well
defined below 4,000 second-feet. Gage read once daily when forest ranger was
at station. Discharge ascertained only for days on which gage was read by ap-
plying gage height to rating table. Records poor.

Daily discharge, in second-feet, of West Fork of Bitterroot Rwer near Darby, Mont., for

the year ending Sept. 30, 1917.

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

Noresd .—Discharge November 6, 148 second-feet. Discharge determined only for days on which gage
‘Was I

ST. REGIS RIVER NEAR ST. REGIS, MONT.

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

DRAINAGE AREA.—278 square miles.

Recorps AvAILABLE.—September 17, 1910, to September 30, 1917.

Gace.—Vertical staff on left bank 100 feet below suspension bridge at ranger station;
read by E. P. Mizell.
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DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL—Small rock; shallow and probably permanent. Banks
fairly high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.65 feet May 28
(discharge, 7,740 second-feet); minimum stage recorded, 2.00 feet September 19,
22, 26, 29 (discharge, 135 second-feet). .

1910-1917: Maximum stage recorded, 8.65 feet May 28, 1917 (discharge, 7,740
second-feet); minimum stage recorded, 1.75 feet August 30 to September 2, 1915
(discharge, 85 second-feet).

Ice.—8tage-discharge relation seriously affected by ice; observations discontinued
during winter.

RecuraTions.—None. The snow melting in the mountains causes a small amount
of diurnal fluctuation during the spring.

Accuracy.—Stage-discharge relation assumed permanent although no current-meter
measurements have been made since 1914. Rating curve fairly well defined.
Gage read to half-tenths twice daily, records fragmentary. Discharge ascertained
only for days on which gage was read by applying daily gage height to rating
table. Records otherwise, poor.

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

The following discharge measurement has not been heretofore published: March
11, 1914: Gage height 2.50 feet; discharge, 311 second-feet.

Daily discharge, in second-feet, of St. Regis River near St. Regis, Mont., for the years
ending Sept. 30, 1916-17. -

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16.
90 1,120 2,590 | 2,120 |........ 410 225
90 |. 1,230 | 2,970 | 2,230 2,120 410 208
90 |- 1,350 | 3,510 2,350 { 2,010 385 208
90 |. 1,400 | 4,380 | <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>