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SURFACE WATER SUPPLY OF NORTH PACIFIC
DRAINAGE BASINS, 1913.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 12 reports presenting results of
measurements of flow of streams in the United States during 1913.
Six of the reports for 1913 contain data for the year ending Sep-
tember 30, and the other six for the calendar year, as indicated in
the table on page 2.

The data presented in these reports were collected by the United
States Geological Survey under authority implied inh 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 geologicaj .
‘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
preparation of reports upon the best methods of utilizing the water resources:

Annual appropriations for the fiscal years ending June 30, 1895-1914.

2 3 5 $12, 500
1896, . . e e e e et eaeeaneaans 20, 000
1897 to 1900, inclugive...... ... ... Liiiiiiiiiiiiia... 50, 000
1901 to 1902, inclusive. . .. .ooeoene i 100, 000
1903 t0 1906, inclusive..... .. .. ... ... ..ol 200, 000
1L 150, 000
1908 to 1910, inclusive..... ... ... ... iiiiiiiiioiio... 100, 000
1911 t0 1914, inclusive. ... .o o iiiiaiciaaan 150, 000

In the execution of the work many private and State organiza-
tions have cooperated, either by furnishing data or by assisting finan-
cially in collecting the data. Acknowledgments for cooperation of
the first kind are made in connection with the description of each
station affected and of the second kind on page 13.

Measurements of stream flow have been made at about 3,000
points in the United States and also at many points in small areas

. : 1
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in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. On July 1, 1913, 1,388 gaging stations
were being maintained by the Survey and the cooperating organiza-
"tions, and during the year many miscellaneous discharge measure-
ments 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 regular water-supply
papers from time to time. -

PUBLICATIONS.

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

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

Papers on surface water supply of the United States, 1913.

Part. | No. Title. Year used.
I| 351 ] North Atlanticbasins.....................................| Calendar year.
II | 352 | South Atlantic and eastern Gulf of Mexico basins D

.o 0.
..| Year ending Sept. 30.

TIT | 353 | Ohio River basin.....ceveeernicarerennnicnnns

IV | 354 | 8t. Lawrence Riverbasin, . .......cco.oo..... -.| Calendar year.

V | 355 | Upper Mississippi River and Hudson Bay basins... ..| Year ending Sept. 30.
M.l’issouri Riverbasin.....ccovcimevaraenioninnnn. ..| Calendar year.

VII | 3857 | Lower Mississippi Riverbasin...........oo...... -. 0.

VIII | 358 | Western Gulf of Mexico basins,. ..| Year ending Sept. 30.

IX | 359 | Colorado River basiB. .cceveeeeeunennnnna .. ....| Calendar year.
X | 360 | Great Basin....cov.iiineriiiniiiiiaiiieaaaa ....| Year ending Sept. 30.
XI | 361 | Pacific basins in California....................... . Do.

XIT | 362 | North Pacific basins. .. ........oowoeorooosos s Do.

A list of reports containing stream-flow data is presented in the
following table:
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Stream-flow data in reports of the United States Geological Survey.
{A=Annual Report; B==Bulletin; 'WS~"Water-Supply Paper.]

Report. Character of data. Year.
WthA,pt.2........... Desctrlistive informationonly...........o.o..iiiiiiiiiiiiaaoa..
1IthA,pt. 2. Monthly discharge and descriptive information................. 188390to Sept.,
1890.
LthA,pt. 2.l fennes s ) TN 18?391;10 June 30,
1Bth A, pt.3........... Mean discharge in second-feet. . ........coooumaiaaie i . 182114 to Dec. 31,
892.
4thA,pt.2........... Monthly discharge (long-time records, 1871 t0 1893)............. 18%8 gtg) Dec. 31,
893.
B13i........ Descriptions, measurements, gage heights, and ratings.......... 1893 and 1894.
16th A, pt. 2 Descriptive informationonly................................ ..
B 140... Descriptive,measuroments, gage heights, ratings,and monthly | 1895.
discharge (also many data covering earlier years).
WS1l.eeee.o ..| Gage heights (also gage heights for earlier ) TR, seeeeeans 1896.
18th A, pto4e.eeeea... Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years).
W8 15eeeeremernnnnes Descriptions, measurements, and gage heﬁhts, eastern United | 1897,
States, eastern Mississippi River, and Missourl River above
Junction with Kansas. )
WS 16aeecneanennnnnn.. Descriptions, measurements, and gage heights, western Missis- | 1897,
s‘;irgji)tel(tiiggrtbelow junction of Missouriand Platte, and western
ates. .
19th A, pt.4........... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).
w8 21... Measurements, ratings, and gage heights, eastern United States, [-1308.
castern Miss:ssigp River, and Missouri River.
W8 28......... - .| Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt. 4.. .| Monthly discharge (also for many earlier years)................. 1898,
‘W835t039.. .-| Descriptions, measurements, gage heights,and ratings.........| 1899.
21st A, pt.4... . Monthf diSChATEe. . .. .eeemeeeneaa o ceeaeeaea e ---| 1899,
W 47t052... --| Descriptions, measurements, gage heights,and ratings..........| 1900.
-| Monthly discharge. ......ooooeniiirenniiinni e .| 1900.
.| Descriptions, measurements, gage heights, and ratings.. ..1 1901,
-| Mont, disc’harge ...................................... .| 1901,
Complete data..... . eeeeee..| 1902
..................... . eeen e -..| 1903.
0... 1904.
do. 1905.
0. 1906.
WS 241 t0 252 “do: 1907-8
‘WS 261 to 272 .do. 1909.
‘WS 281 to 292 .do. 1910.
WS 301 to312. .do. -- ..} 1911
‘WS 321 t0332. P P do. aemscemsaacatcacs . .. 1912,
WS35160862..........|..... ' T TR 1913.

Note.—No data regarding stream flow are given in the 15th and 17th annusl reports.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface water supply published from 1899 to
1913. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1913, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, 321, and 351, which contain records for the New
England streams from 1903 to 1913. Results of miscellaneous
measurements are published by drainage basins.
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PUBLICATIONS. b

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below.

1. Copies may be obtamed free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and soon exhausted.

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

3. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.

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

Albany, N. Y., Room 18, Federal Building.

Boston, Mass., Customhouse Building.

Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin,
St. Paul, Minn., Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.

Salt Lake City, Utah, Federal Building.

Boise, Idaho, 615 Idaho Building. ~
Portland, Oreg., 416 Couch Building.

Tacoma, Wash., Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.

Austin, Tex., Old Post Office Building.

Phoenix, Ariz., 417 Fleming Building.

Honolulu, Hawaii, Kapiolani Building.

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

DEFINITIONS 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 a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-
feet per square mile; and (2) those which represent the actual
quantity ~of water, as run-off in depth in inches, acre-feet, and mil-
lions of cubic feet. The principal terms used in this series of reports
are second-feet, second-feet per square mile, run-off in inches, acre-
feet, and millions of cubic-feet. They may be defined as follows:

““Second-foot” is an abbreviation for ‘‘cubic foot per second.”
‘A second-foot is the rate of discharge of water flowing in a channel

69303°—wsp 362—17—2
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of rectangular cross section, 1 foot wide and 1 foot deep, at an aver-
age velocity of 1 foot per second. It is generally used as a funda-
mental unit from which others are computed by the use of the fac-
tors given in the tables of convenient equivalents (p. 7).

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

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

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

“Millions of cubic-feet’” is used to express quantities of water
stored in reservoirs, most frequently in connection with studies of
flood control.

The following terms used in these reports are not in common use
and may be defined as follows:

“Discharge relation’’ is an abbreviation for the term ‘‘relation of
gage height to discharge.”

““Control,” *‘controlling section,” and ‘‘point of control”” are terms
used to designate the section or sections of the stream below the
gage which determine the discharge relation at the gage. It should
be noted that the control may not be the same section or sections
at all stages.

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

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

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

Discharge - Run-off in depth in inches.
in d .
1 day. 28days. | 29days. | 30days. | 31days.
0.03719 1.041 1.079 1.116 Y.153
.07438 2.083 2.157 2.231 2.306
11157 312 3,236 3.347 3.459
14876 4.185 4.314 4.463 4.612
118595 5.207 5.393 5.578 5.764
‘22314 6.218 6.471 6.694 6.917
- 26083 7.989 7.550 7.810 8.070
“29752 8.331 8.628 8.926 9.
.33472 9.372 9.707 10.041 10.37%6 | _

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

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

Discharge Run-off in acre-feet.
in
second-

foet. 1day. 28 days. 29 days. | 30days. 31 days.
1.983 55.54 57.52 59.50 61.49

3.967 111 115.0 119.0 123.0-

5.950 166.6 172.6 178.5 184.5

7.934 222.1 230.1 238.0 246.0

9.917 277.7 287.6 297.5 307.4

11.90 333.2 345.1 357.0 368.9

13.88 388.8 402.6 416.5 430.4

15.87 444.3 460.2 476.0 491.9

17.85 499.8 517.7 535.5 553.4

NoTE.~—For part of a month multiply run-off for one day i)y the number of days,

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

Dischiarge Run-off in millions of cubic feet.
in
second-

feet. 1day. 28 days. 29 days. 30 days. 31 days.
0.0864 2.419 2.506 2.592 2.678

.1728 4.838 5.012 5.184 5.350

.2593 7.257 7.518 7.776 8.034

. 3456 9.676 10.024 10.368 10.712

.4320 12 095 12 530 12 960 13.390

.5184 14.514 15.036 15. 552 16.068

. 6048 16.933 17.542 18.144 18.746

.6912 19, 35 20,048 20.736 21.424

L7776 21, 22.5564 23.328 24.102

NotE.~For part of a month multiply run-off for one day by the number of days.
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1 second-foot equals 40 California miner’s inches (law of Mar, 23, 1901).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 acre-foot equals 325,850 gallons.

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

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

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare. .

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

14 horsepower equals about 1 kilowatt.
Second-ft. X fall in feet

11

water wheel realizing 80 per cent of theoretical power.

== net horsepower on

To calculate water power quickly:
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EXPLANATION OF DATA.

For each regular current-meter gaging station (see Pl I, B) the
following data are given: Description of the station, list of discharge
measurements, table of daily gage height, table of daily discharge,
table of monthly and yearly discharge and run-off. For stations
located at weirs or dams the gage-height table is usually omitted.

In addition to statements regarding the location and equipment
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the discharge
relation covering such points as ice, logging, shifting channels, and
backwater; also information regarding diversions which decrease
the total flow at the measuring section. Statements are also made
regarding the accuracy of the data and computed results.

The table of daily gage height shows the daily fluctuations of the
surface of the river as found from the mean of the gage readings
taken each day, usually in the morning and in the evening, though
at many stations only one reading is made each day. At a com-
paratively few stations water-stage recorders are used, some of which
give a continuous record of river stage in the form of a hydro-
graph, and others a record printed at regular intervals, from which the
mean daily gage height can be computed. (See Pl. II.) The gage
height given in the table represents the elevation of the surface of the
water above the zero of the gage. When the discharge relation is
affected by the presence of ice in the streams or by backwater from
obstructions the gage heights are published as recorded, with suitable
footnotes. The rating table is not applicable for such periods unless
the proper corrections to the gage heights are known and applied.
Attention is called to the fact that the zero of the gage.is placed at
an arbitrary datum and has no relation to zero flow or the bottom of
the river. In general the zero is located somewhat below the lowest
known flow to avoid negative readings.

In the tables of daily gage height the use of zeros in the hundredths
place indicate the degree of refinement to which the gage was read
and to which the mean daily gage height was computed. If a gage is
read to tenths or half-tenths once a day or to tenths twice a day no
zeros appear in the hundredths place for any stage. If the gageisread
to half-tenths twice a day or to quarter-tenths or hundredths, regard-
less of the number of readings a day, the gage heightsare published to
hundredths, and zeros appear in the hundredths place, below a certain
limiting stage. This limiting stage is so selected that the average error
in the mean daily discharge, resulting from not using the mean daily
gage height to hundredths above that stage, shall not be greater than
" 2 per cent, For water-stage recorders the allowable average error of
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the daily discharge has been taken as 1 per cent. The selection of the
percentage is arbitrary, but it should be noted that the maximum error
will in all cases be twice the average error. In like manner half-
tenths are used from the hundredths limit to another higher limit,
above which only tenths are used. It is the aim to have the gage-
height observations at each gaging station recorded to the degree of
refinement required by the above-described method of use, but in
practice it is found necessary, in order to avoid confusion in the gage
observer’s record, to have the observations for all stages recorded to
the degree of refinement required for low stages, which usually
necessitates readings to hundredths of a foot.

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

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

The table of daily discharge determined from the gage height and
rating tables gives the discharge in second-féet corresponding to the
mean of the gage readings observed each day.

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

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

umns, which are defined on pages 5 and 6, are based.
)

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends on (1) the permanence of
channel and of the relation between discharge and stage, and (2) on
the accuracy of observation of stage; measurements of discharge; .
and interpretation of data.
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In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to
the daily discharge tables, stating the probable accuracy of the rating
curves used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating curves ‘‘well defined’’ indicates, in
general, that the rating is probably accurate within 5 per cent;
““fairly well defined,” within 10 per cent; ‘“poorly defined” or ‘‘ap-
proximate,” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the monthly discharge table does not apply
to the estimate of maximum or minimum discharge nor to that for
any one day, but to the monthly mean. It is based on the accuracy
of the rating, the probable reliability of the observer, the number of
gage readings per day, the range of the fluctuation in stage, and
knowledge of local conditions. In this column A indicates that the
mean monthly flow is probably accurate within 5 per cent; B, within
10 per cent; C, within 15 per cent; D, within 25 per cent. Special
conditions are covered by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of run-
off in inches may be subject to gross errors which result from includ-
ing in the measured drainage area large noncontributing districts or
omitting estimates of water diverted for irrigation or other use.
this account the computations of ‘‘second-feet per square mile’”’ and
“run-off, depth in inches”” have not been made for streams draining
areas in which the annual rainfall is less than 20 inches, nor for
streams draining areas in which the precipitation exceeds 20 inches
if such computations might be uncertain or misleading because of
the presence of large noncontributing districts in the measured
drainage area, of omitting estimates of water diverted for irrigation
or other use, or of artificial control or unusual natural control of the
flow of the river above the gaging station. All values of ‘‘second-
feet per square mile” and ‘‘run-off, depth in inches” previously
published by the Survey should be used with extreme caution, and
such values in this report should be used with care because of possible
inherent sources of error not known to the Survey.

In general the base data collected each year by the Survey engi-
neers are published, not only to comply with the law, but also to afford
any engineer the means of analyzing in detail the results of the com-
. putations. The table of monthly discharge gives only a general idea
of the flow at the station and should not be used for other than pre-
liminary estimates. The tables of daily discharge allow more de-
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tailed studies of the variation in flow. It should be borne in mind
however that the observations in each succeeding year may be ex-
pected to throw new light on data already collected and published.

~ COOPERATION.

The work in Washington, Monta,na, Idaho, and Oregon has been
done under cooperative agreements between the United States Geo-
logical Survey and the respective States.

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

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

2. The Federal Survey retains possession of all material collected,
but this material is open to inspection by the State officials, and if
not satisfactory the agreements can be terminated at any time.

3. The salaries of gage observers and the salaries and traveling
and field expenses of the engineers are divided between the two parties
in some manner agreed upon. '

4. The places at which investigations shall be made are determined
by conference between the State and Federal officials.

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

The work in Washington was done in cooperation with the Board
of Geological Survey, composed of Ernest Lister, governor; L. F.
Hart, lieutenant governor; Edward Meath, treasurer; T. F. Kane,
president of the University of Washington, and E. A. Bryan, presi-
dent of the State college. The board was very efficiently represented
in the cooperative investigations by Henry Landes, State geologist.

Special acknowledgments are due to J. H. Lewis, State engineer of
Oregon; to A. W. Mahon, State engineer of Montana; and to A. E.
Robinson, State engineer of Idaho, and his successor, F. P. King,
for the very efficient manner in which they represented their States
in the cooperative investigations.

Acknowledgments are also due to the engineers and employees of the
United States Reclamation Service, the United States Forest Service,
and the United States Office of Indian Affairs for assistance, sugges-
tions, and the freest use of data which were gathered exclusively for
them and for which they have paid; and to the Corps of Engineers,
United States Army, to the officers of the United States Weather
Bureau for hydrographic and climatic data, and to the Umted States
Bureau of Fisheries for gage heights. ;
" The following cities, private companies, and irrigation dJstrlcts
have cooperated in the collection of records: City of Bellingham,
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Wash., Skagit Power Co., Ham, Yearsley & Ryrie Co., Spokane Val-
ley Land & Water Co., Similkameen Power Co., Wenatchee Valley
Gas & Electric Co., and Quincy Valley Irrigation District, Twin Falls
North Side Land & Water Co., Twin Falls Canal Co., I. B. Perrine,
Burbank Power & Water Co., Owsley Carey Land & Irrigation Co.,
Portneuf Marsh Valley Irrigation Co., City of Pocatello, Louis
Desportes, Twin Falls Oakley Land & Water Co., Archibald Maxwell,
Twin Falls Salmon River Land & Water Co., Idaho Irrigation Co.,
Bray Lake Reservoir Co., King Hill Extension Irrigation Co., J. M.
Waterhouse, Grandview Canal Co., Palmer & Parks, . M. Wise, Vale-
Oregon Irrigation Co., Willow River Land & Irrigation Co., Long
Valley Light & Power Co., Weiser Valley Land & Water Co., Mann
Creek Water Users’ Association, Idaho Industrial Institute, Powder
Land & Irrigation Co., Keating Carey Land Co., Lewiston-Clarkston
Improvement Co., City of Union.

DIVISION OF WORK.

Data for stations in Washington, Montana, Idaho, and Oregon were
collected and prepared for publication under the supervision of G. L.
Parker, W. A. Lamb, G. C. Baldwin, and F. F. Henshaw, district
engineers, who were assisted in this work by F. B. Storey, A. H.
Tuttle, James E. Stewart, J. T. Hartson, B. E. Jones, J. M. Ray,
E. S. Fuller, C. O. Brown, I. L. Collier, H. J. Dean, H. D. Padgett,

"J. G. Mathers, J. H. Morgan, E. D. Burchard, A. B. Purton, H. L.
Stoner, Lynn Crandall, R. C. Pierce, L. W. Jordan, Howard Kimble,
R. R. Randell, C. L. Batchelder, C. G. Paulsen, H. M. Nelson, John
Dubuis, M. I. Walters, and P. V. Hodges, employees of the United
States Geological Survey, and by E. W. Kramer, Forest Service
hydrographer.

Data for stations in the Yakima River basin exclusive of the
Yakima Indian Reservation were collected and prepared for pub-
lication in cooperation with Paul Taylor, engineer in charge of
bydrometric work, United States Reclamation Service, who was
assisted by F. E. Moxley, W. W. Humphrey, and R. Ray.

The report was assembled by James E. Stewart, E. S. Fuller, and
H. J. Dean and was reviewed by G. C. Stevens.
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GAGING~STATION RECORDS.
QUINAULT RIVER BASIN. .
QUINAULT RIVER AT QUINAULT, WASH,

Location.—In the NE. } sec. 8, T. 23 N., R. 9 W., at mouth of Canoe Creek, north
end of Quinault Lake, at Quinault post office.

Records available.—October 29, 1911, to September 30, 1913.

Drainage area.—273 square miles. ~

Gage.—Vertical staff in two sections about 400 feet above the mouth of the Canoe
Creek.

Channel and control.—Permanent.

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

Winter flow.—Discharge relation not affected by ice.

Diversions and storage.—Diversions, none; storage, natural, in Quinault Lake.

Accuracy.—Results good.

Discharge measurements of Quinault River at Quinault, Wash., during the year ending
Sept. 30, 1918,

Date. Madeby— | dage | Dl || Date. Made by— nfe | o

Feet. | Sec.ft. Feet. | Sec.-ft.

Oct. 12 { F. B. 8torey........... 0.88 807 || Mar. 10 | James E. Stewart, ..... 1.97 1,640

Nov. 24 | James E. Stewart. . 4.58 4,970 || Sept. 23 |..... L U T, 1.34 1,080
26 J..... £ U T, 3.59 3,550

Daily gage height, in feet, of Quinault River at Quinault, Wash., for the year ending Sept.
30, 1913, (

[J. A.Ingram, A. V. Higley, observers.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
1.6 2.5 2.6 4.9 2.6 1.7 2.2 2.3 4.1 4.6 2.5 1.1
2.0 2.3 2.6 5.4 2.4 1.7 2.2 2.0 4.6 4.2 2.5 1.0
1.8 2.3 4.8 5.2 2.3 L6 2.1 1.9 4.8 3.7 251 23
1.7 2.4 5.2 4.5 2.2 L7 2.2 1.8 4.6 3.4 2.4 5.8
1.6 3.0 4.3 3.8 2.1 1.8 2.2 1.8 4.4 3.4 2.4 6.0
1.4 3.4 3.8 3.3 2.0 1.7 2.6 1.8 4.0 3.5 2.3 4.8
1.2 3.7 3.2 3.2 1.9 1.8 2.4 1.9 3.9 3.8 2.1 3.9
1.1 4.1 3.0 3.1 1.8 1.9 2.3 2.3 3.8 3.6 2.0 3.3
L1 ... 2.6 3.0 1.7 2.0 2.1 2.6 3.7 3.4 2.0 2.8
1.0 |....... 2.5 2.8 1.6 2.0 2.1 3.3 3.6 3.6 1.9 2.5
.95 ..., 2.4 2.6 1.6 2.0 2.0 3.6 3.4 3.6 1.8 2.3
90 ...l 2.7 2.4 1.6 2.0 2.3 4.2 3.4 3.4 1.8 2.1
.80 ....... 3.1 2.4 1.5 1.9 2.4 4.1 3.6 3.3 1.7 1.9
B ) RO 4.4 2.4 2.0 1.8 2.4 3.8 3.5 3.2 1.6 1.8
N 3 OO 4.7 2.3 2.9 1.7 2.4 3.8 3.4 3.0 1.5 1.8
851 ..., 4.6 2.3 4.8 1.8 2.3 3.7 3.4 2.8 1.4 1.8
1.8 ..ol 4.8 2.2 6.3 3.0 2.2 3.4 3.1 2.7 1,6 1.6
2.2 {oe..... 4.7 2.1 5.9 3.4 2.2 3.3 3.1 2.8 L7 1.6
2.4 8.2 4,5 1.9 4.6 3.2 2.5 3.1 3.3 3.0 1.6 1.8
2.4 7.3 4.2 1.9 3.8 2.8 2.7 3.0 3.6 3.2 1.4 15
2.3 5.6 3.5 1.8 3.4 2.6 2.9 3.0 3.7 3.4 1.4 1.4
2.3 5.4 3.2 L7 3.0 2.3 2.9 3.0 3.9 3.6 1.3 1.4
2.6 4.9 3.1 1.7 2.6 2.1 2.7 3.3 4.0 3.6 1.3 13
2.6 4.6 3.1 31 2,4 2.0 2.6 3.4 3.8 3.6 1.3 1.2
3.2 4.2 3.0 3.9 2.2 1.8 2.5 3.6 3.8 3.5 1.3 1.2
4.4 3.6 2.7 4.7 2.0 1.7 2.5 3.6| .3.6 3.2 1.3 1.2
4.1 3.3 2.7 4.0 1.9 1.6 2.4 4.2 3.5 3.0 1.3 1.1
3.6 2.9 2.8 3.5 1.8 1.8 2.4 4.2 3.4 2.9 1.2 1.4
3.3 3.8 ].en.... 3.2 2.6 2.3 3.9 3.4 2.7 L2 1.4
3.0 2.7 faeennnn 3.0 .. 2.5 2.2 3.7 4.0 2.5 1.1 1.4
kB S (R R 2.7 2.6 |....... 3.8 [enaeee 2.4 L1.-.... .
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Daily discharge, in d-feet, of Quinault River at Quinault, Wash., for the year ending
. Sept. 30, 1913.

Day Oct. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,810 | 1,400 | 1,870 | 1,970 | 4,280 | 5,050 | 2,100 940
2,080 | 1,400 | 1,870 { 1,670 | 5,050 { 4,430 | 2,190 870
1,970 ( 1,820 § 1,770 | 1,580 | 5,370 | 3,710 | 2,190 | 3,970
1,870 | 1,400 | 1,870 | 1,490 | 5,050 | 3,300 | 2, 7,100
1,770 | 1,490 } 1,870 | 1,490 | 4,730 { 8,300 | 2,080 | 7,
1,670 | 1,400 | 2,310 | 1,490 | 4,130 | 8,430 } 1,970 | 5,370
1,580 | 1,490 | 2,080 | 1, 3,990 | 8,850 | 1,770 , 990
1,490 | 1,680 { 1,970 | 1,970 | 3,850 | 3,570 | 1,670 | 3,170
1,400 | 1,670 1 1,770 | 2,310 | 3,710 | 3, 1,670 2,
1,320 | 1,670 | 1,770 | 3,170 | 3,670 | 3,570 | 1, 2,190
1,320 ( 1,670 | 1,670 | 3,570 | 3,300 | 8,570 1 1,490 | 1,970
1,320 | 1,670 | 1,970 | 4, 3,300 | 3,300 | 1,490 | 1,770
1,240 | 1,580 | 2,080 | 4,280 | 3,570 | 8,170 | 1,400 | 1,580
1,670 | 1,4 2,080 | 3,850 | 8,430 | 3,040 | 1,320.] 1,490
2,670 | 1, 2,080 | 3, 3,300 | 3, 1,240 | 1,490
5,370 | 1,490 | 1,970 | 3,710 | 3,300 | 2,550 | 1,160 | 1,490
8,040 | 2,790 | 1,870 | 3,300 | 2,910 | 2,430 | 1, 1,320
7,280 | 3,300 | 1,870 | 3,170 | 2,910 | 2,550 | 1,400 | 1,320
5,050 | 3,040 | 2,190 | 2,910 | 3,170 1 2,790 | 1,320 | 1,320
3,850 | 2,550 | 2,430 | 2,790 | 3,570 | 3,040 1,160 | 1,240
3,300 | 2,310 | 2,670 | 2,790 | 8,710 | 8,300 | 1,160 | 1,160

1,970 | 2,670 | 2,790 | 3, 3,670 | 1,080 | 1,160
1,770 | 2,430 | 3,170 | 4,130 | 3,570 | 1,080 | 1,080
1,670 | 2,310 | 3,300 | 3, 3,670 | 1,080 | 1,010
1,490 | 2,190 | 8,570 | 3,850 | 3,430 | 1,080 | 1,010
1,400 } 2,190 | 3,570 | 3,570 | 3,040 | 1,080 | 1,010
1,320 | 2,080 | 4,430 | 8,430 | 2,790 | 1,080 940
1,490 | 2,080 | 4,430 | 3, 2,670 | 1,010 | 1,160
12,310 | 1,970 | 3,990 | 3,300 | 2,430 | 1,010 | 1,160
2,190 | 1,870 | 3,710 | 4,130 | 2,190 | 940 | 1,160
2,310 |....... ,850 |....... 2,080 0 |.......

Nore.—Discharge determined from rating curve well defined below 8,000 second-feet; discharge inter-
polated Nov. 9-18 and Dec. 29-31.

Monthly discharge of Quinault River at Quinault, Wash., for the year ending Sept. 30, 1913.

[Drainage area, 273 square miles.}
Discharge in second-feet. Run-off,
Month. por | Depthim| ‘}a"g;,"
i es on ol )
Maximum, | Minimum. | Mean. sqlhsm drainage | acre-feet.
mile. area.
7
4,730 704 1,870 6. 85 7.90 115,000 | A.
12,000 1,970 5, 20.7 23.09 337,000 | B.
6,040 2,080 3,600 13.2 15.22 , A.
6,380 1,400 2,990 1.0 12.68 ,000 | A,
8,040 1,240 2,580 9,46 9.84 143,000 | A.
3,300 1,320 1,810 6.63 7.64 111,000 | A.
2,670 1,670 2,060 7.55 8.42 123,000 A\
4,430 1,490 3,040 1.1 12.80 187,000 | A.
5,870 2,910 3,790 13.9 15. 51 ,000 | A.
5,050 2,080 3,210 1.8 13.60 197,000 | A.
2,190 940 1,430 5.24 6.04 , 900 .
7,460 870 2,050 7.51 8.38 122,000 | A.
12,000 704 2,840 10.4 141.12 | 2,050,000
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PUGET SOUND DRAINAGE BASIN.

NISQUALLY RIVER NEAR ASHFORD, WASH.

Location.—In SW. }sec.33, T.15 N., R. 7 E., abouthalf a mile below west boundary
of Mount Rainier National Park and 7 miles east of Ashford.

Records available.—October 28, 1910, to September 30, 1913; fragmentary. -

Drainage area.—73 square mlles

Gage.—Record of stage obtained by measuring down from reference pomt on a
foot-log.

Channel and control.—Sand and gravel; shifting.

Discharge measurements.—Made from cable 100 yards below foot-log or by wading.

Winter flow.—Discharge relation affected by ice.

Diversions.—None.

Cooperahon.——Gage—helght record furnished by officers of the Mount Rainier
National Park.

Estimates withheld for additional data.
Daily gage height, in feet, of stqually River near Ashford Wash., for the year ending Sept,
13.

?

{Edward 8. Hall and F. C. Moore, pbservers.]

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

3
.| %

p ool g
“] W1+
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PUYALLUP RIVER NEAR ELECTRON, WASH.

Location.—In NE. $ NW. }sec. 3, T.16 N., R. 6 E., about 1,000 feet above intake
of Puget Sound Traction, Light & Power Co.’s flume, one-fourth mile below
Mowich River, and about 10 miles southeast of Electron. -

Records available.—January 1, 1909, to September 30, 1913.

Drainage area.—91 square miles.

Gage.—Friez water-stage recorder.

Channel and control.—Gravel and bowlders; shifting.

Discharge measurements.—Made from log bridge near the gage.

Winter flow.—Discharge relation not materially affected by ice.

Diversions.—None above station. -

Accuracy.—Results fair. .

Cooperation.—Gage-height record and some discharge measurmenets furnished by
Puget Sound Traction, Light & Power Co.

Discharge measurements of Puyallup River near Electron, Wash., during the year ending
Sept. 80, 1913,

Date. Made by— nocks | charse. | Date- Madse by— noks | i,
Feet, | Secft. Feet. Scc.-ga.s
July 27 | Tuttleand Barber.....| "1.52 | = 693 || Sept. 23 | Barber and Waitew.....| ~0.85
Sept. 9 | Barber and Waite......| 1.07 372

" Daily gage height, in feet, of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1913.. :

[J. A. Waite, observer.)

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.66| 0.70{ 1.32 0.63| 0.30| 0.40] 0.53| 2.35} 2.19| 1.83 1,10
.67 . 2.30 .60 .33 .34 .48} 2,53} 1L.84] 198 1.13
641 L10| 2.97 .57 .38 . 471 2.50| 1.56| 1.87 2.00
.66 . 2.05 .41 . .421 2,36 1.55] 1.95 3.07
.80 . 1.42 .50 .45 A2 .43 1.95| 1.62] 1.8 2.20 -
.82 L1 112 .42 .44 37 591 L77] L95] 1.65 1.38
.90 L1 1,06 39 47 .32 W95 198 2,02 1.87 1.25
1.55 .75 .97 .34 .58 200 L19} 2,171 L.87] 1.93 1.25
2.156 77 .82 . .56 311 L4 187} L78( 1.58 1.10
1.70 .75 .70 .28 .55 .40 137} L61| L97] 1.59 1.00
1.80 .75 .65 2 .51 1.16 | 1.64 ) 1.65] 1.60 1.05
2.10 .71 .61 .24 481 Lo0} 1L12) 1.75| 1.54) 1.42 1.22
3.00 .87 .57 .26 .41 91} Loo| 1.88) 1.45] 1.17 1.24
2.10 77 .50 .65 .38 .84 .93] 1.65| 133} 101 1.00
1.70 .73 .45 1.34 .34 .81 94| 1481 122 .93 .99
1.50 .80 40| 150 .40 75 921 1.32] 121 .86 1.27
1.40 .80 .36 172 .41 .78 .88] 1.29] 1L.26} 1.18 1.50
1951 L15 .321 L31 . 91 138 1.47 .95 1.29
2.25 .90 29 L05 .39 105 91 L90) 1.80 .87 1.10
1.75 .84 .27 .90 .30 L04 .90 | 1.88) 2.06 +93 1.15
1.47 .78 <27 .80 .29 L18) .96) 2,14 2.50) 1.15 1.3
1.20 .76 <22 .68 28] LO5] L19| 2.24] 2.40} 1.65 1.02
.10 .89 22 .60 24 .88 1.47] 2.35] 2.35| 1.94, .90
1.00 .86 | 1.39 .50 .20 . 1.61]| 2.2471 2.27| 1.64 .89
.95 .81 2,00 47 <22 .82 | 1.68| 2.19| 1.95] 1.60 .90
.89 .76 1.34 .43 .18 .94 2.20] 1.99] 1.68| 1.50 .97
.84 W7 .16 .86 2.35| 1.78] 1l.64| 1.40 1.01
.79 .73 .20 W77 2.00] 1.90( 1.55| 1.54 1.35
LB 2.05 .80 69| 1.68| 1.77| 1.47} 1.76 1.25
751 2.10 .62 .6 1.65] 2.25] 1.35| 1.49 .97
....... 1.60 A8 ...l 1.88).......] 1.68] 1.25|.......
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Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
382 270 285 534 224 145 165 198 | 1,150 | 1,330 978 398
338 274 293 | 1,450 215 151 153 185 (1 988 11,120 415
364 262 468 | 2,210 208 161 149 182 1 1,670 730 11,0201 1,140
301 | 270 1,190 203| 168} 155 170|1,520{ 722 )1,000| 2,330
262 ) 325 317 ‘61| 190| 178} 170} 1721, 783 998 1,340
251 334 289 409 170 175 159 212 922 | 1,090 810 579
255 368 289 379 163 182 149 330 | 1,120 { 1,160 | 1,020 486

738 338 153 210 145 448 11,3101 1,020 ¢ 1,070 486
270 | 1,200 313 282 145 205 147 62811, 9 748 398
255 245 142 202 188 571 774 | 1,110 756 350
255 920 138 192 296 432 801 810 765 374
255 | 1,160 289 218 136 185 350 409 722 611 467
25811, 208 139 168 314 350 | 1,030 636 437 480

442 640 157 874 1681 269| 303 512 493 443 679
1,040 495 149 185 318 3144 579 330 512
442 11,2801 368 144 374 163 374 314 | 1, 950 300 398
309 342 140 310 45| 369 310(1,030|1,200{ 322 426
274 686 317 140 | 275 143 443 334 | 1,280 | 1,670 426 620
373 520 133} 239 142 374 48 11,381, 810 360
329 468 364 1331 215 136 303 1,500 | 1,500 | 1,080 310
313 416 351 190 130 275 774 11,380 1,420 801 306
705 | 392 329 { 1,140 182 133 282 8371 1,330 | 1, 765 310
468 3 549 172 125 326 ] 1,340 | 1,130 837 679
387 342 | 313 159 125 296 | 1, 801 504 355
321 297 ] 350 151 130 266 | 1,140 | 1,050 722 713
320f 305{1,1201 306 |....... 275 242 83" 22 654 912 486
297 305 | 1,160 | 275 |....... 221 318 | 810 1,400 557 671 338
281 |....... 70| 245 |....... 185 |....... 1,030 |....... 792 486 0.......

Nore.—Discharge determined Oct. 1 to Dec. 31 as follows: From a rating curve fairly well defined
%mwm altadl,ooo second-feet; Jan. 1 to Sept. 30 from rating curve fairly well defined between 200 and
-feet.

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

1913.
[Drainage area, 91 square miles.}
Discharge in second-fest. Run-off.
Month. per | Depthin . f:glyl-
Maximum, | Minimam.| Mean. | square mﬂg aggg-aig%
mile. e .
705 251 331 3.64 4.20 20,400 | B.
1,990 262 654 7.19 8.02 38,900 | B.
1,160 285 396 4.35 5.02 24,300 | B.
2,210 133 442 4.86 5. 60 27,200 1 B.
136 262 2.88 3.00 14,600 | B.
275 125 168 1.85 2,13 10,300 | B,
443 145 261 2.87 3.20 15,500 | B.
1,500 170 5.74 6.62| 32,100 B.
1,700 512 1,000 12.0 13.39 64,900 | B,
1,670 460 916 10.1 1L.60 56,300 | B.
1,120 296 701 7.70 8.88 43,100 | B.
2,330 306 548 6.02 6.72 32,600 | B,
2,330 125 526 5.78 78.38 380,000
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WHITE RIVER AT BUCKLEY, WASH.

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

Records available.—April 22, 1899, to August 31, 1903 (gage heights only January 1,
1902, to August 31, 1903); October 1, 1910, to November 30, 1911; January 18,
1913, to September 30, 1913.

Drainage area.—424 square miles.

Gage.—Vertical staff and Fuller water-stage recorders.

Channel and control.—Large bowlders and cobblestones; likely to shift during
floods; gradient very steep.

Discharge measurements.—Made from a plank walk on lower cross beams of the -
Northern Pacific Railroad bridge.

Diversion.—White River flume diverts water from river about a mile above gage.
Monthly discharge computed from combined flow of river and canal.

Accuracy.—Results good. Frequent measurements are required to define the rating
curve.

Cooperation.—Gage-height record and some discharge measurements furnished by
Puget Sound Traction, Light & Power Co.

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

30, 1913,
- Dis-
Date. Made by— hgg?h: a clPairsgs. Date. Made by— hgia . charsga.
Feet. | Sec.-ft. Feet. | Sec.ft.
Mar. 12 Ludlow and Osgood 54,6 98.9 || July 19 | Parker, Tuttle, and 6.46 1,120
13 |.....do.. [, b6.3 ] 1,030 Ludlow..............

a Add 620 feet to gage heights to reduce to datum of Puget Sound Traction, Light & Power Co.’s bench
b Gage readings to tenths only.
Daily gage height, in feet, of White River at Buc]cley, Wash., for the year ending Sept. 30,

[O. E. Osgood, observer.]

SERBR SuH2Y HIVIR INSBR SRIVL N3

Day. Jan. | Feb. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
5.12 5.90 6. 60 7.62 7.05 6.05 4.
5151 6.39| 6.56] 7.90] 7.03| 6.06 4.
5.20 5.62 6.51 7.95 6. 96 6.00 5.
5.26{ 6.25] 6.521 7.80| 690} 595 6.
5.36| 6.31] 651} 7.35| 6.91] 593 5.
5.40| 6.10]| 660} 7.20| 7.00| 5.8 5,
5. 50 5.41 6. 82 7.22 7.10 5. 86 5.
5.761 536) 7.08f 7.30| 7.00] 5.87 5.
581 &638| 7250 7341 6.87| 572 4.
5.80] 560| 7.30] 7.02| 6.8 5.66 4.
5.70| 6.1} 7.29] 6.96| 6.78| 565 4.
5.40| 6.64f 7.20| 6.97| 6.78]| 5.60 4.
5.65 6.42 7.08 7.01 6.74 5.40 4.
5.25| 6.25| 703] 7.22( 6.65| &5.32 4,
5.14| 620 7.05] 7.22] 6.50| b5.20 4.
5.20 5.95 7.03 7.01 6. 50 4.80 4.
535¢( 572 7.00{ 6.68! 6.50]| 4.64 4,
5.60| 6.06| 6.93] 6.55| 6.46| 4.51 4,
5.46 6. 54 6.95 6.78 6. 51 4.40 4.
5.28] 6.80| 6.93| 68| 660 4.42 4.
5101 6.93| 6.98] 6.82| 6.65]| 4.48 4.
5.01 6. 81 7.10] 6.93| 6.68| 4.60 4.
4.92 6.30 7.26 6.98 6.62 4.90 4.
4.95| 58| 7.40| 691] 652 4.98 4.
47| 5878 7.41 6.90| 6.40| 5.30 3.
47| 605| 7.53| 6.8 628] 577 3.
5491 6.46| 7.62| 6.71] 6.20| 5.65 3.
6.02| 636 722| 6.71 6.15| 5,61 3.
6.31 6.40 7.28 6.70 6.08 5. 61 4,
6.50| 6.36{ 7.34| 68| 59| 546 4.
6.42 |........ 7.45 |oeenn... 6.00] 5.20........

Nore,—Record lost, Feb, 9-21,
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Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending Sept.

30, 1913,

Day. Jan. | Feb. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
579 257 710 | 1,390 8,350 | 2,010 740 144
526 270 380 | 1,340 4,180 1,970 748 79
702 290 513 | 1,280} 4,340 1,850 699 192
774 317 1,010 | 1,200 3,830 | 1,750 662 867
650 365 1,070 | 1,270 | 2,620 | 1,770 646 684

200 576 356
330 596 245
603 170
505 1
469 144
463 126
434 117
332 137
296 117
245 96
108 72
70 8
46 100
29 75
32 41
-4 83
62 111
137 41
163 10
287 7
536 6
463 6
440 7
440 9
361 8
2451 .......

Nore.—Discharge determined from rating curves fairly well defined between 60 and 1,200 second-feet,
applicable as follows: Jan. 18 to June 3 and June 4 to Sept. 30.

Monthly discharge of White River at Buckley, Wash., for the year ending Sept. 30, 1913,

. Discharge in second-feet. Run-off |,
Month. . - (totalin |00~
Maximum. | Minimum. | Mean. | acre-fest). | T3¢V

2,720 671 18,600 | B

1,270 121 450 27,700 | B

1,860 360 939 55,900 | B

3,350 L20 [ 2,140 132,000 | B

1340 200| 2150 | 128000 B

2,100 69| 1,330 84,500 | B.

748 29 3| 22800 | B.

867 6 143 8,510 | B.

Combined monthly discharge of White River and flume at Buckley, Wash., for the year
ending Sept. 30, 1913,

[Drainage area, 424 square miles.]

Discharge in second-feet. Run-off.
Depth in Accu-
Month. Per ;. N
incheson | Totalin |racy.
Maximum, | Minimum.| Mean. sl%nglx;re drainage | acre-feet.
. area.

...... 1,320 3.11 1.62 36,700 | B.
1,360 603 1,030 2.43 2.80 63,300 | B.
2,460 622 1,710 4.03 4.50 102,000 | B.
4,290 1,290 2,260 5.33 6.14 139,000 | B.
4,850 2,400 3,280 7.74 8.64 195,000 | B.
2,710 1,400 2,110 4.98 5.74 130,000 | B.
1,590 740 1,070 2.52 2.90 65,800 | B.
2,070 519 770 1.82 2.03 45,800 | B.
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WHITE RIVER FLUME AT BUCKLEY, WASH.

Location.—In sec. 35, T. 20 N., R. 6 E., about one-fourth mile below intake, and
about a mile northeast of Buckley.

Records available.—January 18 to September 30, 1913.

Gage.—Vertical staff and Fuller water-stage recorder.

Discharge measurements.—Made from cross ties on top of flume; stay line used
for high velocities.

Accuracy.—Results good.

Cooperation.—Gage-height record and some discharge measurements furnished by
Puget Sound Traction, Light & Power Co.

Discharge measurements of White River flume at Buckley, Wash., during the year ending
Sept. 30, 1913.

is- Dis-
Date. Madeby— |88 | carpe. || Date. Madeby— |8t | cnarge.

0
131{.... L ¢1.5 udlow.

Feet, Scc.(-ﬁté _ . Feet. Sec.-g.
Mar. 12 | Ludlow and Osgood....| 4.6 1,184 July 19 Pall:ker, Tuttle, and | 3.86 7
19 | Parker and Ludlow....}! 3.85 890

@ Gage read to tenths only.

Daily gage height, in feet, of White River flume at Buckley, Wash., for the year ending
Sept. 30, 1913,

[O. E. Osgood, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.14 3.32 0.20 1.76 2.70 3.72 2.98
3.14 3.30 .20 1.72 2.12 3.75 3.156
3.20 1.00 .20 1.52 2.10 3.65 3.95
3.20 .20 .20 4.18 2.10 3.60 4.60
3.25 .21 .22 5.37 2.10 3.60 3.90
3.30 1.23 .80 5.20 2.15 3.45 3.37
3.35 3.26 1.20 5.20 2.20 3.55 3.22
3.40 3.25 .23 5.55 2.80 3.58 3.30
3.42 3.24 .22 5.18 3.45 3.27 3.08
3.43 3.33 .21 4.79 3.55 3.30 2.80
3.42 3.60 .23 4.72 3.25 3.35 2.76
3.80 4.00 .23 4.80 3.17 3.20 2.82
2.50 4.26 .70 4.88 3.30 2.98 2.90
3.43 4.22 .23 2.35 3.00 2.85 2.88
3.37 4.20 .22 .72 3.30 2,95 2.85
3.38 4.50 .21 2.10 3.20 3.17 3.05
3.40 4.78 .20 4.40 3.28 4.00 3.26
3.25 3.41 5.01 .95 4.62 3.64 3.75 3.28
3.25 3.40 4.46 .25 5,00 3.95 3.60 3.12
3.05 . 3.39 3.10 .25 4.99] 4.30 3.67 2.98
3.29 3.50 2.90 .70 4.99 4.75 3.72 3.20
........ 3.15 3.40 3.40 2.96 .20 5.25 4.80 3.95 3.18
......... 3.15 3.38 3.37 4.25 .65 5.32 4.80 4.07 2.91
......... 2.00 3.32 3.15 4.80 .20 5.20 4.60 4.00 2.86
.30 3.26 3.22 4.78 1.10 5.00 4.25 3.00 2.82
2.10.f 3.26 3.23 4.98 .20 4.95 3.87 2.20 2.81
4.02 3.21 1.40 3.78 4.00 4.83 3.78 2.20 2.88
3.95 3.20 .22 3.03 4.50 4.80 3.70 2.20 3.10
3.94|. . .21 3.02 1.70 4.80 3.60 2.60 3.20
3.94 |. .23 1.96 1.70 3.98 3.45 2.82 2.85
3.86 . 25l L70|........ 3.50 3.10§........

Nore.—Record lost Feb. 9-21.
69303°—wsp 362—17—3
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Daily discharge, in second-feet, of White River flume at Buckley, Wash., for the year
ending Sept. 30, 1913.

Day. Jan. | Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept.
622 685 15 480 834 568
622 678 15 227 322 845 625
642 109 15 190 317 807 924
- 642 15 151 1,020 317 788 1,200
660 16 17§ 1,570 317 788 904
678 142 82| 1,490 330 732 703
696 664 138 | 1,530 342 769 649
714 660 18{ 1,660 510 780 678
72