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SURFACE WATER SUPPLY OF LOWER COLUMBIA
RIVER AND PACIFIC SLOPE DRAINAGE BASINS
IN OREGON 1921 ‘

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the Umted States durmg
the year ending September 30, 1921.

The data presented in these reports were collected by the United
States Geologlcal Survey under the, following authonty co,ntalned
in the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Dxrector] shall have the dlrectlon of the Geologl- ]
cal Survey and the classification of public lands and examination of the geologmal';
structure, mineral resources, and products of the national domain. - ‘

The work was begun in' 1888 in connection ‘with specml studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Oongress have
carried the followmg items and appropriations:

For.gaging the streams and determmlng 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 é;Lded June 30,5 1 895—192é ‘

1895 ... _ e P T T T PR iremem e $12, 500, 00
1896, . el . 20, 000. 00
1897 to 1900, inelusive_ ... ______.____ [ ‘50, 000. 00 .
1901 ‘to 1902, ineusive_ /1l ___ ‘L. ___________ _..100, 000.00°" -
1903 to 1906, inclusive______lia._Zi.ooo o T . 200, 0600. 00- -
, ’.,19()7_______-__-____-_;-___J“__v;;, _____ U, 150, 000. 00
1:1908 to 1910, mcluswe---.__‘_---_1_--_; TR 100, 000. 00
» 1911 to 1917, inclusive..__._._____ - 150{ 000. 00

175, 000. 00

148, 244. 10

L 1%5,1000..00 .. o
1921 5 i [T Y : o - 180, 006::00 2Lil”
S 1922 ,<;_.,_-.,-.’....,_-‘.‘-,.-.d.b..‘._-- 180,,000. 00 .-

In the execution of the work many private and State. orgamm
tions ‘hawve: cooperated either. by furnishing dataior by assisting in
collecting data. - Acknowledgments-for: coeperation of the first kind
are made in connection with the description:of each station affected;:
cooperation of the second kind is acknewledged:on page 9. . :. .-

1
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Measurements of stream flow have been made at about 5,200
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1921, 1,350 gaging stations were
being maintained by. the Survey and the cooperating organizations.
Many miscellaneous discharge measurements are thade at other
points. In connection with this work data were also collected in
regard to prempltatlon, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

’ _ DEFINITION OF TERMS

~ The volume of water flowing in a stream—the ‘‘run-off”” or ‘‘dis-

charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These térms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in 1nches, 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 seeond.”
A second-foot is the rate of discharge of water flowing in a ¢hannel
of rectangular cross spction 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 in inches” is the depth to which an area Woul'd 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 sactmns of the
stream below the gage which determines the stage-discharge relation
at the gage. It should be noted that the control may not be the
same section or sectidns at all stages. :
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The ‘“‘point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the control.

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1920, and ending September 30, 1921. At the beginning of Janu-
ary 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 comsist 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 readmgs on a staff or chain gage or from a water-stage recorder
that gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter. (See Pls. I, II.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.

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 is computed.

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

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of dlscharge measure-
ments are published. -

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge rela-
tion, covering such subjects as the occurrence of ice, the.use of the
stream for log drlvmg, shifting of control, 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, in general, the discharge in

- second-feet corresponding to, the miean of the gage heights read each -
day. At stations on streams subject to sudden or rapid diurnal
108543—25t—wsp 534——2
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fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ““ Maximum ”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height, and the corresponding discharge was consequently larger
than given in the maximum column. Likewise, in the column
headed “Minimum” the quantity given is the mean flow for the
day when the mean gage height was lowest. The column headed
“Mean” is the average flow in cubic feet for each second during the
month: On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

A paragraph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment 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 tables ‘“well defined”” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘“‘fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the main rating curve. -

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing ‘discharge per square mile and run-off in inches may be
subject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage. area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘‘Second-feet per. square mile” and.‘Run-off

x‘For a mare detailed discussion of the aceuracy of stream-flow data see Grover, N. C., and E'['o'yt‘,' b "C“.,
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. §3-59, 1916.
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in inches”” are therefore not. computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘““second-feet per square mile” and “Run-off in inches”
published in earlier reports by the Survey should be used with
caution because of possible inherent sources of error not known to
the Survey.

Many gaging stations on streams in the irrigated areas of the
United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

The table of monthly discharge gives onfy 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 data prepiously published.

‘PUBLICATIONS

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

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

Part I. North Atlantic basins.

I1. South Atlantic and eastern Gulf of Mexico basms
II1. Ohio River basin. :
IV. St. Lawrence River basin.

V. Upper Mississippi River and Hudson Ba.y basms
VI. Missouri River basin.

VII. Lower Missippi River basin.

VIII. Western Gulf of Mexico basins.

IX. Colorado River basin.

X. Great basin.

XI. Pacific basins in California.



6 SURFACE WATER SUPPLY, 1921, PART XII—C

Part XII. North Pacific slope basins, in three volumes:
A. Pacific slope basins in Washington and Upper Columbia River basin.
B. Spake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

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

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

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

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

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

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., State House.

Asheville, N. C:, 316 Jackson Building.

Chattanocoga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, I11., 624 South Michigan Avenue.

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

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., 210 Agricultural Building; University of Arizona."
Austin, Tex., State Capitol. '
Honolulu, Hawaii, 25 Capitol Building.

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

Stream-flow records have been obtained at about 5,200 points
in the United States, and the data obtained have been published in
the reports tabulated on pages 7 and 8.
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Stream-flow data in reports of the United States Geological Survey

[A=Annual Report; B=Bulletin, W=Water-Supply Paper]

Report Character of data Year,
10th &, pt.2..._.._. Descriptive information only_ . ... oooo oo
1th A, pt.2__.__.__ Monthly discharge and descriptive information__ _| 1884 to Sept., 1890.
12th A, pt. 2. ... ].... L T P 1884 to June 30,1891..
13th A, pt.3__._.... Mean discharge in second-feet... .. ... __ ..} 1884 to Dec. 31,1892,
14th A, pt.2________ Monthly discharge (long-time records, 1871 to 1893) ___ .| 1888 to Dec. 31,1893,
131 .. Descriptions, measurements, gage heights, and ratings. -| 1893 and 1894.
16th A, pt. 2._.___.__| Descriptive, information only __ ... ... _..._.._.
40 Descriptions, measurements, gage heights, ratings, and monthly | 1895.

discharge (also many data covering earlier years).
Gage pelights (also gage heights for earlier years
Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

1896.
1895 and 1896.

W15 . Descriptions, measurements, and gage heights, eastern United | 1897,
States, eastern Mississippi River, and Missouri River above
junction with Kansas.

W16 . Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and Platte, and west-
ern United States. .

19th A, pt.4___.____ Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time recorris). .

W2 . Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.

W28 ______ e Measurements, ratings, and gage heights, Arkansas River and | 18098.
western United States,

20th A, pt. 4. _..__ Monthly discharge (also for many earlier years) . ___...._.__..... 1898.

W35t039._.__...__ Descriptions, measurements, gage heights, and ratings. . -.| 1899.

21st A, pt. 4. .. _._ Monthly discharge. - .- ... ..| 1899.

WA47t052. . ... Descriptions, measurements, gage heights, and ratings.- _-| 1900. .

22d A, pt. 4. . ____ Monthly discharge. ... e --| 1800.

W65,66......._.___ Descriptions, measurements, gage heights, and ratings.. -.| 1901.

W75 . Monthly discharge_ .. ~.1 1901.

W82t085. .. ..... Complete data........._. .

W 97 to 100 d

W 124 t0 135..

dd=dddddd=dd<€=g
SERRRLR

OV N

The records at most of

the stations discussed in these reports

extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made

each year.

An index of the reports containing records obtained

prior to 1904 has been published in Water-Supply Paper 119.
. The table following gives, by years and drainage basins, the num-
bers of the papers on surface-water Supply published from 1899 to

1921.

The data for any particular station will, as a rule, be found in

the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1923, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501,
and 521, which contains records for the New England streams from
1903 to 1921. Results of miscellaneous measurements are published
by drainage basins.
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DIVISION OF WORK 9

COOPERATION

The work in Oregon and Washington was carried on under coopera-
tive agreements between the United States Geologlcal Survey and
the respective States.

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

Acknowledgments are due to Percy A. Cupper, State engineer
of Oregon, and to Henry Landes, State geologist of Washington, for
the efficient manner in which they represented their States in the
cooperative investigations.

Acknowledgments are also due to the United States Bureau of
Reclamation, the United States Forest Service, and the United
States Office of Indian Affairs, for assistance, suggestions, and the
use of data gathered exclusively for them and paid for by them,and
to the United States Weather Bureau for hydrographic and climatic
data.

Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals, as follows: Water
masters for Umatilla, Crook, and Deschutes counties, water bureau
of the city of Portland; Tumalo project of the State of Oregon; John
Day Irrigation District; Teel Irrigation District; Ochoco Irrigation
District; Suttle Lake Irrigation District; East Fork Irrigation Dis-
trict; Talent Irrigation District; Medford Irrigation District; Horse
Heaven Irrigation District; Jeflerson County Conservancy District;
Pacific Power & Light Co.; Central Oregon Irrigation Co.; Arnold
Irrigation Co.; Northwestern Electric Co.; Portland Railway, Light
& Power Co.; North Coast Power Co.; Cahforma—Oregon Power Co.;
Rogue River Valley Canal Co.; and M A. Moody.

DIVISION OF WORK

Data for stations in Oregon and Washington, except those in the
Cowlitz River basin in Washington, were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer,
assisted by G. H. Canfield, J. W. Bones, K. N. Phillips, and Wendell

» Dawson. ’

The data for the stations in the C8wlitz River basin in Washington
were collected and prepared for publication under the direction of
G. L. Parker, district engineer, assisted by D. J. C‘alkms, R. B.
Kilgore, John McCombs, and C. C. Osborne.
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GAGING-STATION RECORDS
C OLUMBIA RIVER AT THE DALLES, OREG.

Location—In NW. { sec. 3, T. 1 N., R. 13 E,, at foot of Court Street at The
Dalles, 18 miles below Deschutes River, and above Hood and Klickitat
rivers. : :

DRAINAGE AREA.—237,000 square miles.

RECORDs AVAILABLE.—June 1, 1878, to September 30, 1921. Maximum stages
1858 to 1877. :

Gage.—Vertical staff in sections spiked to the piling of viaduct connecting
Regulator Dock with the warehouse; read by W. D. Crichton for the United
States Weather Bureau. '

Elevation of datum of gage is 46.36 feet (adjustment of primary level net,
1912).

DiscHARGE MEASUREMENTS.—In 1903, made by United States Army engineers
with rod floats and meter from a steamer; in 1907, 1923, and 1924 by
United States Geological Survey engineers with meter from a launch; in
1908, flood measurements by United States Geological Survey engineers
2,000 feet below gage at The Dalles; in 1910 and 1913, measurements by
United States Geological Survey engineers on Columbia River above Snake
River and on Snake River referred to The Dalles gage, allowance being
made for intervening tributaries.

CHANNEL AND cONTROL.—Rocky and permanent at the rapids at Cascade Locks
the control for all three gages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 42.4 feet
June 11 (discharge, 773,000 second-feet); minimum stage recorded, 2.7
feet December 25 to 28 (discharge, 86,600 second-feet).

1857-1921: Maximum stage recorded, 59.6 feet at 2 p. m. June 6, 1894
(discharge, 1,170,000 second-feet); minimum stage recorded, —4.0 feet on
gage at Cascade Locks December 17, 1919 (discharge, 47,000 second-feet,
revised).

WinTER FLow.—Stage-discharge relation not affected by ice.

Drversrons.—Quantity of water diverted for irrigation is large in the aggregate
but constitutes only a small proportion of the total low; the low-water flow,
which comes in the winter, is little affected.

REGULATION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined; below 100,000 second-feet it is based on 1923-24 low-water measure-
ments. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage readings to rating table. Records excellent.

A discharge measurement was made June 9 to 11, 1921, by the United States
Army engineers at Vancouver, Wash.; discharge 735,000 second-feet; inflow
from The Dalles to Vancouver measured and estimated, 12,000 second-feet,
discharge at The Dalles 723,000 second-feet; weighted mean gage height at The
Dalles 41.3 feet. .




COLUMBIA RIVER
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Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year

endin

g Sept. 30, 1921

»

Oct. ‘ Nov.

Feb. ’ Mar. | Apr.

May

July | Aug. | Sept.

123, 000
121, 000|

122, 000120, 000
Z|124, 000|118, 000
~|123, 000[116, 000
“|122, 000{114, 000
“[122, 000[112, 000

128, 000{110, 000

135 000100 000

107, 000] 18(.‘ 00C

106, 000183, 000

106, 000{169, 000
105, 000/160, 000
102, 000[151, 000
99, 100(141, 000

98, 2001101, 000|129, 000
96, 400|101, 000|121, 000
95, 500{101, 000{118, 000
93, 800/100, 000{117, 000
92, 200| 96, 400115, 000

92, 200| 95, 500{112, 000)

94, 600| 94, 600|107, 000

100, 000| 93, 000|108, 0G0

102, 000] 92, 200/108, 000

114, 000{ 91, 400/110; 000!
.

124, 000

89, 000110, 600
128, 000 87, 400/114, 000
131, 000| 87, 400(114, 000
129, 000| 87, 400|112, 000
118, 000| 86, 600{106, 000,
122, 000

86, 600]
125, 000]

86, 600
122, 000| 86, 600
120, 000, 93, 000,
121, 000104,000 9,

14, 000

97, 300{144, 000
95, 500,147, 00C
96, 400|155, 000|
97, 300{168, G00|
95, 5001177, 00C

93, 800{195, 000
92, 200|213, 600|
92, 2001268, 000{198, 000
94, 600/205, 000|185, 000|
102, 000195, 000|178, 000]

187, 000
187, 000
190, 000
192, 000;
201, 000

211, 000

3

]

113, 000{188, 000176, 000)
124, 000)183, 000{176, 0G0
140, 000{177, 000180,
187, 000,

199, 000

=

154, 0001172, 000
178, 000{166, 000,

185, 000{183, 000,
176, 000{176, 000
169, 000{190, 000
161, 000[220, 000,
155, 000{251, 000,

148, 000(240, 000,
141, 000[230, 000
137, 000[222; 000,
136, 000(211, 000,
136, 000{208, 000,

137, 000[205, 000
138, 000|204, 000
140, 000/202; 000
_[195, 600
~|191, 000
187, 000

254, 000
54, 000
252, 000
251, 600
251, 000

255, 000
206, 000|260,
275, 000
204,

315, 000

322, 000
332, 000
00G{347, 000
363, 000
376, 000

390, 000|732, 000

684, 0
700, 000

716, 000
734, 000
743, 000
00C(750; 000
762, 000

773, 000

000

736 600

1501, 00042

509, 000}

237, 000{140, CO0
36, 0001138, 000
230, 000{137, 000
226, 000|136, 000
219, 000|135, 000

212, 000{134, 60O
203, 000{128, 00C
205, 000]121, 000
403, 000202, 000]117, 000
388, 000|198, 000]116, 000

376, 000(194, 000|113, 000
370, 000/190, 000)110, 600
359, 000/185, 000105, 000
344, 000(183, 000104, 000
334, 000|178, 000|103, 600

393, 060|174, 000[102, 000
311, 000170, 600|101, 000
310, 000|168, 000 98, 200
305, 000,166, 000| 97, 300
800, 000(164, 000 96, 400

94, 600

291 000|163 000 o o

92, 200
93, 000
93, 800

94, 600
93, 800
93, 800
92, 200
80,800

495, 0C0
479, 000
467, 000

453, 000
437, 000
418, 000

8

267, 000[157, 000
267, 000(156, 000

258, 000(154, 000
254, 000(152, 000
249, 0C0[151, 000,
246, 000|148, 000
245, 000|146, 000
242, 000|143, 000,

Monthly discharge of Columbia River at The Dalles, Oreg., for the year ending Sept.
‘ 1

[Drainage area, 237,000 square miles]

Discharge in second-feet Run-off
Month o Per
Maximum | Minimum | Mean squ}ire Inches Acre-feet
mile
144, 000 121,000 | 133,000 0. 561 0.65 8, 180, 00C
131, 000 92,200 | 111,000 . 468 .52 6, 6C0, 000
117, 000 86, 600 , 500 .416 .48 6, 060, 000
183, 000 3 125, 000 . 527 .61 7, 690, 000
185, 000 92,200 | 129, 000 . 544 .57 7,160, 000
251, 000 144,000 | 193, 000 .814 .94 | 11,900, 000
295, 000 176,000 | 219, 000 .924 1.03 | 13,000,000
702, 000 251,000 | 450,000 1. 90 2.19 | 27,700,000
773, 000 526,000 | 661,000 2.79 3.11 | 39,300,000
, 000 242,000 | 347,000 1.46 1.68 | 21,300,000
237, 000 143,000 | 182, 000 . 768 .89 | 11,200, 000
140, 000 89,800 | 100, 000 . 460 .51 6 490 000
773, 000 86,600 | 230, 000 .970 13.18 | 167, 000, 000
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TRIBUTARIES OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER

WALLA WALLA RIVER BASIN

WALLA WALLA RIVER NEAR MILTON, OREG.

Locarion.—In sec. 21, T. 5 N., R. 36 E., half a mile below junction of North
and South forks of Walla Walla River and 4 miles above Milton, Umatilla
County.

Draivace arEa.—Not measured.

RecorDs avaiLaBrLE.—February 13, 1903, to May 29, 1906; March 17, 1918,
to September 30, 1919; and March 19, 1920, to September 30, 1921.

Gage.—Friez water-stage recorder referred to vertical staff; inspected by George
Demaris. Staff gage in sec. 11, T. 5 N. R., 35 E., used 1903 to September
30, 1905; staff gage in sec. 14, T. 5 N., R. 35 E. used August 12, 1905, to
May 29, 1906.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CuANNEL AND coNTROL.—Channel straight at cable; curved about 150 feet
above and below. Current makes considerable angle with cable at low
water, but not at high water. Two channels at extreme high water, with
some discharge passing around cable to south where bank is low and brush’
covered; right bank high and rocky. Control 100 feet below gage, is com-
posed of gravel and small boulders; shifts at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder 3.30 feet at 3 a. m. March 18 (discharge, 1,946 second-fegt) ; minimum
stage recorded from water-stage recorder, 0.80 foot September 28 (discharge,
112 second-feet). Discharge probably lower during August when no record
is available.

1903-1906; 1918-1921: Highest flood ever known occurred May 30, 1906,
discharge 8,130 second-feet, estimated from observation of cross-sections and
slope, after flood had subsided; minimum discharge recorded, 95 second-
feet July 18, 1918.

1ceE.—Stage-discharge relation not affected by ice.

DiveErsions.—A few small canals take water out above station; total area
irrigated, only a few hundred acres; some small diversions between sites
of present and former gaging stations.

Recuration.—The Pacific Power & Light Co.’s power plant about 5 miles
above this station affects the flow somewhat, especially at low water.
Water is ponded in fore bay to some extent.

Accuracy.—Stage-discharge relation changed during high water of February 12-14
and May 17-18. Rating curves fairly well defined except for period between
shifts. Operation of water-stage recorder satisfactory except October 23
to November 20 and July 9 to September 14. Daily discharge obtained
‘'by applying to rating table mean daily gage height obtained by inspecting

- recorder graph. Records good, except estimates for periods of missing

- records, which are poor.
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Discharge measurements of Walla Walla River near Milion, Oreg ., during the year

ending Sept. 30, 1921

Gage Dis-
Date Made by height charge
Feet Sec.-f1
Nov. 21 1.09 321
Jan, 2 2.81 1,700
9 1.20 386
Mar. 3 2.30 698
May 6 1.66 450
June 10 |_ 121 260
21 |- 1.00 176
July 16 .83 117

s Watermaster for Umatilla County.

Daily discharge, in second-feet, of Walla Walla River near Milion, Oreg., for the

year ending Sept. 30, 1921

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. Apr.| May | June | July | Sept.
126 253 700 197 535 420 570 380 157
137 234 | 1,270 164 566 460 528 376 155
200 220 | 1,080 172 664 486 492 376 153
167 220 813 200 700 430 492 376 143
150 197 736, 194 535 390 465 344 137
141 184 566 210 427 362 498 322 129
150 181 468 214 357 348 570 322 126
137 175 397 238 286 344 540 204 123 118
135 175 368 336 257 353 570 274
0 178 322 1,220 238 385 570 258
17
. 191 304 | 1,590 217 420 570 258
140 191 295 | 1,420 184 430 570 242 122
191 2821 1,170 158 410 570 238
184 265 | 1,170 153 400 635 222
170 175 282 146 380 670 210 129
170 172 286. 458 359 360 780 202 120 123
172 167 318 359 | 1,220 348 705 195 120
178 164 512 290 | 1,440 366 670 195 123
167 167 489 234 990 415 705 183 159
161 164 402 210 670 455 705 180 153
21.._ ... — 161 322 161 540 860 705 172 140
22 et 156 336 156 480 | 1,660 670 159 146
23 . 387 153 470 [ 1,130 635 162 134
b S, 328 170 480 | 1,040 600 172 115 134
25 290 204 492 860 600 166 128
26, eeaean 160 422 197 465 740 570 166 123
27 aeeae 529 207 425 600 504 118
28 aeees 402 736 415 570 445 160 112
29, .. 322 1,030 425 870 405 115
300 el 278 | 1,370 410 670 385 115
k. ) SR | N P 1, 405 - 385 -

Nore.—Braced figures show estimated mean discharge for period estimated. Mean discharge estimated
for August at 110 second-feet. Discharge interpolated April 13-16; July 1 and 2 estimated.
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Monthly discharge of Walla Walla River near Milion, Oreg., for the year ending
Sept. 30, 1921

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

155 9, 530

234 13,
297 18,300

422 25,
500 27, 800
487 29, 900
559 33,300
574 35, 300
236 14, 000
123 7,600
@110 6, 760
September 123 7,320
The year. .. et 1,660 oo .o 317 230, 000

o Bstimated.
UMATILLA RIVER BASIN

UMATILLA RIVER ABOVE McKAY CREEK, NEAR PENDLETON, OREG.

LocatioN.—In NW. ¥4 sec. 8, T. 2 N., R. 32 E., near track of main line of
Oregon-Washington Railroad & Navigation Co., one-fourth mile above
mouth of McKay Creek, and 2 miles west of Pendleton, Umatilla County.

DRrAINAGE AREA.—Not measured. ’

RECORDS AVAILABLE.—May 1 to September 30, 1921. Records at Pendleton,
February, 1891, to July, 1892, and May 22, 1903, to March 21, 1906. are
directly comparable with those at this station.

GageE.—Vertical staff gage on left bank. Read by Fred Price.

DiscHARGE MEASUREMENTS.—Made from cable 200 feet above gage or by wading.

CHANNEL AND coNTROL.—Channel straight 100 yards above and below gage;
banks high and are not overflowed. The control is a gravel riffle opposite
gage, where at low stages the stream is confined to narrow channe! along left
bank.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period May 8 to
September 30, 4.00 feet May 18 (discharge, 1,510 second-feet); minimum
stage recorded, 0.12 foot August 13 (discharge, 16 second-feet).

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

DiveErsions.—Water diverted for power at Pendleton is returned to river above
this station.

ReguraTioN.—At low stages there is considerable diurnal fluctuation due to
impounding and releasing of water in the power canals of the two flour
mills at Pendleton.

Accuracy.—Stage-discharge relation permanent during period of records.
Rating curve fairly well defined above 40 second-feet and poorly defined
below. Gage read to hundredths once daily. Daily discharge ascertained
by applying daily gage height to rating table. Records good, except during
low water when they are poor owing to poor definition of curve below 40
second-feet and large diurnal fluctuation caused by mills at Pendleton.
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Discharge measurements of Umatilla River above McKay Creek, near Pendleton,
Oreg., during the period May 8 to Sept. 30, 1921

Gage Dis-
Date Made by— ‘ height | charge

Feet Sec.-ft. "

June 14 | E. R. Crocker 4. - 1.05 18!
..... Q0 e . .80 115
July 11 | J. W. Bones. .41 57

¢ Engineer, U. 8. Bureau of Reclamation.

Daily discharge, in second-feet, of Umatilla River above McKay Creek, near Pendle-
ton, Oreg., for the period May 1 to Sept. 30, 1921

Day May | June | July | Aug. | Sept Day May | June | July | Aug. | Sept
430 97 41 33 160 67 25 46
415 97 32 33 156 45 25 48
400 86 26 37 153 41 29 45
370 83 25 38 153 41 29 45
340 83 32 39 149 38 29 45
310 83 32 41 138 38 30 83
208 75 30 39 130 38 29 81
285 38 20 41 118 38 28 80
272 38 23 41 151 37 28 81
235 52 23 42 145 70 29 81
208 67 22 42 118 70 29 81
208 67 17 42 109 67 32 67
196 52 16 4 104 46 32 60
184 60 22 44 97 41 32 60
160 67 22 45 100 41 32 56

3. 430 |-o-._- 41 5 28 P

NotE.—Braced figure shows estimated mean discharge for period indicated.

Monthly discharge of Umatille River above McKay Creck, near Pendleton, Oreg.,
for the period May 1 to Sept. 30, 1931

Discharge in second-feet

Month acre-feet
Maximum | Minimum | Mean

UMATILLA RIVER ABOVE FURNISH RESERVOIR, NEAR YOAKUM, OREG.

LocarioN.—In NW. 14 sec. 17, T. 2 N., R. 31 E,, at Oregon-Washington Rail-
road & Navigation Co.’s bridge one-fourth mile above Campbell flag sta-
tion; 5 miles by river above Yoakum and old gaging station, and 10 miles
west of Pendleton, Umatilla County; just above backwater from Furnish
reservoir.

DRrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—June 18 to August 28, 1915; July 5, 1916, to September
30, 1921.
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Gage.—Stevens continuous water-stage recorder with inside and outside gages
on right of main channel at downstream end of bridge pier, inspected by
A. E. Perry, water master.

DiscHARGE MEASUREMENTs.— Made from cable 20 feet above gage or by wading.

CHANNEL AND coNTROL.—Channel straight at bridge; current even; overflow
channel extends under west span of bridge; left bank high and rocky; right
bank low with some cottonwood and brush. Control is at almost right-
angle turn to right, about 250 feet below gage and below deep pool and is
composed of gravel and free of vegetation; subject to slight shifts.

EXTREMES OF DIsCHARGE.—Maximum stage during year from water-stage
recorder, 9.9 feet at 8 a. m. January 3 (discharge, 10,000 second-feet); mini-
mum stage 0.24 foot August 12 (discharge, 20 second-feet).

1916-1921: Maximum discharge that of January 3, 1921. Minimum dis-
charge, 16 second-feet, August 19, 1920.

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

Drverstons.—On Umatilla River above gaging station and below mouth of
McKay Creek 150 acres are irrigated, and above mouth of McKay Creek
600 acres. On the principal tributaries, 1,750 acres are irrigated on Birch
Creek and 1,300 acres on McKay Creek.

REGULATION.—At low stages water is ponded in the power canals of two flouring
mills at Pendleton and released at intervals to gbtain sufficient power for
operating the mills. This causes considerable fluctuation at the station
at low stages. There is practically no effect at medium and high stages.
The backwater from the Furnish reservoir extends to within a few hundred
yards below the control.

Accuracy.—Stage-discliarge relation changed below 5.0 feet during the high
water in January and changed again during August. Rating curves and
periods of application fairly well defined except for discharges below 40
second-feet during the summer. Water-stage recorder operated fairly satis-
factorily, except for short periods. There was no recorder at station and
no gage-height record was obtained from October 24 to December 5. Daily
discharge ascertained by applying to rating table the mean daily gage
height determined from recorder graph by inspection, except for August 12
to September 20, for which the mean daily gage heights were applied to
rating table indirectly by method of shifting channel. Discharge for
periods of no gage record estimated by comparison with records for other
stations. Records good, except for periods of.no gage-height record, for
which they are fair.

Discharge measurements of Umatilla River above Furnish reservoir, near Yoakum,
Oreg., during the year ending Sept. 30, 1921

_ Gage Dis- — Gage | Dis-

Date Made by height | charge || Date Made by— beight | charge
Feet | Sec.ft. Feet | Sec.-ft.
Nov.20 | R.C. Briggs. .coeen... 4.24 1,540 || May 8 | Bonesand Perry...._.. 4.34 1, 580
Dec. 17 | A.E. Perrys_ _........ 1.93 339 || June 9 | Perry and Crocker >._.| 2.28 307
Jan. & 3 3 - 1.95 242
Feb. 10 1.74 210
27 1.24 114

Mar § 1.03 86
.1 51

¢ Water master for Umatilla County.
b Engineer, U. 8. Bureau of Reclamation.
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Daily discharge, in second-feet, of Umatilla River above Furnish reservoir, near

Yoakum, Oreg., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5 3, 880 675 | 2,820 | 1,990 | 2,580 88 36 33
75 5,160 650 | 3,180 | 2,180 | 2,280 86 34 34
90 700 | 7,730 675 740 | 2,480 | 1,900 82 29 36

145 6,970 840 | 4,650 | 2,180 | 1,730 81 27 38
141 4,180 750 | 4,330 | 1,810 | 1,650 450 73 26 38
119 510 | 3,180 675 | 3,320 | 1,650 | 1,490 71 pri 39
103 470 | 2,480 650 | 2,580 | 1,420 | 1,570 66 24 38
96 442 | 2,080 7251 2,080 | 1,210 | 1,490 58 22 .37
95 407 1 1,730 | 2,820 | 1,900 | 1,180 1,420 345 58 22 37
94 250 400 | 1,420 | 4,990 | 1,810 | 1,280 | 1,420 328 55 22 - 38
91 400 | 1,140 | 6,970 | 1,730 | 1,490 | 1,350 205 53 20 39
90 1,070 1 6,040 |- 1,490 { 1,570 | 1,280 265 50 20 45
97 1,040 | 5,330 | 1,350 | 1,730 | 1,210 242 48 22 50
105 360‘ 965 | 5,860 | 1,280 | 1,570 | 1,210 226 44 24 50
157 965 | 4,490 | 1,180 [ 1,420 | 1,240 210 41 28 47
225 965 | 4,490 | 1,900 | 1,240 | 1,350 198 44 32 47
312 306 930 | 2,280 | 5,500 | 1,140 | 1,350 184 40 32 42
308 1,490 | 1,990 | 6,780 | 1,180 | 1,280 166 39 31 39
318 1,650 | 1,730 | 5,330 | 1,280 | 1,240 157 37 28 52
1,420 | 1,570 | 3,880 | 1,570 | 1,280 | 145 36 28 76

36 27 82

36 27 80

36 27 82

36 27 80

46 28 3

60 29 64

55 31 64

47 30 63

44 30 60

40 36 60

37 38 feoomann

Nore.—Braced figures show estimated mean discharge for periods indicated.

nterpolated.

Discharge, Apr. 26,

Monthly discharge of Umatilla River above Furnish reservoir, near Yoakum, Oreg.,
for the year ending Sept. 30, 1921

Discharge in second-feet .
Month , Run-oft in
Maximum.| Minimum | Mean
224 13, 800
630 37, 500
884 54, 400
1,930 119, 000
2,490 138, 000
2, 840 175, 000
2,040 121,000
1,310 80, 600
250 14, 900
52.4 3, 220
August e 36 20 27.7 1,700
September__.._ e - . 82 . 33 52.1 3,100
BT Y N 7,730 20| 1,050 762, 0600
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UMATILLA RIVER NEAR UMATILLA, OREG.

LocatioNn—In NW. 1{ sec. 21, T. 5 N,, R. 28 E., near main line of Oregon-
Washington Railroad & Navigation Co., 134 miles below diversion point
of main canal of the west division, Umatilla Project, and 124 miles above
Umatilla, Umatilla County, and mouth of river.

DRrAINAGE AREA.—2,130 square miles.

Recorps avaraBLE.—October 21, 1903, to September 30, 1921. )

Gage—Inclined staff in two sections; lower section 2.0 to 3.5 feet, upper 3.5 to
10.8 feet. Read by employees of United States Bureau of Reclamation.

DiscHARGE MEASUREMENTS.— Made from cable or by wading.

CHANNEL AND coNTROL.—Solid rock overlain with coarse gravel or sand. One
channel at all stages.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.26 feet on
gage at diversion dam of West division during afternoon ofs January 3
(discharge, 8,300 second-feet); minimum stage recorded, 1.70 feet October
5, and October 28 to November 2 (discharge, 1.5 second-feet).

1903-1921: Maximum stage recorded, 11.0 feet May 31, 1906 (discharge
19,600 second-feet); no flow July 25 and August 1-9, 1906. )

Ice.—Occasionally shore and floating ice, but stage-discharge relation not
materially affected.

Drversions.—Large part of total flow of river diverted for irrigation above
station. The Umatilla project feed canal also diverts water during the
winter for storage in the Cold Springs reservoir. The main canal of the
West Umatilla project of the United States Bureau of Reclamation diverts
just above the station. The low-water flow is return water from the Hermis-
ton project and other irrigated tracts.

ReeuraTion.—Discharge is occasionally affected by pondage at the West
division dam. .

Accuracy.—Stage-discharge relation permanent; affected by drift on-control
June 21 to July 16. Rating curve fairly well defined. Gage read to half-
tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table except from June 21 to July 16 when shifting-control
method was used. Records good.

Discharge measurements of Umatilla River near Umatilla, Oreg., during the year
ending Sept. 30, 1921

Date Made by— hGefggﬁ’t c!ll)alfée

Nov. 24 | R. C. Briggs
June 8| E. R. Crocker @ - 2.33 51
July 9§ J.W.Bones 3

s Engineer, U. 8. Bureau of Reclamation.
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-

Daily discharge, in second-feet, of Umatilla River near Umatilla, Oreg., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Deec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
L5 580 | 3,680 580 | 2,620 | 1,590 | 1,970 431 26 19 26
L5 626 | 2,790 535-| 2,960 | 1,740 | 1,820 22| 22 17 . 29

69 580 | 7,340 536 | 2, 1,820 | 1,740 18| 22 12 26
80 580 | 6,480 580 | 4,050 | 1,820 995 26| 22 14 26
7. 536 | 3,680 | 580 | 4,460 | 1,590 995 26 22 .20 33
58 535 | 2,960 580 | 3,680 | 1,380 995 26 | .31 12 33
93 535 | 2,290 580 | 2,620 | 1,310 825 26 26 4.0 33
69 410 | 1,820 580 | 2,960 995 825 43| 2% 9.8 31
580 | 2,290 770 825 43 22 7.1 31
2,620 | 1,820 770 625 43| 22 8.0 29
6, 540 | 1,820 770 625 43 | 22 17 31
6,540 | 1,820 670 670 50 | 22 26 31
4,910 | 1,380 | 1,310 26| 22 20 31
4,680 | 1,380 | 1,310 450 26| 22 18
5,370 | 1,880 | 1, 450 26| 26 22 35
3,680 995 770 580 26| 22 14 26
2,620 | 3,680 670 | 580 26| 22 22 17
2,290 | 5,830 58¢ 720 29 1 22 22 17
1,820 | '8, 790 625 22| 22 14 17
1,380 | 4,050 770 625 26| 16 14 18
1,380 | 2,960 995 1 625 26| 14 20 26
1,380 1 2,620 ; 1,180 625 26| 14 20 43
1,380 | 2,280 | 2,960 625 26 7.1 18 46
1,820 | 2,290 | 2,960 580 26 | 20 22 43
2,290 | 2,290 { 2,790 580 26| 24 22 43
2,200 | 2,620 | 1,740 535 26 19 24 62
2,290 | 2,290 | 1,180 535 26| 16 26 62
22,2060 | 1,820 | 1,120 140 22| 13 31 80
....... 1,740 | 2,290 50 21 14 31 80
....... 1,740 | 2,790 50 22| 17 37 80
....... 1,740 {._.... 50 [occmae] 20 31 e

Nore—Daily discharge Jan, 2 and 3 ascertained by applying to rating table for diversion dam the mean
of two gage heights observed in morning and afternoon. )

Monthly discharge of Umatilla River near Umaiilla, Oreg., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month. Mot Ralclg;?fgein
axi- .
mum Minimum | Mean
106 1.5 62.3 3, 830
1, 520 Lb 353 21, 000
6, 300 69 5 32, 300
7,340 580 1, 560 95, 900
6, 540 535 124, 000
6, 790 995 2,710 167, 000
2,960 580 1, 410 83, 900
1,970 50 707 43, 500
43 18 28.8 1,710
31 7.1 20.5 1, 260
37 4.0 19.2 1,180
80 17 37.3 2,230
" 7,340 Ls| o8 578, 000

McKAY CREEK NEAR PILOT ROCK, onnd.

Location.—In NE. }{ sec. 23, T.1 N, R. 32 E,, just above proposed reservoir
site, 3 miles above gaging station at proposed dam site, 6 miles northeast of
Pilot Rock, and 8 miles south of Pendleton, Umatilla County.

DRrAINAGE aBREA.—Not measured.
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RECORDS AVAILABLE.—May 7 to August 14, 1921, when station was discon-
tinued.

Gage.—Vertical staff gage; read by Omer Adkinson.

DiSCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Control is at gravel bar 300 feet below gage. One
channel at all stages opposite gage but two channels above low stages below
gage. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during period 2.72 feet
May 7 (discharge, 144 second-feet); stream bed dry August 4-14.

DiveErsioNs.—A number of small ditches divert water above station using
practically all of the summer flow.

RreGuLATION.—None.

Accuracy.—Stage-discharge relation permanent. . Rating curve well defined.
Gage read to hundredths once a day. Daily discharge ascertained by apply-
ing daily gage height to rating table. Record good.

Discharge measurements of McKay Creek near Pilot Rock, Oreg ., during the period
May 7 to Aug. 14, 1921

o Gage | Dis- . . Gage | Dis-
Date Made by height | charge || Date Made by . hetght | charge
' Feet | Sec.-ft. Feet Sec.~ft.
May 7 | Bones and Crockera.. | 2.72 144 June 14 | E. R, Orocker.. ........ 1.88 5.7
13 d 2.46 80 July 10 (J. W, BODESacancmuaancn 1.60 .5
June 2 2.05 175 Y .

s Engineer, U. 8. Bureau of Reclamation.

Daily discharge, in second-feet, of McKay Creek near Pilot Rock, Oreg., for the
period May 7 to Aug. 14, 1921

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

1.0 70 5.8 0.5 |aecauann
7 66 5.8 .5
W7 54 5.4 W7
7 55 5.0 7
.7 64 4.7 .7
.7 68 5.4 .7
.5 68 54 .7
.5 63 5.0 b
W7 59 4.7 .3
.9 50 5.0 .3
1.2 48 4.3 5
1.1 42 4.3 .5
3 38 3.5 .5
.7 36 2.3 .5
.5 36 1.3 .4
33 [cumecaan .4

:Zyorm.——Discharze estimated May 8, 9; no flow Aug. 4-14.
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Monthly discharge of McKay Creek near Pilot Rock, Oreg., for the period May 7 to
July 31, 1.921

Discharge in second-feet R ai
|Run-off in
Month acre-feet
Maximum | Minimum | Mean

May 7-8l oo : ‘144 33 7.3 3,540
June. ———- - 30 1.3 10.6 631
July. . . = 1.2 .3 .635 39
The period ; . 4,210

McEAY CREEEK NEAR PENDIETON, OREG.

Locarion.—In sec. 34, T. 2 N. R. 32 E,, at proposed dam site 5 miles south of
Pendleton, Umatilla County.

DRrAINAGE AREA.—Not measured.

REcorps avaiLaBLe.—October 31, 1918, to September 30, 1921; also May 23,
1903, to July 6, 1904, at a,station about 4 miles downstream in section 8.

Gage.—Vertical staff in pool near ditch head gates used since April 3, 1919; read
by Harry Jones. Vertical staff at Holmes Bridge, in section 11, T. 1 N., R..
32 E., read October 30, 1918, to April 15, 1919.

DiISCHARGE MEASUREMENTs.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Concrete diversion dam at dam site, fairly permanent;,
changes in head gate of small canal will affect stage-discharge relation only
during irrigation season.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet Feb-
ruary 10 (discharge, 3,250 second-feet). Creek bed dry at times.

1903-4 and 1919-1921: Maximum discharge recorded, that of February
10, 1921; no flow at times.

IcE. —-Sta.ge—dlscharge relation not affected by ice.

DiversioNs.—A considerable number of small ditches divert above the statlon,
using practically all the summer flow.

RecuLaTioN.—None.

Accuracy.—Stage-discharge relation changed after high water January 4.
Rating curve used fairly well defined below and poorly defined above. 1,400
second-feet. Staff gage read to hundredths once a day. Daily discharge
ascertained by applying daily gage height to rating tables; discharge esti-
mated February 13-16. Records good execept for discharge above 1,400
second-feet for which they are fair. :

Discharge measurements of McKay Creek near Pendleton, Oreg., during the year
ending Sept. 30, 1921

_ Gage | Dis- _ Gage | Dis-
Date‘ Made by- height | charge Date Made by height | charge
R Feet | Sec.-ft. Feet | Sec.-ft.
Nov, 20 Brlggs and Perry & 0.92 124 || May 7 Bones and Crocker..... 0.84 141
Feb, 17 E.R Orocker LI - 1.44 454 13 [ L+ [ .58 67
............... - 146 415 || June 2 | E. R. Crocker. .30 17.8
Mar. 18 A, E Perry-- .| L83 660 14|, do. . oeeen .14 . 6.7
31 laeadoo oo 117 260 || July 10 [ J. W. Bones. .5
Apr. 24 s do ................. 121 281
& Water master for Umatilla County.
b Engineer, U. S. Bureau of Reclamation.
< Estimated.
_ . PUBL‘C PROPEHTY and 's not b
This copy 13

PRIVATE POSSESSION

be removed from the official files,
po. 360, Sec 749.)

1S UNLAWFUL (R. S. Sup. Vol. 2,
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Daily discharge, in second-feel, of McKay Creek near Pendlelon, Oreg., for the year
ending Sept. 30, 1921

Day Oct. | Nov. Dec. | Jan. Feb. | Mar Apr. | May June | July
54 138 570 138 503 278 278 | 21 0.3
54 125 | 1,390 177 570 293 256 20 3
56 113 | 1,300 185 6840 288 242 17
54 -99 | 1,080 208 713 233 233
52 105 876 217 676 208 212 13
5 52 99 536 221 470 181 185 12 |aceoieea
52 93 409 229 438 162 145 89 ...
50 88 318 317 380 155 132 9.8 |cmaeaee
48 86 283 | 1,120 338 148 122 b ¥ O
47 79 2511 3,250 317 138 105 17 |eecemeee
47 79 233 | 2,310 155 9. 12
12 44 76 221 | 1,860 251 148 80 8.9
15 42 76 208 | 1,160 242 162 73 7.0
18 40 74 200 233 185 55 6.0
20 40 71 204 700 208 174 47 55
22 38 69 217 212 155 51 5.0 ...
23 41 85 229 409 438 145 47 4.0 ...
38 102 61 307 358 605 155 42 3.0 ...
38 122 60 283 302 676 155 51 L8 -
42 129 58 251 298 ! 438 181 53 L2 .. -
47 155 58 242 278 409 208 51 [ 1 PO
54 148 61 380 278 53 N ) N
56 116 85 380 327 47 . 2 R
54 104 63 369 288 44 [ 3 PR
56 79 87 358 256 38 PN I (R
54 74 69 354 242 37 i 5 PR
56 188 125 317 251 33 [ ) [,
56 217 438 298 640 33 Y SO,
56 200 830 288 605 27 P % PO
56 162 790 278 288 26 I 3 I,
86 | ... 752 264 |oonon 24 | feeeeee -

NoTe.—Stream bed practically dry July 3 to Sept. 30. Braced figures show mean discharge for periods

included.
Monthly discharge of McKay Creek near Pendleton, Oreg., for the year ending Sept.
30, 1921
Discharge in second-feet
Run-off in
Monih acre-feet

Minimum | Mean
............ 28.5 1,750
38 86.9 5,170
58 162 9,960
174 366 22, 500
138 636 35,300
208 398 24, 500
138 236 14, 000
24 94.0 5,780
.3 7.21 429
0 .02 1
0 165 119, 600

Notg.—~8ee footnote to table of daily discharge.
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BIRCH CREEK NEAR PILOT ROCK, OREG.

LocaTion.—In SE. 14 sec. 22, T. 1 N,, R. 32 E., at Guderian diversion dam, 3
miles downstream from Pllot Rock and 9 mlles south of Pendleton, Umatilla
County.

DraINAGE AREA.—Not measured.

Recorps AvaiLaBLE.—October 1, 1919, to September 30, 1921.

Gage.~Vertical staff gage on right bank in pool 30 feet above diversion dam
and head gates, 1 mile above Guderian ranch house. Zero of gage set level
with crest of dam. Gage read by George Guderian.

DisCHARGE MEASUREMENTS.—At high stages made from highway bridge 100 yards
upstream; at medium and low stages made by wading.

CHANNEL AND ¢coNTROL.—The bed of the stream is of gravel; banks high and not
subject to overflow. The low concrete diversion dam acts as the control;
the stage-discharge relation is not seriously affected by operatlon of head
gate to ditch.

EXTREMES OF DISCHARGE —-Maxxmum stage recorded during year endmg Sep-
tember 30, 1920, 3.80 feet; April 13 (discharge, 1,270 second-feet).

Maximum stage recorded during year ending September 30, 1921, 3.50
feet February 19 (discharge, 1,120 second-feet). Stream bed dry at times in
both years. .

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

Diversion.—Several small ditches divert water above the station, using prac-
tically all the summer flow. The head gate of the Guderian ditch is in the
same section across stream as the diversion dam.

RecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected, possibly
by operation of gates, November 12, 1919, to December 6, 1919; by drift
on control, February 14, 1921, to March 2, 1921. Rating curve well defined
by discharge measurements below 500 second-feet and poorly defined above
by averaging five points determined by multiplying discharge at McKay
Creek by 0.45, which is the mean ratio between discharge measurements
made on same day at both stations. Staff gage read to hundredths once a
day. Daily discharge ascertained by applying daily gage height to rating
table, except for November 12, 1919, to December 6, 1919, and February
14, 1921, to March 2, 1921, for which indirect method was used. Records
for 1920 good, except for estimated periods and discharge above 500
second-feet when they are fair. Records for 1921 poor because of unsatis-
factory gage-height record.

Discharge measurements of Birch Creek near P'ilot\Rock, Oreg., during the years
ending September 30, 1920 and 1921

Gage Dis- Ga, Dis-
Date Made by— height | charge Date Made by— height | charge
1919 Feet | Sec.-ft. 1920 . Feet | Sec.-ft.
Nov. 12 | Crocker and Schilling>.| 0.62 66 June 4| E.R. Croeker.._....... 0.33 17.1
1920 Nov. 20 | Briggs and Perryb._.... .37 19.5
Feb. 25 | Crocker and Pattersons, .34 19.4 1921
Mar. 18 | Schilling and Crocker-. .74 66 Feb. 24 | Crocker and Taylore__.| 1.18 148
Apr. 7 | Crocker and Patterson.| 1.60 | 344 Mar. 18 | A, E. P 358
May 11 | E. R. Crocker_.._..._.. 1.40 | 264 31| ....do 174
24 . do. . .72 68 Apr. 24 |.._.. ds 191

sEngineers, U. S. Bureau of Reclamation.
*Water master for Umatilla County.
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Daily discharge, in second-feet, of Birch Creek near Pilot Rock, Oreg., for the years
ending Sept. 30, 1920 and 1921.

Day Nov. | Dee. | Jan. | Feb. { Mar. | Apr. | May | June | Sept.
136 92 124 17 104 323 19
118 80 163 23 97 226 15
94 70 133 23 104 194 15
92 . 60 118 23 157 178 15
72 52 104 21 393 163 14
100 62 48 92 19 470 160 15 |ocoooaos
33 80 17 430 174 15 fecooaol
31 19 393 148 19 .
30 21 550 393 17 Jeceeeca
28 23 550 323 ) 1 S
28 23 430 258 15
66 30 23 393 226 14
2 33 1,270 194 15
62 38 104 845 172 15
45 104 630 148 33
58 52 351 10| 40| 33| 31
62 70 9 393 118 28
80 80 94 323 110 26
80 87 258 102 23
136 92 82 194 .92 23
113 323 92 80 133 80 19
97 306 80 104 118 70 15
82 290 70 163 104 9
74 274 60 + 133 92 52 9
72 258 60 18 127 110 45 4
68 242 92 -21 104 97 46 4
66 226 133 20 104 92 43 4
64 163 133 17 104 406 37 4
52 148 178 15 102 358 33 4
107 133 163 |- vceaa- 97 340 28
104 133 [ecerima- 102 |ooooo .. 28 feeocnaan
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.0 23 70 210 52 210 200 23
4.0 22 74 1226 52 242 258
4.0 22 74 323 60 470 226 23
4.5 21 74 290 60 470 160 194 19
5.0 21 80 258 60 393 178 39
5.5 21 80 226 60 430 '
6.5 |) 80 178 52 393
75 80 163 60 358 163
9.0 80 133 226 323 163
9.0 85 118 | 1,120 290 163
9.0 85 104 | 1,070 258 163
9.0 85 80 0 226 163
10 20 85 76 470 194 258
11 85 66 194 226
11 80 60 406 226 194
11 80 104 242 393 133
10 133 185 393 104
11 78 133 124 372 104
11 80 14 74 358 104
12 20 92 104 97 306 258
13 133 258 258
4 178 274 226
15 178 258 226
15 50 178 242
17 163 226 210
........................... 17 80 210 194
18 104 133
1 2 70| 139 wo| 430
21 70 323 372
423 70 242 323
........................... 23 faeeeooo| 226 174

NoTE.—Braced figures show estimated mean discharge for periods indicated; stream practically dry on
days for which no discharge is given.
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Monthly discharge of Birch Creek near Pilot Rock, Oreq., for the years ending Sept.
30, 1920 and 1921

Discharge in second-feet
Run-off in
Month acre-feet
/ Maximum | Minimam | Mean
: 1919-20

November..cuccicaacannas [ I MU, 85.9 5,110

2151 11 P PRI 7 B IR, 107 8, 580

LT o U 178 28 73.1 4,490

February..... 2 163 15 5L 7 2,970

E:1 o)1 TP 163 17 70.0 4, 300

03 3 AP, 1,270 92 343 400

LT £, - 393 23 140 8,610

TN e 33 0 15.0 893

September. . o iccrcaen 4.0 0 L6 95

N (T 1,270 0 73.7 53, 400

_ 1920-21

OObODOL: o oo e e eccc i am 23 4.0 1.8 713

November. . o e mem e —— 0 oo 32.3 1,920
December. ..o e ccccemccacc e cccmonn - 323 70 115 7,070

JaDUAr Y . oo e cceeee 323 52 120 7,380

February... 1,120 52 248 13, 800

March...._. e 470 174 287 17, 600

April.__... c——- 430 104 197 11,700

AY eem e e ————— 200 28 106 6, 520

June e mme oo oo 39 0 14.3 8651

THe Year. . e cecccccccceccccccccccmcaeee—————- 1,120 0 93.3 67, 600

NOTE.*Stream bed practically dry during months for which no record is given.

BIRCH CREEK AT REITH, OREG.

Locarion.—In NW. 1{ sec. 13, T. 2 N., R. 31 E.,, one-fourth mile above Umatilla
River, 1 mile south of Reith, and 9 miles below gaging station at Guderian
diversion dam, Umatilla County.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—May 1 to August 31, 1921. }

Gagr.—Vertical staff on right bank 200 feet below footbridge; read by W. H.
Harrison.

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

CHANNEL AND cONTROL.—Stream bed, gravel; channel straight; current swift;

- no well-defined control.

EXTREMES OF DISCHARGE.—Maximum discharge occurred prior to installation
of gage on May 9; minimum stage, 0.89 foot July 12 (discharge, 0.4
second-foot).

Diversions.—Numerous ditches above station divert practically all the summer
flow. .

ReguraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Staff gage read to hundredths once a day. Daily discharge ascertained by
applying daily gage height to rating table; mean discharge estimated
May 1-8 and August 21-31. Records good except for periods when mean
discharge was estimated for which they are fair.

~
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Discharge measurements of Birch Creek at Reith, Oreg., during the year ending
Sept. 30, 1921

- Gage Dis- ! . Gage | Dis-

Date Made by height | charge || D% Made by height | charge
} EY
|
Feet | Sec.ft. Feet | Sec.ft.
May 9 | Bones and Crockere...| 2.10 116 June 14 | E. R Orocker 1.40 2.9
1B {1 L 1.90 85 p-] 106
June 3| E.R. Crocker......___. 1.48 27.7 || July 11 .94 1

s Engineer, U. S. Bureau of Reclamation.

Daily discharge, in second-feet, of Birch Creek at Reith, Oreg., for the pemod May 1
to Aug. 31, 1921

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

40 1.1 0.8 84 17 0.6 L1

31 1.0 L0 84 9.8 .8 1.0

24 .8 1.0 86 8.0 .8 Lo

68 .8 1.0 84| 56 .6 1.0

200 43 .6 1.1 87 4.8 .8 L1
41 .6 1.1 135 2.6 .6
40 .8 10 121 2.4 .6
40 .6 1.0 121 2.8 5
118 33 .6 L1 101 2.4 .8
101 31 & 1.1 87 2.6 .8

89 24 .8 11 8| 2.4 .8 Lo
86 22 4 L1 73 2.2 6
84 22 .5 2.0 70 2.2 .8
70 21 .6 2.0 68 2.0 .8
84 22 .6 2.0 56 2.0 .6
44 ... .8

Monthly discharge of Birch Creek ai Reith, Oreq., for the period May 1 to Aug. 31,
1921

Discharge in second-i’eet
3 Runsoff in
Month : acre-feet
Maximum | Minimum | Mean

7,200
1,130

43

69
8, 440

UMATILLA PROJECT FEED CANAL NEAR ECHO, OREG.

LocarioNn.—In SW. 1 sec. 22, T. 3 N., R. 29 E., one-fourth mile below head
gate at United States Bureau of Reclamation diversion dam on Umatilla
River and 2 miles above Echo, Umatilla County.

Recorps avarLaBLE.—October 1, 1920, to September 30, 1921.

Gaae.—Vertical staff on right bank 60 feet above concrete dam just below the
first waste gate in canal. Gage read by L. M. Hills, ditch rider for United
States Bureau of Reclamation.

DiscHARGE MEASUREMENTS.—Made at footbridge across concrete-lined section
of canal half a mile below gage.

CHANNEL AND CONTROL.—QGage is at vertical section of canal just above con-
crete dam having five piers. At middle of dam is a gate, 2 feet wide, of
removable 2-inch planks, the top of which is 0.33 foot below crest of dam.
Just above at left bank is a gate used to flush sand out of canal, but its
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operation does not affect the stage-discharge relation because the gate
is below the crest of dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.92 feet
May 7-9 and 11-26 (discharge, 289 second—feet); canal dry at times.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once a day and also after making changes at
headgate. Daily discharge ascertained by applying daily or weighted
mean daily gage height to rating table, or for days when large changes
were made, by taking weighted mean of results obtained by applying to
rating table the gage heights for various periods. Records excellent.

Umatilla project feed canal diverts from right bank of Umatilla River at
diversion dam. ' The water is carried to Cold Springs reservoir from where
it is released for irrigation during the irrigation season.

Discharge measurements of Umatilla project feed canal near Echo, Oreg., during
the year ending Sept. 30, 1921

Date Made by— Gage | Dis-

- | Gage Dis-
Date Made by— i height | charge

height | charge

 Feet | Sec.-ft. Feet | Sec.-ft.
224 110

June 1| Crocker and Taylor.__.| 1.07

May 10 | Bones and Crocker «_._| 1.67
19 | Crocker and Taylor a | 192 292 9 | Crocker and Perry 5_._. .43 29.0
31 | E.R. Crocker__..,..._ S .36 . 158 R
1 .
‘a Engineer, U. 8. Bureau of Reclamation. - b Watermaster. .

Daily dtscharge, in second-feet, of Umatilla project feed canal mear Echo, Oreg.,
for the year ending Sept. 30, 1921

Day Oct. | Nov: | Dee. Jan. | 'Feb. | Mar, | Apr. | May | June | July
22 259 272 247 284 54 54 272 108 37
22 249 272 247 284 54 54 272 100 37
22 237 272 230 284 54 54 278 89 |, 37
22 237 272 240 284 54 54 282 93 37
22 23 272 247 284 54 54 284 97 37
22| . 225 272 247 284 54 54
22 211 272 247 284 54 54
22 211 272 235 156 54 54
22 204 274 247 284 54 82

197 272 235 103 54 75
22 188 | 272 54 54
<188 254 54 70
22 180 245 54 135
22 178 242 54 148
2 178) 233 54| 148
22 ‘188 228 54 132
22 209 247 54 124
22 235 |- 247 54 134
93 235 247 54 193
134 247 247 54 213
169 237 247 54 218
193 235 247 54 218
252 2647 54 218
L2959 | | 4T 54 218
213 259 247 54
225 259 247 54 245
233 259 247 54 254
245 259 247 54 264
252 259 247 54 269
257 269 247 54 272
259 |-cocnnan 247 54 |ocaeeoon

Note.—No flow in canal on days for which record is not given.

1065483—25T—wsp 534——3
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Monthly discharge of Umatilla project feed canal near Echo, Oreg., for the year
ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Mazximum | Minimum | Mean

259 22 99 6, 680
269 178 228 13, 600
274, 228 255 15, 700
284 211 259 15, 900
284 54 131 7,280

54 54 54 3,320
272 54 145 8, 630
289 146 275 16, 900
108 26 52 3, 080

37 0 10 615
289 a 126 91, 108

Nore.—No flow dﬁring months for which no record is given.
'ECHO MILL TAILRACE AT ECHO, OREG.

Locartion.—In NW. 14 sec. 16, T. 3 N., R. 29 E., 100 yards west of Echo mill
and 200 yards west of head gate on Umatilla project feed canal at Echo,
Umatilla County.

REecorps avaiuaBLe.—OQctober 1, 1920, to September 30, 1921.

Gage.—Vertical staff gage 50 feet below outlet of tunnel under main-line track
of Oregon-Washington Railroad & Navigation Co. Prior to May 11, gage
readings were obtained at United States Bureau of Reclamation gage at
outlet of tunnel; read by L. M. Hills, ditch rider for United States Bureau
of Reclamation.

DiscHARGE MEASUREMENTS.—Made by wading or from strut across channel
15 feet below tunnel outlet.

CHANNEL AND cONTROL.—The channel is of earth and banks high; likely to be
affected by aqueous growth during summer and occasionally by flashboards
at outlet into Umatilla River.

EXTREMES OF DISCHARGE.—Maximum discharge, 37 second-feet May 19 and
June 13. Channel dry July 5-10 and July 16 to September 30.

Accuracy.—Stage-discharge relation permanent. Affected by flashboards
June 24 to July 4. Rating curve for gage used October 1 to May 10, defined
by United States Bureau of Reclamation in 1317 but not checked since that
time; rating curve used May 11 to June 23 fairly well-defined. Gage read
to hundredths once a day and also after making change at head gate. Daily
discharge October 1 to May 10 furnished by  United States Bureau of Recla-
mation; daily discharge May 11 to June 28 ascertained by applying daily
or weighted mean daily gage height to rating table; mean discharge June 24
to July 4 and July 11-15 estimated by United States Bureau of Reclamation.
Records good May 11 to June 23 and fair for remainder of year.

" Water diverted from the Umatilla project feed canal is used for power in the
Echo flour mill or wasted into tailrace and retumed to Umatilla RiVer one-fourth
mile below gage. The flow at gage is not subjéﬁ:t to diurnal fluetuation.
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\
Discharge measuremenis of Echo mill tailrace al Echo, Oreg., during the year ending

Sept. 30, 1921

Gage Dis-
Date Made by— height | charge
Feet Sec.-ft.
May 11 | Bones and Crocker & s 2.25 25.7
June 9 I E.R. CroeKer. - oo emnee 1.49 6.8

* Engineer, U. 8. Bureau of Reclamation.

Daily discharge, in second-feet, of Echo mill iailrace at Echo, Oreq., for the year

ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July
4 19 5 34 30 30 30 27
11 17 5 34 30 30 30 22 25
11 17 5 34 30 30 30 16
n 15 b 34 30 30 30 10 8
13 5 3¢ 30 30 30 8 |ooae -

2 17 5 34 30 30 30 73 I
2 17 5 34 30 30 30 [ 3 P
2 17 5 34 30 30 30 4l
2 17 5 34 30 30 30 (A

22 2 17 5 34 30 30 30 4l IO
2 15 5 34 26 30 26 22
2 5 5 34 30 30 26 36
2 5 5 34 30 30 26 37 25
2 5 5 34 30 30 26 33
2 5 5 34 30 . 26 32
2 ] 5 34 30 30 30
2 5 5 3 |. 30 30 30
2 5 5 34 30 27

5 2 5 34 34 30 30 37

5 2 5 34 30 30 30 32

5 2 5 28 30 30 30 27

] 2 5 28 30 30. 30 26 -

5 16 5 28 30 30 30 26

5 15 5 28 30 30| - 26

5 13 5 28 30 30 30 26

5 13 -5 28 30 30 26 95 |----==--

5 15 5 28 30 30 26 -

4 13 5 24 30 26 .

4 13 5 24 30 30 26 .

4 19 5 4 30 30 26 -

4. - 5 4 30 [oooe . I RN

NOTE.—Braced figures show estimated mean discharge for periods mdlcated, canal dry on days for which

no discharge is given.
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Monthly discharge of Echo mill tailrace at Echo, Oreq., for the year ending Sept.

30, 1921
Discharge in second-feet
Month | Run-off in
R acre-feet
Maximum | Minimum | Mean
October. ..o e 4 15.6 959
Novernber. ... 19 2 6.30 375
December. ... ..ol 19 5 9,06 557
JanMUary . .o 34 5 14.5 892
February. 32.7 1,820
29.9 1,840
30.0 1,790
28.2 1,730
22,1 1,320
6.71 413
6.1 11, 700

NotE.—No flow during months for which no record is given.
WESTERN LAND & IRRIGATION CO.’S CANAL AT ECHO, OREG.

Location.—In SE. 14 sec. 17, T.+3 N., R. 29 E., at rectangular timber weir,
half a mile below turn out to Allen canal, 1 mile below head gate on Umatilla
River, and 1 mile southwest of Echo, Umatilla County.

RECORDS AVAILABLE.—May 10 to July 31, 1921,

Gacge.—Vertical staff gage on right wing wall of weir; read by G. S. Sherman.

DISCHARGE MEASUREMENTS.—Made from footbridge half a mile upstrea,rxf,
just below turn out to Allen canal.

‘CHANNEL AND cONTROL.—Canal is in earth section. Control for gage is 16-foot
rectangular weir having 2-inch crest.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.69 feet at 4 p. m.
May 16 (discharge, 265 second-feet). ~ Canal dry at times.

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

CooreraTioN.—Gage-height record furnished by Western Land & Irrigation Co.,
and discharge measurements by United States Bureau of Reclamation and
A. E. Perry, water master. ’

Head gate is situated in NE. £ sec. 21, T. 3 N., R. 29 E., on left bank of
Umatilla River. A portion of flow may be turned into Allen Canal half a mile
below head gate and into Pioneer & Courtney canal one-fourth mile below gage.
During the irrigation season of 1921 the amount of water turned into Allen canal
was approximately as follows:

Water in canal, but no record prior to May 10; May 10-31, 1,100 acre-feet;
June, 1,530 acre-feet; July 1-20 and 28—29, 1,170 acre-feet; canal dry July 21-27
and practically dry from July 30 to September 30.

Discharge measurements of Western Land & Irrigation +Co’s canal at Echo,
Oreg., during the period May 10 to July 81, 1921

Gage Dis- - Gage | Dis-
Date Made by— height | charge Date Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.

May 10 | Bones and Crockere...| 2.37 207 || June 16 | E. R. Crocker.......... 1.31 79
20 | Crockerand Taylore._.| 2.54 250 29 | Crocker and Taylor-... .52 23.3
June 13 | E. A, Perry - ____._. 1.34 84 {| July 12 |J. W, Bones__.._.cueen-- .47 19.3

s Engineer, U. S. Bureau of Reclamation.
b Water master.
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Daily dtscharge, in second-feet, of Western Land & Irrigation Co.'s canal al
Echo, Oreq., for the perwd May 10 to' July 31, 1921

Day May | Junae | Tuly Day May | June | July Day May | June | July
235 24 219 142
227 23 227 108
211 19 235 85
21 18 251 78
227 38 259 76
211 53 259 76
174 30 251 76
167 26 259 74
174 26 219 74
161 26 227 70

d N)OTE.—NO record prior to May 10; canal dry July 22-27; and no record July 30 and 31 (canal probably
ry).

Monthly discharge of Western Land & Irrigation Co.’s canal at Echo, Oreg.
for the period May 10 to July 31, 1921

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

May 10-31 259 164 229 10, 000
June ... .. 235 24 105 6, 250

T o e 53 0 13.3 818

NoTE.—See foatnote to table of daily discharge.
MAXWELL CANAL NEAR HERMISTON, OREG.

Locarion.—In SW. ¥4 sec. 20, T. 4 N., R. 28 E., 2.34 miles below headgate on,
Umatilla River and 3 miles southwest of Hermiston, Umatilla County.

RECORDS AvarLaABLE.—March 18, 1921, to October 31, 1921.

Gace.—Vertical staff and float gage in stilling well 200 feet below second waste
way into Umatilla River. Read by W. H. Starr, employee of United States
Bureau of Reclamation. :

DiscHARGE MEASUREMENTS.—Made from foot plank 100 feet below gage.

CHANNEL AND CcoNTROL.—The canal is concrete lined and is straight between
gage and measuring section; control is permanent except when affected by
aqueous growth.

ExXTREMES OF DISCHARGE.—Mazximum stage during period March 18 to October
31, 1921, 3.25 feet May 24-25 (discharge, 96 second-feet). Canal dry
during year prior to March 18 and after October 31.

Accuracy.—Stage-discharge relation constant March 18 to June 15; changing
due to aqueous growth June 16-23; constant June 24 to July 31; changing,
August 2 to September 26; and constant September 27 to October 31.
Rating curves used March 18 to June 15, Juné 24 to July 31, and September
27 to October 31 fairly well defined. Gage read to hundredths once daily
and also after making change at head gate. Daily discharge ascertained
by applying daily or weighted mean daily gage height to rating table;
shifting-channel method used June 16-23 and August 1 to September 26.
Records good.

CooreraTioN.—Field data furnished by United States Bureau of Reclamation.

Maxwell canal diverts from right bank of Umatilla River at diversion dam in
SW. 14 sec. 28, T. 4 N., R. 28 E. The water is used for irrigation on the Uma~
tilla project of United States Bureau of Reclamation.
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Discharge measurements of Mazwell canal near Hermiston, Oreg., during the period
Mar. 18 to Oct. 31, 1921

. Gage Dis- - Gage | Dis-

Date Made by- height | charge Date Made by- height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Mar. 21 | C. N, Taylore_________ 1.85 28.0 || June 29 2.50 35.9
May 11 {J. W. Bones.._.coeemno. 3.18 90 July 1 2.30 3L0
21 | Crocker and Taylor____| 3.20 90 23 2.14 23.3

June 11 |-___. (o [ S 2.84 62 Aug. 29 2.00 13.6
13 | E. R. Crocker 2. 2.79 58 Oct. 5 171 15.0

24| C.N. Taylor_...___.__ 2. 66 44.6

& Engineer, U. 8. Burean of Rec]mnatlon

Dazily discharge, in second-feet, of Maxwell canal near Hermiston, Oreg., for the
pertod Mar. 18 to Oct. 31, 1921

Day Mar. | Apr. | May | June | July | Aug. | Sept. | Oet.
82 91 29 21 11 15
82 91 29 27 11 15
82 92 28 23 12 15
82 76 35 21 11 15
82 80 40 21 10 15
82 91 51 21 16 15
82 87 45 19 12 15
82 82 42 17 12 15
82 77 41 14 12 15
89 70 44 12 11 15
89 58 39 12 14 15
89 59 35 12 15 21
89 59 32 11 16 21
89 59 34 12 16 21
89 58 35 12 13 15
89 57 32 13 13 15
89 54 31 15 12 15
28 89 52 31 13 12 15
28 89 51 28 13 12 15
28 89 48 28 12 12 15
28 89 45 37 12 f2 15
28 89 46 34 13 12 15
25 M 46 24 12 11 15
96 43 23 10 i1 15
96 42 22 11 11 15
94 42 23 12 11 15
94 40 22 12 12 15
90 38 21 16 12 15
87 37 20 14 12 15
82 35 21 9 12 15
82 | ... 21 12 fevmeeans 15

Monithly discharge of Mazxwell canal near Hermiston, Oreg., for the period Mar. 18
to Oct. 81, 1921

. Discharge in second-feet
Run-off in
Month acre-feet
: Maximum | Minimum | Mean
28 18 23.1 642
. 86 31 62.7 3,730
96 82 87.4 5, 370
92 35 60, 2 3, 580
51 20 31.5 1,940
14 9 14.6 898
16 10 12.3 732
SRR 21 15 15.6 959
R TR 17 5 (s P Ll RSN R . 17,800
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MAIN CANAY, WEST DIVISION UMATILLA PROJECT, NEAR UMATILLA, QREG.

LocarioN.—In SW. }{ sec. 28, T. 5 N., R. 28 E., just below head gate at United
States Bureau of Reclamation diversion dam on Umatilla River, 114 miles
above Umatilla.

REcorDs avaiLABLE.—March 17 to September 30, 1921.

Gagre—Vertical staff gage in stilling well just below head gate; read by United
States Bureau of Reclamation ditch rider.

DisCHARGE MEASUREMENTS.—Made from footbridge 12 feet below gage. *

CHANNEL AND coNTROL.—Canal is concrete lined; stage-discharge relation seri-
ously affected by aqueous growth during summer.

ExTREMES OF DISCHARGE.—Maximum discharge during period March 17, to
September 30, 1921, 164 second-feet May 16—19; canal dry at times.

Accuracy.—Stage-discharge relation changing owing to aqueous growth.
Rating curves fairly well defined and used as follows: March 17 to May 27,
July 12 to September 10, and September 1 to September 30. Gage read to
hundredths once a day. Daily discharge ascertained by applying daily
gage height to rating table except May 28 to July 11 and September 11-20
when daily discharge was determined by shifting-control method. Records
fair.

Main canal diverts water from left bank of Umatilla River at United States
Bureau of Reclamation diversion dam for irrigation on the western division of
the Umatilla project of the United States Bureau of Reclamation. Part of the
area was formerly irrigated by the Oregon Land & Water Co.’s ditch which
diverted water from the left bank of Umatilla River 1 mile below the present
United States Bureau of Reclamation diversion dam.

Discharge measurements of main canal, west division Umatilla project, mear
Umatilla, Oreg., during the period Mar. 17 io Sept. 30, 1921

Date Made by— oage | Dis. | Date Made by— oo | e

Sec.-ft.

Mar. 17 | C. N. Taylor » 60 16.7
Apr. 18 | ..._do 50 116
27 [-aeee 50 125
May 12 | Bones and Crockers__.| 4.88 155
19 | Crocker and Taylor._..| 4.80 146
June 1 |..... {11 S 4.88 142

& Engineer, U. 8. Bureau of Reclamation.
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Dazly discharge, in second-feet, of main canal, west division Umalilla project,
near Umatilla, Oreg., for the period Mar. 17 to Sept. 30, 1921

Day Mar. | Apr. May | June July Aug. | Sept.
124 143 144 123 117
122 141 143 123 u7
124 140 144 122 118
126 139 143 122 116
124 137 148 122 116
124 136 148 124 109
150 138 153 122 110
150 138 153 121 110
150 140 152 121 110
148 140 155 121 111
153 141 153 113 110
155 141 153 112 108
153 140 151 112 107
155 143 151 112 107
153 146 149 113 106
164 147 148 111 105
164 144 149 116 104
164 143 153 116 102
164 143 153 116 104
146 142 152 117 95
146 144 146 118 88
134 147 140 118 80
134 148 137 118 64
134 146 133 118 64
134 155 131 118 66
134 153 132 (. 119 70
134 151 130 120 70
144 150 130 110 43
143 148 128 110
141 146 126 118 48
141 |- 122 U7 foeaee

Monthly discharge of main canal, west_division Umatilla project, near Umatilla,
Oreg., for the pemod Mar. 17 to Sept. 30, 1921

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

Mareh 17-81 . e 42 15 27.1 806
1| . 101 6, 010
143 8,790
144 8, 570
144 - 8, 850

118 7,
94.3 5,610
.......... 45, 900

WILLOW CREEK BASIN

WILLOW CREEK NEAR MORGAN, OREG.

Locarion.—In sec. 15, T. 1 N., R. 23 E., 134 miles south of Morgan, Morrow
County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 30, 1920, to June 4, 1921, when station was
discontinued.

GacgeE.—Vertical staff on right bank just below concrete diversion dam; read by
N. E. Pettijohn,
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DiscHARGE MEASUREMENTs.—Made by wading at gage or from bridge about
three-fourths mile upstream.

CHANNEL AND coNTROL.—Control is bedrock reef overlain with a little gravel;
practically permanent. Water swift at high stages. ;

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, December
-30, 1920, to June 4, 1921, 3.35 feet at 9.30 a. m. on February 11 (discharge,
866 second-feet); minimum stage recorded, 1.01 feet April 16 and 17 (dis-
charge, 31 second-feet).

Ice.—No ice during period of records.

DiversionNs.—Little water diverted during periods of records.

REecuLaTION.—Practically none.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once daily except at times of high water when it is
read twice daily. Discharge determined by applying to rating table daily
or mean daily gage height. Records good.

Discharge measurements of Willow Creek mnear Morgan, Oreg., during the period
Sept. 17, 1920, to June 4, 1921

— Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by heg',ght cha;ge
Feet | Sec.ft. Feet | Sec.-ft.
Bept. 17 | R. C. Briggs_........._ 0.17 0.5 || Feb. 11 | H. B. Schminky _..___ 3.35 866
Jan. 28 | H. B. Schminky o.__._. 1.33 56 Mar., 5| ... LS C S, 2,17 242

¢ Engineer, John Day irrigation district.

Daily discharge, in second-feet, of Willow Creek near Morgan, Oreg., for the period
Dec. 30 to June 4, 1921

Day Dec. | Jan. Feb. | Mar. | Apr. | May | June
13| 84| 22| 78
110 92 285 76
186 92 291 76
186 84 47 76
133 84 28 76
110 76| 353 76
110 76 255 76
92 84 172 63
92 529 133 63
76 702 133 63

366 110 58

£RFTRE 2BBBT B8NS
8
g
g

106543—251—wsp 534——4
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Monthly discharge of Willow Creek near Morgan, Oreg., for the period Jan. 1 to
May 31, 1921

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

186 52 88.8 5, 4

866 76 267 14, 800
........................................... 422 76 157 9,

.............................. - 101 31 68.9 4,100
_____________________________________________________ 84 52 65.6 4,030
The period [RSEEIOI FO PN A 38, 000

JOHN DAY RIVER BASIN
JOHN DAY RIVER NEAR DAYVILLE, OREG.

Location.—In SW. 1 sec. 4, T. 13 8., R. 27 E., 2t a private wagon bridge 3
miles above mouth of South Fork and Dayville, Grant County.

DRAINAGE AREA.—1,000 square miles.

REcorDs avaiLaBLE.—November 23, 1908, to September 30, 1914; June 23, 1920,
to September 30, 1921, when station was discontinued.

Gaae.—Vertical staff on bridge abutment, temporary low-water sections near
bridge were set to agree with bridge gate. Gage read by L. V. Stewart.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifting. Confrol
200 ya,rds below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded durlng year, 9.7 feet
February 14 (discharge, 2,420 second-feet); minimum stage recorded, 4.10
feet July 21 to 24 and August 8 to 13 (discharge, 70 second-feet).

1908-1914; 1920-1921: Maximum discharge recorded, 3,090 second-feet
March 20, 1910 (gage height 6.3 feet, old datum); minimum stage recorded,
3.50 feet July 28 and 29, 1920 (discharge estimated, 1 second-foot).

. DIvERsIONS.—A’ nuraber of canals above this point divert water from John Day
River and tributaries for irrigation and for domestic use.

RecuLaTION.—Flow affected by diversions..

Accuracy.—Stage-discharge relation changed during high water of February 14.
Two rating curves used fairly well defined at low stages but poorly defined at
high water. Gage read to tenths once a day. Discharge ascertained by
applying daily gage heights to rating table. Records fair.

The following di‘gharggl.neasurement was made by J. W, Bones:
July 19, 1921: Gage height, 4.22 feet; discharge, 87 second-feet.

r



JOHN DAY RIVER BASIN

37

Daily discharge, in second-feet, of John Day River near Dayville, Oreg., for the year
endzng Sept. 30, 1921

Day Oct. | Nov. | Deec. Jan. Feb. | Mar. | Apr. | May | June July | Aug.
100 130 210 570 310 690 620 960 880 330 100
100 130 190 570 290 | 1,000 695 920 840 330° 100
100 130 190 940 290 | 1,000 840 880 840 330 160
100 130 190 670 200 | 1,040 840 800 840 330 :
100 130 190 570 290 | 1,580 725 760 840 305 85

. X
100 130 190 480 290 [ 1,280 655 725 880 260 85
100 1 130 170 450 270 | 1,000 | 620 725 920 220 |© <85
100 130 170 425 270 880 ! 585 760 880 180 70
100 122 170 425 350 840 655 760 840 160 |- 70
100 115 170 310 820 760 655 800 760 130 |- 70
100 115 170 250 | 1,310 725 655 760 7251 . 130 70
100 115 170 250 | 1,370 690 800 760 655 ;. ..130 70
100 115 170 290 | 1, 655 880 760 620 1 © 130 70’
116 115 170 310 | 2,340 655 800 760 655 f 115 820
100 115 170 310 | 1,280 620 725 | 1,000 620 | 100 180
100 115 170 310 760 655 690 | 1,130 585 100, 130
115 130 170 375 620 800 620 | 1,130 550 100 130
115 170 510 585 960 690 | 1,340 490 100 130
116 270 170 425 585 920 690 | 1,460 490 | 85 130
130 170 375 620 800 690 | 1,520 460 ' 85 130
130 270 170 290 655 760 725 | 1,520 430 70 130
130 230 170 270 585 725 760 | 1,720 430 70 130
130 230 150 270 655 690 800 | 1,580 430 70 130
115 230 170 330 585 655 880 | 1,520 430 70 113
115 170 330 620 620 800 | 1,520 430 85 115
115 230 170 330 620 585 725 | 1,460 405 100 116
130 230 170 330 620 655 656 | 1,340 405 115 115
130 230 190 425 655 620 880 [ 1,180 380 115 115
130 230 270 330 [oeoooo 620 | 1,040 | 1,080 355 115 100
130 230 705 330 |ooooe 655 { " 1,000 960 355 115 100
180 |aoeneos 670 310 |- 585 |oooo-es 880 |- 115 100

Note.—Estitnated mean discharge for month of September is 100 second-feet.

Monthly discharge of John Day River mear Dayville, Oreg., for the year ending

Sept. 30, 1921

Diseharge in second-feet
- Run-off in
Month . acre-feet
Maxiraum | Minimum | Mean
100 12 6; 890
115 175 10, 400
150 211 13,000 .
250 399 24, 500
270 701 38,900
585 797 000
585 746 7 44, 400
726 1, 080 66, 400
3556 614 36, 500
70 151 9, 280
70 128 7,870
............ 4 100 5, 950
70| 433 313, 000

e Estimated to complete year.
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JOHN DAY RIVER AT CLARNO, OREG.

Locarion.—In NE. 1 sec. 32, T: 7 8., R. 19 E., at Clarno highway bridge, 14
miles east of Antelope, on Wasco-Wheeler County line.

DraINAGE AREA.—Not measured.

REcoRrDS avaILABLE.—April 1, 1914, to September 30, 1915; June 21, 1920, to
September 30, 1921, when station was discontinued.

Gage.—Chain gage on rail of bridge; read by Charles Chapman.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Gravel and silt; may shift in extreme flood.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, June 21 to
September 30, 1920, 5.2 feet June 22 (discharge, 2,750 second-feet) ; minimum
stage recorded, 1.7 feet August 20 and 22 to 24 (discharge, 28 second-feet).

Maximum stage recorded during year ending September 30, 1921, 11.9 feet
at 9.20 a. m. February 14 (discharge, 15,100 second-feet); minimum stage
tecorded, 1.74 feet September 9, at time of measurement (discharge, 190
second-feet).

1914-15 and 1920-21: Maximum discharge recorded, that of February 14,
1921; minimum discharge recorded, that of August 20 and 22 to 24, 1920.

A high-water mark of 19.8 feet was determined in 1914 for a flood which
occurred about 1894 (discharge estimated from extension of rating curve as
35,000 second-feet).

Diversions.—Station below practically all diversions.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation changed during high water of February
13-14. Rating curves fairly well defined by measurements at medium and
low stages and form of 1914-1915 curve. Gage read to half-tenths once
daily. Daily discharge ascertained by applying daily gage heights to rating
tables. Records fair.

Discharge measurements of John Day River at Clarno, Oreg., during the period
June 21, 1920, to Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by height | charge | D2t Made by . | height | charge
1920 Feet Sec.-ft. 1921 Feet | Sec.-ft.
June 21 5.00 2,460 {| July 6| J. W.Bomes......_._... 3.563 1, 19¢
July 20 2,60 2380 (| Sept. 9| Wendell Dawson____.._ 1.74 196
Sept. 16 2.65 269 1
Nov. 20 412 1,350 ;

s Slight reverse current noted but not measured; results questio;lable.
Norte.—Dillard and Schminky were engineers for John Day Irrigation District.
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Daily discharge, in second-feet, of John Day River at Clarno, Oreg., for the period
June 21, 1920, to Sept. 30, 1921

Diy June | July | Aug. | Sept. Day June | July | Aug. | Sept.
380 58 270
380 67 310
290 42 310
212 42 231
250 28 212
231 42 195
231 28 212
195 28 i 212
178 28 212
178 42 250
164 42 330
1 42 330
136 250 | 356
76 250
110 212 330
110 212 |
Day Oct. Nov. | Dec. Jan. Feb Mar Apr May | June | July Aug.
330 522 1,080 | 6,060 1,550 | 6,650 | 6,310 | 10,200 ] 6,140 | 1,430 340
330 400 | 1,080 | 7,140 | 1,440 | 7,370 | 7,190 | 9,780 | 5,800 | 1,430 | 3
330 490 985 | 10,500 | 1,550 | 10,900 | 8,450 | 8,640 | 6,480 | 1,340 | 300
310 461 940 | 8,640 { 1,660 | 12,700 | 9,590 | 8,270 | 5,800 | 1,250 | 300
330 461 900 | 6,060 1,660 ) 14,500 | 8,640 | 8,270 | 5,800} 1,160 265
[
461 490 900 [ 6,420 1,550 | 12,7001 7,370 | 8270 . 9,210} 900 § 266
330 432 900 | 6,060 | 1,550 | 11,300 | 6,830 | 7,910 [ 5,460 815 265
330 406 860 | 5,360 ] 1,440 9,210 | 6,310 8,270} 6140 878 265
330 406 820 | 4,340 | 1,910 ,450 | 5,630 | 8,270 | 5,290 840 285
330 406 820} 3,060 | 5190 | 7,550 | 5,630 | 8,270 § 840 282
310 406 780 | 2,750 | 10,200 | 7,190 | 7,550 | 8,270 | 4,470 770 265
380 406 740 | 1,440 11,700.| 6,830 7,730 | 8,270 { 4,310 760 265
432 355 700 | 1,660 | 12,100 | 6,830 | 8,4 8,270 | 3,8 667 265
432 310 662 | 1,910 | 14,900 3 635 285
490 310 662 | 1,910 500 3 575 840
490 490 590 | 1,780 3 530 635
522 590 590 | 1,910 2, 520 520
522 700 590 | 1,910 2, 470 470
490 860 590 | 2,180 2 448 380
490 | 1,330 740 | 2,750 425 340
400 | 1,780 740 | 2,460 380 340
461 | 1,440 6621 2180 360 340
4321 1,230 6251 2,180 360 300
432 | 1,230 6621 2,040 380; 300
432 | 1,440 662 | 1,660 380 300
461 | 1,660 662 | 1,660 866 300
461 | 1,780 662 | 1,550 349 265
490 | 1,910 740 | 1,910 386 265
490 | 1,660, 700 | 2,460 380 233
490 | 1,230 | 1,180 | 2,180 380 233
490 8,450 | 1,660 340 233

NoTE.—Mean daily discharge estimated at 210 second-feet for month of September; 1921.
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Monthly discharge of John Day River at Clarno, Oreg., for the period June 21,
1920, to Sept. 30, 1921

Discharge in second-feet
Month ! Run-off in
Maximum | Minimam | Mean | 2cre-feet
1920

June 21-30... .. 2, 750 1,330 [ 1,960 38, 900
July. ... - 1,230 76 444 27, 300
August_._ - 250 28 79.0 4, 860
September . - .. e 389 122 219 13, 000
The period. ... e |ama—e - 84, 000
October e eee 26, 000
November 50, 900

December. 62,7
January. . 210, 000
February 311, 000
arch 513, 000
April_._ 480, 000
MY e 574, 000
June... 229, 000
July. .. 41,300
Angust. 20, 300
September... 12, 500
The year-.._.... N 14,900 |_____ ... 3,490 2, 530, 000

o Estimated from record at McDonald.
JOHN DAY RIVER AT McDONALD, OREG.

LocatioNn—In NW. 14 sec. 11, T. 1 N.,, R. 19 E,, at ferry at McDonald post
office, Sherman County, half a mile below mouth of Rock Creek, 16 miles
above junction with Columbia River, and 18 miles southwest of Arlmgton

DrAINAGE AREA.—7,800 square miles.

RECORDS AVAILABLE.—December 16, 1904, to September 30, 1921.

Gage.—Inclined staff in two sections on left bank, 183 feet above ferry cable;
read by William G. M¢Donald.

DiscHARGE MEASUREMENTS.— Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of clean gravel and sand; shifts slightly.
Banks high. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.8 feet at
8.30 a. m. February 15 (discharge, 18,400 second-feet); minimum stage
recorded, 1.30 feet September 7 and 8 (discharge, 120 second-feet).

1904-1921: Maximum stage recorded, 10.38 feet February 6, 1907 (dis-
charge, 22,800 second-feet). A flood, probably in 1894, is said to have
reached a stage of 12.8 feet (discharge estimated from extension of rating
curve, 33,000 second-feet). Minimum stage recorded, 1.02 feet September
8-11, 1915 (discharge, 63 second-feet).

Ice,—Stage-discharge relation affected by ice during extremely cold periods.

Diversions.—Large part of natural low-water flow of stream diverted in the
upper John Day Valley for irrigation.

ReguLATION.—None:

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined. Gage read to half-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good.
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bischa’rge measurementszof John Day River at McDonald, Oreg., during the yeasr
ending Sept. 30, 1921

Vo

Date Made by— t?e?ggl?t cg)a]rsée
Feet Sec.-ft.
Mar, 21 | Wendell DAWSOD .« o q oo oo e m 6.15 8,950
June 23 | Dawson and Phillips 3.38 2,070
Aug, 20 | K. N, Phillips .o c oo oo o c e e e e .71 345

Daily discharge, in second-feet, of John Day Rwer at M cDonald Oreg., for the year
ending Sept. 30, 1921

Day | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
1,770 | 6,760 | 6,760 | 11,900 | 6,180 | 1,570 | 300 160
1,700 | 7,360 | 7,360 { 10,500 | 6,180 | 1,440 | 300 160
1,700 | 8,600 | 7,960 | 9,880 | 5,000 | 1,320 | 300 152
1,840 [ 11,600 | 9,560 | 9,240 | 6,460 | 1,210 | 300 140
1,840 | 14,700 | 8,600 | 8,600 | 6,180 | 1,050 { 270 140
1,840 | 14,000 | 7,960 | 8,280 | 6,460 | 1,000 270 128
1,770 | 11,900 | 7,860 | 7,960 | 6,180 | 1,050 270 120
1,840 | 10,900 | 6,460 | 8,600 | 5,900 | 1,000 | 240 120
2,140 | 9,560 | 6,460 : 8,920 | 6,180 910 240 140
4,840 | 8,600 | 6,180 | 8,920 | 5620 | 820| 240 140
7,060 7,960 | 6,180 | 8,600 | 4,840 730 | 240 140

11,200 | 7,360 | 6,760 | 8,600 | 4,580 730 210 140
12,200 | 7,060 | 10,500 | 8,600 | 4,100 685 210 140
13,300 | 6,760 ] 9,880 | 8,600 | 4,100 685 400 140
17,200 | 6,760 | 9,240 | 9,240 | 3,640 | 598 555 140
11,900 | 6,460 | 7,960 | 9,560 | 3,200 555 | 1,000 140
9,240 | 7,360 | 7,360 | 11,200 [ 3,000 | 515 | 910 160
7,360 { 10,900 { 6,760 | 12,600 | 2,810 475 730 170
6,180 | 12,200 | 6,760 | 13,300 | 2,810 | 460 | 515 200
5,900 | 11,200 | 7,360 | 13, 2,630 | 438 | 330 | 222
5,620 | 9,560 | 7,960 | 12,200 | 2,460 | 400 330 330
5,360 ( 8,600 8,600 13,000 2,300 ( 400 300 365
5100 | 8280 | 9,240 12,600 | 2,140 | 386 |* 330 386
4,840 | 8,600 | 10,500 | 11,200 | 2, 140 365 | 330 400
5,360 ( 7,960 | 9,560 10, 500 | 2,140 365 270 330
5620 7,360 8, 10,500 | 2,140 | 330 [ 258 330
5,900 6,760 7,90 | 9,830 1,990 330| 240 330
5,900 | 6,760 | 7,060 | 9,240 | 1,840 | 306 | 210 330
6,180 | 10,200 | 8,600 | 1,700 [ 300 | 210 330

6,180 1 12,600 | 7,360 | 1,570 | 306 185 300

2,140 6,460 [-oceaae-. 6, 760 300 185 |ocoueee

Monthly discharge of John Day River

at McDonald, Oreg., for the year ending

Sept. 30, 1921

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

October. 555 386 469 28, 800
November. . 1,700 372 773 486, 000
December...... 2,140 555 896 55, 100
Ji Y. 10, 200 1,840 3,330 205, 000
B0 (-1 o PN 17, 200 1,700 5, 950 330, 000
March. 14, 700 6,180 8,730 537,000
12, 600 6,180 8,180 487, 000
13, 600 6,760 9, 950 612, 000
6, 460 1, 570 3,910 233, 000
1, 570 300 678 41,700
1,000 185 344 21, 200
400 120 214 12, 700
The YeAr.. oo ceaececacaccmaccaacccacacacemacmmm ] 17, 200 120 3, 600 2, 610, 000
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SOUTH FORK OF JOEN DAY RIVER AT DAYVILLE, OREG.

LocarioN.—In NW. 14 sec. 7, T. 13 8., R. 27 E., 1 mile above mouth and half a
mile above highway bridge in Dayville, Grant County.

DRAINAGE AREA.—600 square miles.

REcorps avaiLaBLE.—November 21, 1908, to September 30, 1914; July 1, 1920,
to September 30, 1921, when station was discontinued.

Gage.—Vertical staff spiked to alder tree on left bank; read by J. Campbell-
Martin. Datum of gage changed by an unknown amount when station
was reestablished July 1, 1920.

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

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; likely
to shift in flood. Changes in control are sometimes caused by beaver dams
in summer.

EXTREMES OF DISCHARGE.—Maximum stage during year about 10.0 feet during
night of February 13, observed from high-water marks the next morning
(discharge by extension of rating curve 2,200 second-feet); minimum stage
recorded, 5.08 feet August 30-31 (discharge, 7 second-feet).

1908-1914, 1920-1921: Maximum stage recorded, 5.1 feet (old datum)
during night of March 2, 1910 (discharge, 2,390 seeond-feet); minimum
stage recorded, 4.96 feet, August 17, 1920 (discharge, 2.0 second-feet.)

Ice.—Shore ice reported occasionally.

Diversions.—Dayville diteh carries water around gage. Large part of natural
flow of South Fork of John Day River and tributaries diverted for irrigation
and domestic use.

ReguraTioN.—Only by diversion.

. Accuracy.—Stage-discharge relation changed slightly on February 14. The two
rating curves used are fairly well defined below and poorly defined above
200 second-feet. Gage read once a day except during high stages when it
is read twice a day. Daily discharge ascertained by applying to rating
tables the daily gage height. Records fair.

The following discharge measurement was made by J. W. Bones:
July 19, 1921: Gage height, 5.42 feet; discharge, 31 second-feet.
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Daily discharge, in second-feet, of South Fork of John Day River at Dayville, Oreg.,.
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug.
13 24 62 307 129 641 592 641 301 83 1%
13 24 62 400 118 641 641 592 267 83 13.
17 26 62 506 118 960 796 568 250 83 16.
17 26 62 506 141 | 1,310 743 568 301 75 16-
12 26 55 506 141 | 1,430 691 545 267 67 16.
10 26 42 225 118 | 1,310 592 522 267 67 13.
13 26 55 209 118 | 1,070 545 499 284 64 13
15 26 55 180 129 850 522 499 234 60 13.
15 26 52 180 420 743 499 477 218 80 13.
15 21 52 107 | 1,080 641 545 477 203 53 - 13
17 18 55 87| 1,140 641 616 477 188 46 16,
19 31 55 129 | 1,200 616 743 455 174 43 16
17 55 153 | 1,380 641 850 414 161 40 16
17 29 8 129 | 1,550 641 743 414 136 40 24
19 29 40 129 796 568 641 375 148 40 29:
21 31 45 592 499 148 40 20
21 62 52 592 743 148 31 20+
24 §9 55, 592 691 148 36 20
15 78 55 592 641 161 31 20,
15 87 52 796 568 143 29 13
26 78 48 691 743 136 29 13,
26 62 52 743 592 124 29 13.
26 55 34 743 522 124 26 13:
24 52 34 743 455 102 2 13
24 52 55 641 394 102 13 13
24 48 55 616 375 92 16 13
H 118 55 592 337 83 20 13
28 78 62 592 337 83 20 13
26 69 240 691 356 83 18 10
26 62 600 691 356 &3 16 7
24 oo L0001} 120 |.___....| 545 |..._.._. 356 |- 16 7

Nore.~Stage-discharge relation affected by .ice Dec. 30 and 31; discharge estimated from notes of
observer; ihterpolated Jan. 2; estimated mean discharge for month of September is 15 second-feet.

Monthly dischaige of South Fork of John Day River at Dayville, Oreg., for the year
ending Sept. 30, 1921

Discharge in second-feet
. Run-off in
Month . i | “hereiteet
' Maximum | Minimum [ Mean
October.._.._. R e mme e mm—n———nn 26 10 19.4 1,190,
November. ... .. coocoo. 118 18 46,3 2, 760,
December. ..ot ————— 1,000 8| 105 6, 460
anuary... 506 87| 195 12, 000
February. ... ouo e mae 1, 550 118 (517 28, 700
March. . 1,430 499 |l 780 , 000
April__ 8, 499 | 656 39, 000.
ay.. 743 337 500 30, 700.
June. . 301 83 172 10, 200
July.._.. 83 13 41.8 2, 570
August____ 29 7 14. 9 916
September. ... e e amm mmmeeeeee] 8150 893
The Year. ..o e meaee 1,550 oo s 253 183, 008

¢ Estimated to complete year.
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CAMAS CREEK ABOVE CABLE CREEK, NEAR UKIAH, OREG.

Location.—In SE. 14 sec. 4, T. 5 8,, R. 32 E., at highway bridge 200 feet above
mouth of Cable Creek and 6 miles east of Ukiah, Umatilla County.
DraiNnace AReA.—Not measured.
RECORDS AVAILABLE.—May 1, 1914, to September 30, 1917; November 1, 1919,
to September 30, 1921.
Gage.—Enameled vertical staff on abutment of highway bridge.
Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading.
CHANNEL AND CONTROL.—Bed composed of rock and gravel; slightly shifting.
EXTREMES OF DISCHARGE.—Maximum stage recorded during the period
November 1, 1920, to September 30, 1921, 4.4 feet at 4 p. m. March §
. (discharge, 1,700 second-feet); minimum stage recorded, 1.0 foot, August
22-24, 27-29, September 1-4, 7, and 8 (discharge, 2.0 second-feet).
1914-1917, 1919-21: Maximum stage recorded, 4.5 feet May 13 and 14,
1917 (discharge, 1,790 second-feet); minimum discharge recorded, that of
August 22-24, 27-29, September 1-4, 7 and 8, 1921. Discharge also esti-
mated to have become as low as 2 second-feet in December, 1914.
Ice.—Stage-discharge relation seriously affected by ice.
DiverstoNs.—Practically none. '
Regurarion.—None.
Accuracy.—Stage-discharge relation changed, during March flood. Two fairly
well-defined curves used November 1 to March 5 and March 6 to September
30. Gage read to half-tenths twice daily. Discharge ascertained by apply-
ing mean daily gage heights to rating tables, except for periods affected by
ice, November 10-14, December 11-22, January 16-24, and January 26 to
February 7, for which discharges have been estimated. Records good
except for December and January which are fair.

Discharge measurements of Camas Creek above Cable Creek, near Ukiah, Oreg.,
during the year ending Sept. 30, 1921

Date Made by— : holght Dis-
. Feet See.ft.
Oct, 29 | W, B, Hinkle s, 1.50 4.3
July 18 | J. W. Bones L11 5.6

o Engineer, Teel irrigation district.
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Daily discharge, in second-feet, of Camas Creek above Cable Creek, near Ukiah,
Oreg., for the pervod Nov. 1, 1920, to Sept. 30, 1921

Day Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
42 110 230 420 3656 660 230 30 3.5 2.0
44 590 420 420 590 230 27 3.5 2.0
50 70 590 520 365 660 192 25 3.5 2.0
46 67 530 130 1,190 530 590 230 21 3.5 2.0
46 70 530 1, 520 560 530 230 21 3.5 3.5
B e 34 63 420 1, 350 530 475 192 17 3.5 3.6
(R, 50 63 315 |, 0 475 420 192 17 5.0 2.0
: J 50 74 315 115 530 270 420 160 19 5.0 2.0
| 44 94 270 130 475 270 420 148 19 5.0 3.5
0ol 40 110 250 230 420 315 420 130 17 3.5 3.5
40 250 365 365 270 475 122 14 5.0 3.5
40 270 625 315 315 475 110 10 5.0 3.6
40 292 800 365 365 420 94 10 7.5 5.0
40 365 3156 420 365 74 7.5 7.5 5.0
42 420 730 270 420 420 67 7.5 5.0 3.5
46 80 448 590 420 475 420 46 5.0 5.0 5.0
46 270 475 560 420 475 39 5.0 7.5 5.0
54 365 695 420 475 39 7.5 7.5 3.5
54 392 530 420 502 36 7.5 6.0 5.0
135 420 530 420 475 39 5.0 3.5 7.5
200 40! 45| ar5| 530 0! 44| 35 7.5
420 530 560 530 34 5.0 2.0 5.0
110 420 530 530 475 42 7.5 2.0 6.0
135 365 560 590 475 46 9.0 2.0 7.5
135 176 270 530 590 475 39 10 3.5 7.5
135 230 475 502 420 34 7.5 3.5 7.5
110 230 420 560 392 39 7.5 2.0 5.0
160 160 315 115 590 315 34 7.5 2.0 5.0
211 135 530 340 36 5.0 2.0 3.6
590 292 660 270 H# 5.0 3.5 3.5
475 || eeeeeees 420 |occceol] 280 |cccneoee 5.0 3.8 |-accanun

Nore.—Stage-discharge relation affected by ice Nov. 10-14, Dec. 11-22, Jan. 18-24, and Jan. 26 to Feb.
g; disehart Cg%lesgmaliéed by study of weather records, observer’s notes, and comparison with records of
ow for Cable Creek. : ' ’

Monthly discharge of Camas Creek above Cable Creek, near Ukiah, Oreg., for the
period Nov. 1, 1920, to Sept. 30, 1921

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

NOVEOMDOr. o e et — e 148 34 76.1 4, 530
DeCOIDET e e e e e e e e —m————— 590 63 124 7,620
590 287 17, 600
...... 343 19,000
1, 520 115 526 32, 300
660 270 454 27,000
. 660 230 466 28, 000
....... 230 30 98.9 5, 880
3 4.4 11.8 726
7.6 4.11 253
7.5 2 4.35 259
The perfod. 143, 000

CABLE CREEK NEAR UKIAH, OREG.

Location.—In NE. ¥4 sec. 9, T. 5 8., R. 32 E., at highway bridge 1,000 feet
above mouth of creek and 6 miles east of Ukiah, Umatilla County.

Drainace arRvA.—Not measured.

RECORDS AvAILABLE.—May 1, 1914, to September 30, 1917; November 1, 1919,
to September 30, 1921.

GAaE.— Vertical staff on abutment of bridge.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.
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CHANNEL AND CONTROL.—Bed composed of gravel and rock; slightly shifting.

ExTREMES OF sTAGE.—Maximum stage recorded during period November 1,
1920, to September 30, 1921, 2.55 feet on May 29 (discharge, 530 second-
feet); minimum stage recorded, 0.05 foot August 2-6 and 10 (discharge,
0.5 second-foot).

1914-1917, 1920-1921: Maximum stage recorded, 2.7 feet at 8 a. m.

May 15, 1917 (discharge, 590 second-feet); minimum, creek probably dry
at times during winter of 1917.

Ice.—Stage-discharge relation seriously affected.

DiversioNs.—Probably none.

RegurLaTION.—None.

Accuracy.—Stage-discharge relation changed duripg high water May 29.
Rating curves used not well defined. Staff gage read to half-tenths once
a day. Daily discharge ascertained by applying daily gage heights to
rating tables. Records fair.

Discharge measurements of Cable Creek near Ukiah, Oreg., during the year ending
Sept. 30, 1921

Gage Dis-
Date Made by— height charge

Feet Sec.-ft.
11.0

Oct. 20| W, B. Hinkle * s 0.30
July 17 | J. W, BODes - .34 4.9

* Engineer, Teel Irrigation Distriet.

Dazly discharge, in second-feet, of Cable Creek near Ukiah, Oreg., for the period
Nov. 1, 1920, to Sept. 30, 1921

Day Nov. | Dec. | Jan. | Feb., | Mar, | Apr. | May | June | July | Aug. | Sept.
) DESROI 7.0 89 56 170 39 264 407 14 0.8 1.0
b S, 7.0 68 82 161 51 240 382 13 .5 1.0
F: 11 41 85 30 195 43 264 337 10 .5 1.0
4ol 7.0 39 71 270 149 306 204 7.0 .5 1.0
[ T 11 32 246 149 300 264 7.0 .5 1.5
7.0 28 85 24 235 141 204 210 5.5 .5 1.6
7.0 17 89 26 195 129 270 180 5.5 1.0 1.0
7.0 23 26 195 89 246 128 6.4 1.0 1.5
24 53 30 185 71 246 106 6.4 1.0 15
71 149 89 228 74 4.0 .5 2.0
6.0 26 202 109 711 236 64 3.0 1.0 2.0
28 50 285 89 89 246 47 2.4 1.0 2.0
24 418 95 101 235 38 2.0 1.0 2.0
20 330 71 101 235 32 2.0 1.5 3.0
7.8 240 68 105 246 24 3.0 1.0 2.0
10 > 178 165 149 101 264 22 4.0 1.5 2.0
10 125 105 195 89 270 22 4.6 1.0 1.5
12 185 220 101 285 22 5.5 1.0 1.5
12 18 285 190 150 294 24 5.5 10 2.0
24 276 195 101 285 22 4.0 1.0 3.0
180 285 190 121 204 18 3.0 1.0 3.0
185 270 195 195 300 14 3.6 L5 2.0
185 204 170 195 86 20 3.6 1.5 2.0
170 50 285 195 190 276 22 3.6 L0 3.0
190 24 264 185 185 285 18 4.6 1.0 3.0
190 17 149 195 276 14 4.0 15 3.0
165 14 101 228 246 16 3.0 1.0 2.0
149 23 95 264 220 |. 16 2.0 1.0 2.0
125 28 105 235 530 181, L5 1.0 1.5
105 85 101 264 452 14 1.5 1.5 15
........ 56 65 1o 407 |oooooo 1.0 L5 |acmmeana

NoTE.—Braced figures show estimated mean discharge for periods indicated; stage-discharge relation
affected by ice; discharge estimated from study of gage height, observer’s nobes, and weather records .
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Monthly discharge of Cable Creek near Ukiah, Oreg., for the period Nov. 1, 1920,
to Sept. 30, 1921

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

Maximum | Minimum | Mean

3, 630

DESCHUTES RIVER BASIN
DESCHUTES RIVER NEAR LAPINE, OREG,

LocaTion.—In NW. 14 sec. 26, T.20S., R, 10 E., at Forest Service bridge at Big
River ranger station, 7 miles by river above mouth of East Fork, 11 miles
north of Lapine, Deschutes County.

DraAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 22 to December 21, 1910; February 18 to
December 31, 1912; April 7 to October 27, 1913, occasional readings; Octo-
ber 1, 1914, to May 14, 1917; August 26 to October 27, 1920, when station
was discontinued.

Gage.—Vertical staff on bent of bridge. Stevens recorder, installed tempor-
arily, used in 1920. .

DiscHARGE MEASUREMENTS.—Made from upstream side of wagon bridge. Con-
ditions excellent. .

CHANNEL AND CONTROL.—Stream bed composed of gravel and sand; no defined
control. Channel crooked, gradient low.

EXTREMES OF DISCHARGE.—Not determined.

Ice.—None during period.

Diversions.—None.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent during period. Rating curve
fairly well defined. Operation of recorder unsatisfactory part of time, but
gage-height record adequate on account of small fluctuation. Daily dis-
charge ascertained by applying the daily gage height to rating table and by
interpolating discharge for days when gage was not read. Records good.

Discharge measurements of. Deschutes River mear Lapine, Oreg., for the period
Aug. 36 ta Oct. 27, 1920

Date Made by— hﬁﬁ& eh%e Date Made by— 'hm )ch]:ge
Feet | Sec.ft. B | Fet |Secp.
Aug. 26 | Phillips and Briggs_.._. 1.30 931 || Sept. 13 [ K. N. Phillips____..____ © 140 966
26 Brigfs and Phillips..... 1.30 897 || Oct. 27 | Briggs and l%waon..-. L2 902
Sept. 13 | K. N. Phillips__.._.___.] 1.41 981 27 | Dawson and Briggs.._.[ 1.22 900
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Daily discharge, in second-feet, of Deschutes River near Lapine, Oreg., for the period
Aug 26 to Oct. 27, 1920

Day Aug. | Sept. | Oct. Day Aug. | Sept. | Oct. Day Aug. | Sept. | Oct.
925
922 923} 909
932
920 932 %
935
900
918 928 900

a Estimated.
NoTE.—Braced figures show estimated mean discharge for periods indicated.

Monthly discharge of Deschutes River near Lapine, Oreg., for the period Aug. 26 to

Oct. 27, 1920
Discharge in second-feet
: Run-off in
Month acre-feet
’ Maximom | Minimum | Mean

August 26-31_. . 922 11, 000
September. .. 932 55 500
October 1-27 __ 900 916 49, 100
The period. ..o e o[ - 116, 000

DESCHUTES RIVER AT BENHAM FALLS, NEAR BEND, OREG.

LocarioNn.—In SE. 14 sec. 9, T. 19 8., R. 11 E., 100 yards above head of Benha,m
Falls, 114 miles below proposed dam sxte for Benham Falls reservoxr, and
14 miles by road south of Bend, Deschutes County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 30, 1909, to September 30, 1913; August 27 to
December 22, 1920, and July 1 to September 15, 1921, when station wa,s
discontinued.

Gaare.—Vertical staff on left bank installed in August, 1920, nearly opposite
_ gage used from 1909 to 1913. Temporary gage on railroad tréstle about
" one-half mile above regular gage read July 10 to September 15. !

DISCHABGE MEASUREMENTs.—Made from cable about 100 yards above. gage

CHANNEL AND conTrOL.—Control is rock reef at head of Benham' Fa,lls "Gage
and, cable located i in comparatively deep and slugglsh water a,bove head of
falls. Logs may jam at or near control. '

EXTREMES OF DISCHARGE.— Maximum stage recordetl during the periods August 27
to December 22, 1920, and July 10 to September 15, 1921, 2.70 feet at time
of measurement June 3, 1921 (discharge,. 2,110 second-feet); minimum stage
récorded, 0.77 foot December 15, 1920 (dlscharge, 1,080 second-feet).

Ice.—Noné.

DIVERSIONS —Some 1mgat10n in headwaters of nver Station is above all large
" diversions near Bend. -

RegunATiOoN.—None. o T s el

[N
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Accuracy.—Stage-discharge relation permanent except as affected by logs on
control August 27 to September 24, 1920. Rating curves fairly well defined.
Staff gage read to hundredths twice daily August 27 to December 22 and
three times-a week'July 10 to September 15. Daily discharge ascertained by
applying daily gage heights to rating tables. Records good.

Discharge measurements of Deschutes River at Benham Falls, near Bend, Oreg., during
the period Sept. 10, 1920, to Oct. 7, 1921

g Gage Dis- - Gage | Dis-

Date Made by— height | charge || P&t Made by height | charge
1920 Feet | Sec-ft. 1921 Feet | Sec.-ft.
Sept. 10 | K. N. Phillips 1.31 1,150 || Apr. 18 | Wendell Dawson-.._...| 2.11 1,680
10 1.31 1,170 || May 5 |-.___ do.__..___. - 242 1 940
Oct. 27 1.22 1,270 || June 3 |.__.. do_. 2.70 2,090
Sept. 6 |-.... do... .. - 1. 99 1, 640

1921 Oct. 7| G.H.Canfield.....__._ 1.98 1, 510

Apr. 1 2,00 1, 670

Daily discharge, in second-feet, of Deschutes River at Benham Falls, near Bend, Oreg.,
« for the periods Aug. 27 to Dec. 22, 1920, and July 1 to Sept. 15, 1921

1920 1921

Day

g2&%

ZEREE BX
2BBEZ EEZEE 2
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Monthly discharge of Deschutes River at Benham Falls, near Bend, Oreg., for the
periods Aug. 27 to Dec. 22, 1920, and July 10 to Sept. 15, 1921

Discharge in second-feet ’
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1920

August 27-31 el 1, 180 1,150 1, 160 11, 500
September 1, 280 1, 150 1,190 70, 800
Qctober__. .. . 1,300 1,260 1,270 78,100
1,540 1,220 1,350 80, 300
1, 510 1, 080 1,350 58, 900
1,870 1, 680 1,750 76, 300

, 740 1, 640 1, 680 3

Beptember 1-15__. 1, 1,620 1, 3

DESCHUTES RIVER BELOW BEND, OREG.

Locarion.—In SE. 14 see. 20, T. 17 8., R. 12 E., half a mile below North canal
dam and 2 miles north of Bend, Deschutes County. .

DraiNvage AREA.—Not measured.

Recorps avaiLaBLE.—November 27, 1914, to September 30, 1921,

'Gace.—Stevens water-stage recorder on right bank; inspected by W. L. Beebe.

DiscHARGE MEASUREMENTS.—Made from cable about 50 feet upstream from gage.

‘CHANNEL AND coNTROL.—Coarse gravel and boulders. Logs, drift, and aquatic
plants lodged on the wide shallow control may affect stage-discharge relation
at times. '

EXTREMES OF PISCHARGE.—Maximum stage during year, from water-stage re-
corder, 2.51 feet at 2 a. m., March 21 (discharge, 1,700 second-feet); mini-
mum stage from water-stage recorder, 0.91 foot at 1 a. m. October 5 (dis-
charge, 331 second-feet).

1914-1921: Maximum stage from water-stage recorder, 2.75 feet (caused
by failure of dam at mill pond above gage) at noon February 1, 1820 (dis-
charge, 2,320 second-feet); minimum stage recorded, 0.23 foot, August 21,
1920 (discharge, 70 second-feet).

1905-1921: Maximum stage recorded, 3.45 feet, at pumping plant at Bend,
at 7.45 a. m. November 27, 1909 (discharge, 4,820 second-feet; no diversions).

Ice—Stage-discharge relation seldom affected by ice.

"Diversions.—Station is below intakes of the five large canals (Arnold, Central
Oregon, Pilot Butte, North, and Swalley canals) which divert water from
Deschutes River near Bend; only small diversions below station.

REeguraTiON.—Flow regulated by two hydroelectric plants, one at North canal
dam and one at Bend.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder fairly satisfactory. Daily discharge as-
certained by applying to rating table the mean daily gage height obtained by
inspecting recorder graph. Discharge for days of no gage-height record as-
certained by interpolation based on figures obtained by first including the
diversions in the five canals near Bend and then subtracting from the inter-
polated figures the total discharge of the canals for those days. Records
good.
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Discharge measurements of Deschutes River below Bend, Oreg ., during the year
ending Sept. 30, 1921

_ Gage Dis- - .Gage | Dis-
Date Made by height | charge || D8t Made by height | charge
]
Feet | Sec.ft. l Feet | Sec.ft
Feb, 28 | J. W.Bones....._...... 2.25 1,440 ;| May 4 | Wendell Dawson 1.75
Apr. 2|.___. e 1o TR, - 192 1,130 || June 3 |..... [« 1o F— 222 1,400
© 17 | Wendell Dawson -] 2,08 1,320 || Aug. 5| J.W.Bones_.......__.. 1. 40 685
May 1|J W.BoneS..o......._. 1.84 1120

Daily discharge, in sécond-feet, of Deschutes Rivér below Bend, Oreg., for the year
ending Sept. 30, 1921

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

1,300 | 1,390 | 1,300 | 1,390 | 1,260 | 1,080 | 1,120 895 640 688
1,300 | 1,300 | 1,260 { 1,390 | 1,260 | 1,080 | 1,120 850 640 705
1,300 | 1,260 | 1,160 | 1,440 | 1,340 | 1,120 | 1,300 | 895 | 648 705
1,260 | 1,260 | 1,160 | 1,390 | 1,440 | 1,080 | 1,490 895 688 714
1,300 | 1,390 | 1,160 | 1,340 | 1,540 | 1,120 | 1,490 895 688 722
1,260 | 1,540 | 1,160 | 1,300 | 1,540 | 1,160 | 1,490 850 680 | © 740
1,210 | 1,590 | 1,160 | 1,340 | 1,490 | 1,160 | 1,440 R50 656 765
1,210 | 1,590 | 1,210 | 1,340 | 1,490 | 1,080 | 1,440 | 850 | 664 748
1,080 | 1,590 | 1,210 | 1,340 | 1,440 | 1,120 | 1,440 | 808 | 638 748
1,030 | 3,590 | 1,340 1 1,390 | 1,440 | 1,120 | 1,490 765 714 740
1,080 | 1,250 440 | 1,390 | 1,490 | 1,080 | 1,440 765 705 731
1,120 | 1,250 | 1,440 | 1,340 | 1,540 | 1,080 | 1,340 | 765 | 705 740
1,210 | 1,350 | 1,440 | 1,340 | 1,540 | 1,080 | 1,300 765 731 740
1,260 | 1,410 | 1,440 | 1,340 | 1,590 | 1,080 | 1,150 756 740 740
1,160 E 731 700 740
1,160 714 60 760
1, 250 697 730 820
1,220 705 700 820
1, 260 680 672 850
1,210 680 672 940
1, 160 680 664 | 1,00C
1, 160 680 664 | 1,010
1, 160 680 672 | 1,02€
1,160 640 | 688 | 1,020
1,210 648 680 | 1,080
1,210 672 | 1,080
1, 260 672 672 1,090
1, 260 688 680 | 1,106
1,260 680 | 680 | 1,100
1,390 648 680 | 1,100
1,390 640 | 680 |_..__..

Nore.—Discharge for Dee. 15-18, Jan. 11-15, 17-22, and Feb, 15-20, determined by applying special rating
table (derived by making simultaneous readmgs at regylar station and temporary one) to daily staﬁ-gage
readings made on temporary gage at North canal diversion, Discharge for days of missing gage height,
June 14-18, July 19-23, Aug. 14-18, Scpt. 16-18, 21-24, and 27-30, determined by subtractmg total flow of
canals from estimated dlscharge for Deschutes i{xver, including canals, near Bend.
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Monthly discharge of Deschutes River below Bend, Oreg., for the year ending Sept.
21

0,
Discharge in second-feet
Run-off in
Month acre-feet
Mean

October.. 560 656 40, 300
November 756 1,110 66, 000
December 030 1,220 75, 000
January 210 1,360 83, 600
FeDrtary - - e e 160 1,320 73,300
300 1,430 87, 900
120 1,330 79, 100
030 1,140 70,100
850 1,210 72, 000
640 745 45,800

640 686 ,
September. ___ . ...l R, 688 859 51,100
The Fear - et amaecceccecaeamaee 560 1,090 786, 000

Daily discharge, in second-feet, of Deschutes River, including canals,
Oreg., for the year ending Sept. 30, 1921

near Bend,

Day Oct. | Nov. | Dec. { Jan. | Feb. | Mar. July | Aug. | Sept.
1,150 | 1,310 | 1,410 | 1,310 | 1,420 1,800 1,850 | 1,580 | 1,580
1,140 | 1,310 | 1,400 | 1,400 | 1,420 1,800 1,800 | 1,580 | 1,580
1170 | 1,310 | 1,540 | £330 | 1,470 1,860 1,850 | 1,590 | 1,580
1170 | 1,270 | 1,580 | 1,330 | 1,420 1,840 1,850 | 1,630 | 1,590
1,170 | 1,310 | 1,580 | 1,320 | 1,360 1,880 1,850 | 1,630 | 1,590
1,170 | 1,270 | 1,550 | 1,320 | 1,430 1,930 1,800 | 1,620 | 1,600
1170 | 1, 1,500 | 1,320 | 1,520 1,920 1,800 | 1,620 | 1,570
1,160 | 1,300 | 1,590 | 1,370 | 1,520 1,860 1,800 | 1,630 | 1,590
1,120 | 1,310 | 1,590 | 1,370 | 1,520 1,900 1,760 | 1,650 | 1,500
1,120 | 1,200 | 1,590 | 1,300 | 1,480 1,900 1,720 | 1,680 | 1,580
1,120 | 1,300 | 1,250 | 1,450 | 1,420 1,860 1,720 | 1,660 | 1,560
1,120 | 1,250 | 1,250 | 1,450 | 1,450 | 1,580 | 1,860 720 | 1,660 | 1,580
1,160 | 1,210 | 1,350 | 1,470 | 1,450 | 1,590 | 1,850 1,720 | 1,620 | 1,580
1,160 | 1,260 | 1,410 | 1,470 | 1,470 | 1,650 | 1,860 1,730 1,570
1,160 | 1,100 | 1,320 | 1/360 | 1,480 | 1,680 | 1,840 1,690 1, 560
1,160 | 1,160 | 1,480 | 1,360 | 1,450 | 1,810 | 1,840 1, 680 |[1 610
1,210 | 1,250 | 1,350 | 1,360 | 1,460 | 1,620 | 1,860 1, 660 1,540
1,300 | 1,220 | 1,280 | 1,330 | 1,520 | 1,600 | 1,870 1,670
1,300 | 1,260 | 1,350 | 1,330 | 1,570 | 1,600 | 1,920 | 1 1,600 | 1,510
1,430 | 1,210 | 1,320 | 1,200 | 1,570 | 1,610 | 1,920 | 1 1,600 | 1,530
1,420 1 1,170 | 1,280 | 1,450 | 1,610 | 1,620 | 1,930 | 1 L840 | 4 610
1,320 | 1,180 | 1,250 | 1,460 | 1,560 | 1,620 | 1,980 | 1 1,610 || 1580
1,390 | 1,190 | 1,300 | 1,530 | 1,570 | 1,680 | 2,000 | 1 1
1,390 | 1,160 | 1,340 | 1,440 | 1,570 | 1,710 | 2,030 | 1 1,610 | 1
1,340 | 1,210 | 1,410 | 1,450 | 1,520 | 1,740 [ 2,020 | 1 1620 |1 1,640
1,390 | 1,210 | 1,370 | 1,360 | 1,520 | 1,720 | 1,980 | 1,820 | 1,570 | 1 1,640
1,300 | 1,260 | 1,360 | 1,450 | 1,520 | 1,740 | 1,920 | 1, 1610 |1
1,390 | 1,270 | 1,360 | 1,460 | 1,520 | 1,770 | 1,040 | 1,840 | 1,620 | 1 1650
1,350 | 1,280 | 1,360 |.."_.. 1,520 | 1,790 | 1,940 | 1,800 | 1,620 | 1 ,
1,320 | 1,410 | 1,350 |- 550 | 1,810 | 1,050 | 1,840 | 1,580 | 1
....... 1,410 | 1,350 560 1,960 £580 | 1,570 |-eeueu-

NorE.~Braced figures show mean discharge for periods indicated, estimated by interpolation.
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Monthly discharge of Deschutes River, including canals, near Bend, Oreg., for the
year ending Sept. 30, 1921

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

1,310 1,220 1, 250 76, 900
1,430 1,120 1,250 74, 400
1,410 1,100 1, 250 76, 900
1,590 1,250 1,400 86, 100
1,530 1,290 1,390 77,200
1,610 1,360 1,500 92, 200
1, 810 1,490 1,620 96, 400
2,030 1, 800 1, 900 117, 000
2,080 1,800 1,930 115, 000
1, 850 1, 570 1,700 105, 000
1,680 1,570 1,610 99, 000
1, 650 1, 510 1, 580 94, 000
2,080 1,100 1,530 | 1,110,000

DESCHUTES RIVER AT MECCA, OREG.

Location.—In SW. 14 sec. 20, T. 9 S., R. 13 E,, at bridge at Mecca station on
Oregon Trunk Railway, Jefferson County, 114 miles below mouth of
Shitike Creek and 12 miles above mouth of Warm Spring River.

DraINAGE AREA.—Not measured. -

RECORDS AVAILABLE.—June 7, 1911, to September 30, 1921,

Gage.—Vertical staff fastened to tree on right bank 75 feet above bridge; read
by H. E. Massey.

DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Bed composed of rock and gravel; subject to seasonal
shifts.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 5.05 feet
February 15 (discharge, 9,820 second-feet); minimum stage recorded, 2.35
feet October 1, 2, 6, 13-15 (discharge, 3,850 second-feet).

1911-1921: Maximum stage recorded, 5.75 feet March 21, 1916 (dis-
charge, 11,700 second-feet); minimum stage recorded, 1.95 feet August
27-30, 1920 (discharge, 3,170 second-feet).

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

Diversions.—Flow affected by diversions from upper Deschutes River, near
Bend, Tumalo, and Cline Falls. Summer flow of Crooked River above head
of lower canyon near Terrebonne practically all diverted.

REeGuLaTioNn.—None.

Accuracy.—Stage-discharge relation changed during high water of January 6.
Two well-defined rating curves used up to August 4, after which stage-
discharge relation appears unstable and shifting-control method was used.
Gage read to half-tenths once aday. Daily discharge ascertained by applying
daily gage heights to rating table. Records good.

Discharge measurements of Deschutes River at Meccd, Oreg., during the year ending
Sept. 30, 1921

Date ] ~ Madeby— haigh | charge || Dote | Madeby— betght | charge
Feet | Sec.ft. o K ~Feel. | Seoft.

Oct. 25 | Dawson and Briggs....| 2.48| 4,100 July 7| J. W. Bones............ 2.80 | 4,
May 17 | V. H. Reineking. _..... 3.40 6,000 j| Sept. 9 | Wendell Dawson....... 2.55 4, 060
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Daily discharge, in second-feet, of Deschutes River at Mecca, Oreg., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
4,040 | 5,150 | 7,110 | 5,260 | 7,120 | 6,900 | 6,900 | 6,470 | 5,450 | 4,380 | 4,060
4,040 ,120 | 7,120 | 6,900 | 6,470 | 5,260 | 4,380 | 4,060
4, 040 7,340 | 7,800 | 6,470 | 6,470 | 5,080 | 4,380 | 4,060
4,140 7,800 | 7,570 | 6,470 | 6,470 | 4,900 | 4,38C , 4,060
4,140 8,280 | 7,340 | 6,260 | 6,680 | 4,900 | 4,550 | 4,060
4,140 8,280 | 7,120 | 6,040 | 6,900 |.4,900 | 4,220 | 4,220
4,140 7,800 | 6,900 | 6,260 ' 6,900 | 4,900 | 4,220 | 4,220
4,140 7,570 | 6,680 | 6,260 6,680 | 4,900 | 4,380 | 4,220
4,330 7,340 | 6,470 | 6,260 | 6,470 | 4,900 | 4,380 | 4,060
4,330 7,340 | 6,600 | 6,470 ! 6,470 | 4,900 | 4,380 4,060
4,330 7,840 | 7,340 | 6,470 | 6,050 | 4,900 | 4,220 | 4,060
4, 530 6,900 | 7,570 | 6,260 | 6,050 | 4,720 | 4,220 | 4,060
4, 530 6,900 | 7,570 | 6,260 | 5,850 | 4,720 | 4,220 | 4,060
4, 530 6,900 | 7,570 | 6,050 | 5,650 | 4,720 | 4,220 | 4,060
4,730 6,680 | 7,340 | 6,050 | 5,260 | 4,550 | 4,220 | 4,060
5,150 6,900 | 6,900 | 6,050 | 5,260 | 4,550 | 4,220 | 4,220
5, 570 7,340 | 6,680 | 6,050 | 5,260 | 4,550 | 4,220 | 4,220
5,990 9,300 | 6,470 | 6,470 | 5,260 | 4,550 | 4,220 | 4,220
5, 570 9,560 | 6,680 | 7,340 | 5,650 | 4,550 | 4,220 | 4,900
5,150 8,780 | 6,680 | 7,340 | 5,650 | 4,550 | 4,220 | 4,550
5, 150 7,800 | 6,900 | 6,900 | 5,650 { 4,550 | 4,220 | 4,900
5,150 7,340 | 7,340 | 6,900 | 5,650 | 4,550 | 4,220 | 4,720
5, 150 7,340 | 7,340 | 6,900 | 5,650 | 4,550 | 4,220 | 4,550
5,150 7,340 | 7,120 | 6,900 | 5,650 | 4,550 | 4,220 | 4,550
5, 150 6,900 | 6,900 | 6,680 | 5260 | 4,550 | 4,220 | 4,550
5, 150 6,900 | 6,680 | 6,470 | 5260 | 4,550 | 4,060 | 4,550
5, 360 6,900 | 6,470 | 6,260 | 5, 4,550 | 4,060 | 4,550
5,160 6,900 | 6,900 | 6,050 | 5,260 | 4,550 | 4,060 | 4,550
5,150 6,680 | 6,900 | 5,650 | 5 260 | 4,550 | 4,060 | 4,550
5,150 6,900 | 7,120 | 5,650 | 5,260 | 4,550 | 4,060 | 4,850

_______ 6,900 |-.o.—-.| 5,650 [.____..| 4,380 | 4060 [..__._.

Monthly discharge of Deschutes River at Mecca, Orey., for the year ending Sept. 30,
1921

R Discharge in second-feet
- Run-off in
Month ; acre-feet
Maximum | Minimum | Mean

4,330 3,850 3, 960 243, 000

5,990 4, 040 4,780 284, 000
6, 880 4,730 4,930 303, 000
7,340 5, 260 6,030 371, 000
9, 820 5, 080 6, 420 357, 600
9, 560 6, 680 7, 440 457, 600
7, 800 6,470 7,040 419, 000
7,340 5, 650 8,410 -394, 000
6, 900 5,080 | 5,860 349, 000
5, 450 4,380 4,720 290, 000
August__. 4, 550 4,060 4, 240 261, 000
September. . 4, 900 4,060 4,320 257, 000
The year ! 9, 820 3, 850 5,510 | 3,980,000

DESCHUTES RIVER AT MOODY, NEAR BIGGS, OREG.

Locarion.—In SE. 1 sec. 26, T. 2 N., R. 15 E., opposite Moody railroad sta-
tion, 114 miles' above bridge of Oregon-Washington Railroad & Navigation
Co., 134 miles above mouth of river, and 5 miles southwest of Biggs, Sher-
man County.

DRAINAGE AREA.—About 9,180 square miles.
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Recorps avamLaBrLE.—July 7, 1906, to September 30, 1921; October 19, 1897,
to December 31, 1899, for a station near Moro, 10 miles above mouth of
river in NE. 14 sec. 5, T. 1 S., R. 16 E. Records for 1908 and 1910 some-
what fragmentary.

Gage.—Staff in two sections, the lower inclined, the upper vertlcal read by
Dave Jones.

DiscHARGE MEASUREMENTs.~—Made from a cable about 450 feet above gage.

CHANNEL AND coNTROL.—DBed composed of rock and gravel; shifting only in
floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.85 feet at
4.30 p. m. January 3 (discharge, 14,600 second-feet); minimum stage re-
corded, 2.2 feet October 1, 2, and 10-12 (discharge, 4,200 second-feet).

1906-1921: Maximum stage recorded, 7.50 feet February 6, 1907 (dis-
charge, 30,600 second-feet); minimum stage recorded, 1.9 feet August 23-28,
1920 (discharge, 3,510 second-feet).

Ice.—Stage-discharge relation never affected by ice.

Diversions.—Summer discharge at this station has been progressively re-
duced since about 1904 or 1905 by diversions from the upper river. Some
of the water returns but the net reduction during midsummer now probably
exceeds 20 per cent.

REGULATION.—None. :

Accuracy.—Stage-discharge relation permanent durmg year. :Rating curve
well defined. Gage read to tenth or half-tenths; from December: 30 to
March 31 read twice daily and the rest of year once daily. Daily discharge
aseertained by applying daily gage height to rating table. Records good.

Discharge measurements of Deschutes River at Moody, near Biggs, Oreg., during
the year endmg Sept. 30, 1921

Gage Dis- || - I Ty Gage | Dis-
Date Made by— height | charge || D&% | ' Madéby heﬁ;ght charge.
Feet | Sec.ft. Feet | Sec.-ft
Dec. 1| R.C.Briggs..coooee._. 2.72 5,820 || June 23 | K. N, Phillips._....... 2.94 6, 220
Mar. 21 | Wendell Dawson....... 4,05 10,600 || Aug. 21 | ... o ) SO 2.32 4, 590
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Daily discharge, in second-feet, of Deschutes River at Moody, near Biggs, Oreg., for
the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5870 | 8,630 | 5,870 | 9,440 | 8,630 | 8,630 | 7,170 | 5,870 | 4,720 | 4,580
5,570 | 9,440 | 5,870 {10,300 | 8,630,/ 8,630 | 7,170 | 5,870 | 4,720 | 4,580
5,570 | 14,300 | 6,500 110,300 | 9,030 | 8,250 | 7,170 | 5,870 | 4,720 | 4,580
5,570 | 12,300 | 6,500 {10,800 | 9,030 | 7,880 | 8,630 | 5,280 | 4,720 | 4,580
5, 570 13 300 | 6,500 (10,800 | 8250 | 7,520 | 8,630 | 5,280 | 4,720 | 4,580
5,280 | 11,300 | 5,870 11,300 | 7,880 | 7,520 | 8,250 | 5,280 | 4,720 | 4,580
5280 | 9,440 | 5,870 10,800 | 7,880 | 7, 8,250 | 5,280 | 4,720 | 4,580
8,280 | 8,630 | 6,500 [10,300 | 7,880 | 7,880 | 7,880 | 5,280 | 4,720 | 4,580
5,280 | 8,250 | 8,630 | 9,860 | 7,880 | 7,880 | 7, 5,280 | 4,720 | 4,580
5,280 | 7,520 /10,300 | 9,030 | 7,880 | 7,880 | 7,880 | 5,280 | 4,720 | 4,580
5,280 7,170 {11,300 | 8,630 | 7,880 | 7,880 | 7, 5,280 | 4,720 | 4,580
5,280 | 6,830 {11,800 | 8630 | 8,250 | 7,880 | 7,170 | 5,280 | 4,720 | 4,580
5,000 | 6,830 {12,800 | 8,630 | 9,030 | 7,880 | 6,830 | 5280 | 4,720 | 4,580
5000 | 7,170 112,300 | 7,880 | 9,440 | 7,880 | 6, 5,280 | 4,720 | 4,580
5,000 | 7,880 {11,800 | 7,880 | 9, 7,880 | 6,500 | 5,280 | 4,860 4,58~9
5,000 | 7,880 [12,300 | 7,880 | 8,630 | 7,880 | 6,500 | 5,280 | 4,720 | 4,580
5,280 | 7,880 | 9,440 |10,300 | 7,880 | 7,880 | 6,500 | 5,280 | 4,720 | 4,580
5280 | 7,170 | 8,250 (12,300 | 7,880 | 7,880 | 6,180 | 5,280 | 4,720 | 4,860
5,280 | 6,830 | 8,250 |12,800 | 8,250 | 9,440 | 6,180 | 4,860 | 4, 580 5, 280
5,280 | 6,830 | 8,250 {12,300"| 8,250 | 9,440 | 6,500 | 4,720'} 4,580 | 5,280
5280 ( 6,500 ! 7,880 {10,800 ' 9,030 | 9,440 ! 6,500 | 4,720 | 4,580 | 5,280
5,000 | 6,500 | 7,520 |10,300 | 9, 8,630 | 6,500 | 4,720 | 4,580 | 5,280
5,000 [ 6,500 7,520 | 9, 9,440 { 9,030 | 6,180 | 4,720 | 4,580 | 5,280
5870 | 6,180 | 7,880 | 9,440 | 9,440 | 8,630 | 6,180 | 4,720 | 4,450 | 5,280
6,180 | 5,870 | 7,880 | 9,440 | 9,030 | 8,630 | 5,870 | 4,720 | 4,450 | 5,280
5,280 5,870 | 8,250 | 9,030 | 8630 | 8,630 | 5870 | 4,720 | 4,450 | 5,280
5,280 | 5,870 | 8,630 | 8,630 | 8, 7,880 | 5,570 | 4,720 | 4,450 | 5, 280
5,570 | 5,870 | 9,030 | 8,250 | 8,250 | 7,520 | 5,570 { 4,720 | 4,450 | 5,280
5870 | 6,180 | .. ... 8,250 | 9, 7,170 | 5,870 | 4,720 | 4,450 | 5,000
7,170 | 6,180 {._..... 8,250 1 9,030 | 7,170 | 5,870 | 4,720 | 4,450 | &, 000

10,300 | 5870 |....... 8,250 |_...... LA70 |l 4,720 | 4,580 |....._.

Monthly discharge of Deschutes River at Moody, near Biggs, Oreg., for the year
ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
5,000 4, 200 4, 500 277, 000
6,830 4, 450 5,390 321, 000
10, 300 5, 000 5, 580 343, 000
14, 300 5,870 7,840 482, 000
12, 800 5,870 8, 550 475,000
12, 800 7,880 9, 700 5986, 000
9, 440 7,880 8, 570 510, 000
9, 440 7,170 8,110 499, 000
8,630 5,570 6, 840 407, 000
5,870 4,720 5,110 314, 000
4, 860 4, 450 4, 285,
5,280 4, 580 4,850 289, 000
14,300 4, 200 6, 630 4, 800, 000

EAST FORK AT MORSON INTAKE, NEAR LAPINE, QREG.

LocaTtion.—In sec. 33, T. 23 8., R. 9 E., above intake of canal of Morson project
and below Crescent Creek, half a mile from river road to Crescent, and 12
miles southwest of Lapine, Deschutes County.

DraAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 26, 1914, to September 14, 1917 (except winter
periods), May 7 to August 31, 1919; Aprll 5 to September 13, 1920, June 9
to September 30, 1921,
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GageE.—Vertical staff on right bank above Morson intake. Vertical staff nailed
to a tree root in section 33, just below mouth of Crescent Creek used prior
to July 27, 1915, antl May 15 to September 14, 1917, and staff on bent of
private bridge, in NE. 14 sec. 34, below canal intake during 1916, 1919,
and 1920. Gage read by Mrs. C. 8. Stearns.

DiscrARGE MEASUREMENTS.—Made by wading or from road bridge.

CHANNEL AND CONTROL.—Bed composed of gravel and sand, with steep banks
of silt, overgrown with brush; may shift in floods.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during period June 9 ‘to
September 30, 5.6 feet June 12 (discharge, 660 second-feet); minimum
stage recorded, 3.00 feet September 14-17 (discharge, 122 second-feet.)

1914-1917 -and 1919-1921: Maximum stage, 6.73 feet June 12, 1917
(discharge, 835 second-feet); flood of November 25, 1909, may have reached
1,800 second-feet (estimated from records at Allen’s ranch). Minimum
stage recorded, 0.42 foot September 9-10, 1920 (discharge, 34 second-feet).

Ice.—Stream is frozen two or three months; no winter records have been obtained.

Diversions.—A few small ditches divert water above station. Water was
diverted in Morson Canal past the gage at bridge during a portion of 1919
and 1920.

ReauLaTiON.—None.

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

Discharge measurements of East Fork at Morson intake, near Lapine, Oreg., during
the period May 3 to Sept. 30, 1921

Date Made by— h‘g;gft ct{’;ﬁé& Date Made by— h(;i'{ft cl?a’ge
Feet | Sec.ft. Feet | Sec.ft.

May 3| Wendell Dawson......_| ¢3.78 642 i July 1|J.W.Bomes...._._____. 4.60 412
June 9 |J.W.Bones_........... - 5.42 613 || Sept. 2 Wendell Dawson ....... 3.10 133

¢ Referred to staff gage used in 1920.

Daily discharge, in second i eet, of East Fork at Morson mtake, near Lapine, Oreg.,
e

fort pemod June 9 to Sept. 30, 1921
Day June | July | Aug. Sept. 1 Day June | July | Aug. | Sept.

388 | 488 | 145 1| 16....ocoo_____. 50| 20| 173 122
388 | 188 133 || 1700 ol 510 | 240 173 122
388 | 188 485 | 240 158 133
388 173 22| 158 133
388 173 222| 158 133
388 173 227 | | 158 133
388 173 222 | 158 133
388 173 25| 158 145
365 173 205 | 158 145
343 173 205 | 158
321 173 25| 145
321 173 205 | 145 126
300 | 173 205 | 145
279 | 173 205 | 145
259 | . 173 205 145

205 145 |2cmeeen

Norte.—Braced figure shows estimated mean discharge for period indicated. Discharge interpolatel
June 10 and 11,
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Monthly discharge of East Fork at Morson intake, near Lapine, Oreg., for the period
June 9 to Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Magimum | Minimum | Mean
June 9-30- e 660 412 497 21, 700
Jaly._ T 388 205 282 17,300
AUGUSE e mee 188 145 1656 10, 100
September. . e 145 |accmecaeaaas <+ 130 7,740
The Perioq . .| |t m e | m 56, 800

EAST FORK NEAR LAPINE, OREG.

LocarioNn.—In sec. 2, T. 22 S,, R. 10 E,, at wagon bridge at former town of
Rosland, 134 miles north of Lapine, Deschutes County. -

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 22, 1910, to October 31, 1913, fragmentary;
June 23 to November 2, 1918, and August 26 to October 28, 1920, when
station was discontinued.

Gage.—Vertical staff on downstream side of east bent of bridge; read by M. C.

" ~Bogue.
DisCHARGE MEASUREMENTS.—Made by wading or from highway bridge.
CHANNEL AND CONTRoL.—Earth banks which are overflowed at high stages,
" sandy bottom. No well-defined control.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during period August 26
to October 28, 1920, 1.12 feet October 16 (discharge, 162 second-feet);
;niz%mum stage recorded, 0.20 foot September 8-11 (discharge, 38 second-
eet).

1910-1913; 1918; and 1920: Maximum stage recorded, 4.6 feet, about
June 12, 1912, observed from high-water marks July, 1912, discharge 760
second-feet. Minimum, that of September 8-11, 1920.

Diversions.—Some water diverted above station for irrigating small tracts of
land.

RecuLATION.—None.

Accuracy.—Stage-discharge relation permanent during period of records, rating
curve well defined. Gage read to hundredths twice a day. Daily dis-
charge obtained by applymg mean daily gage height to rating table. Records
good.

Dtscharge measurements of East Fork near Lapine, Oreg., during the period Aug.
26 to Oct. 28, 1920

Date Made by— ﬁﬁ’fﬁt c!ll)a]l?g.e
Feet * Sec.-ft.
Aug. 26 | Phillips and b33 0 T 0.26 4.0
Sept. 12} K. N, Phillips. oo e cmcec—m———————————am——— .22 42.9
Oct. 28 | Dawson and Briggs e et me e e o ——aaon—an .85 124
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Daily discharge, tn-second-feet, of East Fork near Lapine, Oreg., for the period
Aug. 26 to Oct. 28, 1920

Day | Aug. | Sept. | . Oct. Day Aug. | Bept. | Oct. Day Aug. | Sept. | Oct.

Monthly discharge of East Fork near Lazjn"gne, Oreg., for the period Aug. 26 to Oct.
8. 2

?

Discharge in second-feet
Run-off in
Month ! acre-feet
Maximum | Minimum | Mean
August 26-31 48 48 47.7 568
September.._ . .. .__.__ 100 38 65. 2 3,880
Oc¢tober 1-28 158 106 132 7,330

ARNOLD CANAL NEAR BEND, OREG.

Location.—In SW. 3{ sec. 23, T. 18 8., R. 11 E., 1 mile below intake of canal and
9 miles south of Bend, Deschutes County.
RECORDS AvVAILABLE.—April 10, 1914, to September 30, 1921; information
sufficient for an approximate estimate, October, 1912, to March, 1914.
GaGgE.—Vertical staff on right side of flume 400 feet below a spillway, installed
May 12, 1917; staff on left side below spillway used May 1, 1915, to Decem-
ber 2, 1916. A gage half a mile above, in the NE. 34 sec. 27, was used up to
_April 30, 1915; gage read by R. C. Miller.
DiscHARGE MEASUREMENTS.— Made from collar of flurne near gage.
CHANNEL AND CONTROL.—Flume 12 to 14 feet wide, fairly steep gradient.
. EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.26 feet July
25 (discharge, 111 second-feet); canal dry at various times during year.
1914-1921: Maximum stage recorded, 2.5 feet June 1-3, 1920 (discharge,
134 second-feet) ; canal dry at various times each year.
Ice.—Canal dry during winter.
Accuracy.—Stage-discharge relation subject to frequent changes due to settle-
ment and repairing flume. Rating curves poorly defined. Gage read once
a day except during July when it was read four times a week. Daily dis-
charge ascertained by applying to rating table, either directly or by the
shifting-control method, the daily gage height. Records fair.

Arnold canal diverts water from the right bank of Deschutes River at the head
of Lava Island, in the SW. 3{ see. 27, T. 18 8., R. 11 E., and irrigates land
south and east of Bend lying above the Central Oregon Irrigation Co.’s Carey
Act segregation.

106543—251—wsp 534——15
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Discharge measurements of Arnold canal near Bend, Oreg., during the year ending
Sept..80; 1921 .

Gage | Dis- \ : G Dis-

Date Made by— height | charge | Date Made by— heigéft charge

: i Feet | Sec.ft. [ ‘ Fees | Sec.ft..

Oct. 28 | Dawson and Briggs....| 1.33 39.4 || May 4 1.90 8.9
Apr. 17 | Wendell Dawson.. A 124 46.5 || June 5 1.72 76
28 | J.W. Bones............ 174 74.3 || Aug. 6 1.48 66

Daily discharge, in second-feet, of Arnold canal near Bend, Oreg., for the year ending
Sept. 30, 1921

Day Oct. | Apr. | May E June | July | Aug. | Sept.
7 64 77 80 99 86 9
64 78 80 99 66 64
64 78 77 99 66 94
64 82 77 99 66 94
64 80 7 99 66 9
64 11 84 77 99 66 96
64 17 82 82 99 88 53
64 29 82 88 99 91 85
64 41 80 91 102 94 85
68 45 80 91 105 91 85
68 45 80 91 105 94 88
45 69 94 105 94 94
47 55 94 106 27 94
60 45 50 94 107 18 94
45 67 91 108 7 91
91 108 77 68
96 108 91 0
99 108 91 40
99 108 91 74
99 108 91 68
99 108 91 58
99 108 91 52
99 108 . 91 52
110 91 52
99 111 91
76 68 99 65 91
76 71 102 65 91 52
39 74 77 102 65 91
75 80 102 65 91
39 71 80 102 65 91
2 ) . P S 80 oo 65 91 | ... -

NOTE.—Canal dry during periods for which no discharge is given. Braced figures show estimated mean
discharge for dperiods indicated when gage was not read; discharge also interpolated or estimated for fol~
l‘gwmg %enodslghen gage was not read: Oct. 10, 11, July 3, 5, 7, 9, 11, 13, 14, 16, 18, 20, 22,24, 27-29, 31,

ug. 1=5, and 19. -
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Monthly discharge of Arnold canal near Bend, Oreg., for the year ending Sepl. 30, 1921

Discharge in second-feet
- i Run-off in
Month ; - acre-feet
Maximum | Minimum | Mean

OCtODET - - e coeeee e [ 68 39 53.2 3,270
NOvember. . oo 0 0 0 0
December... 0 0 0 0
January. 13 -0 0 -0
February. 0 0 [ 0
March.. g ’ 0 0 0 B
April._. . 77 0 43.3 2, 580
May.. - 84 0 55.2 3,390
. 102 77 92.3 5, 490
July.__. 11 65 96.9 5,960
Augus oo 18 81.0 4,980
September._ . ... _...._ e e e m e mem—a—n 99 0 70.4 4,190
The Year . vcimam oo mmmacaeas S S 111 o 41.3 | 29, 900

CENTRAL OREGON CANAL NEAR BEND, OREG;

Locarion.—In NE. 4 sec, 7, T. 18 8., R. 12 E., at flume section half a mile
below point where waters in main diversion canal aré¢ divided between this
canal and Pilot Butte canal, 2 miles south of Bend, Deschutes County.

RecorDps AvamLaBLE.—May 11, 1905, to September 30, 1921.

Gace.—Vertical enameled staff nailed to inside of flume on right side; read by-
Frank Slattery. )

DiscHARGE MEASUREMENTS.—Made from yoke of flume at gage section.

CHANNEL AND CONTROL.—A plank flume of rectangular cross section with bat-
tened seams. Flume rather unstable, but the rating appears to have changed
little.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during yea.r'; 411
second-feet at time of measurement August 5 (gage height, 3.85 feet).
Canal dry at various times during year.

1905-1921: Maximum stage recorded, 4.1 feet at time of measurement
August 20, 1919 (discharge, 459 second-feet).

Ice.—Canal operated in winter only for a few days during periods of moderately
cold weather, for furnishing water for domestic use. The gradient of the
flume below the gage is sufficient to maintain open channel at all times. '

Accuracy.—Stage-discharge relation changed during August. ‘Rating curves
well defined. Staff gage read to half-tenths twice a day and hour of chang-
inghead gates noted. Daily discharge ascertained by applying to rating table
the mean daily gage height, except for period August 7 to 31, when method
of shifting control was used. Records good, except for August, for which they
are fair.

COOPERATION —Gage-helght records furnished by Central Oregon Irrigation Co.

Central Oregon ¢anal divérts water from the right bank of Deschutes River in

the NE. 14 sec. 13, T. 18 S, R. 12 E., and irrigates land lying to the east of Bend
and near Powell Buttes.
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Discharge measuremenis of Central Oregon canal near Bend, Oreg., during the year
ending Sept. 30, 1921

Mad Gage | Dis- Gage | Dis-
Date e by—~ height | charge | D&% Made by— height | charge
Sec.t. Feet | Sec.ft.
Apr. 2 149 || June 29 | J.W.Bones.._.__...... 3.75 427
29 205 || Aug. 5 |._.-- [ 1 S 3.85
May 5 338 || Sept. 5| Wendell Dawson 3.80 363

Daily discharge, in second-feet, of Central Oregon canal near Bend,
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
322 382 | 397 397 365
322 | 382( 397 397
322 32 397 307 366
337 Jeeeeen 397 397 365
352 (... 397 307 365
352 ... 397 397 365
352 | oo 397 397 365
352 | .ooooe 397 | 397 365
362 |aocaoa- 397 397 365
352 |....... 397 397 365
352 |- 397 382 351
352 114 397 382 351
352 278 397 382 351
367 322 397 382 351
382 352 397 382 351
382" 126 397 382 381
382 7 397 | 382 351
382 | 337 397 382 309
382 (... 397 382 253
382 36 397 382 187
382 144 397 382 187
382 352 397 382 187
382 397 382 187
382 | 3867 397 382 187
382 382 397 382 187
382 382 397 367 187
382 382 397 367 187
382 397 397 367 187

397 367 367 187
382 307 307 367 187
382 ... 397 367 |-ooee

Nore.—Canal dry during periods for which no discharge is given,

Monthly discliarge of Central Oregon canal near Bend, Oreg., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
OCtOber . e e m 202 208 267 16, 400
208 0 75.1 4,470
156 0 17.0 1,050
150 0 14.1 867
156 0 43.5 2,420
144 0 2.1 1, 360
307 0 125 7,440
................... 382 322 366 22, 500
......................................... 397 0! 207 12, 300
......................................... 397 397 397 24, 400
WS - o o et 397 367 384 23, 600
September. 365 187 201 17,300
The Fear. .. o oo cmem e e e cme e e e 397 0 185 134, 000
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PILOT BUTTE CANAL NEAR BEND, OREG.

63

LOCATION. ——In NE. 4 sec. 7, T. 18 8., R. 12 E., directly oppos1te gaging station
on Central Oregon canal, half a mxle below point where waters are divided
between this canal and Central Oregon canal, and 2 miles south of Bend,

Deschutes County.

RECORDS AvAILABLE.~—March 6, 1905, to September 30, 1921.
Gage.—Vertical staff on right bank; read by Frank Slattery.
DiscHARGE MEASUREMENTS.—Made by wading at the gage.

CHANNEL AND coNTROL.—Channel of gravel and sand. Control partly solid

rock; somewhat shifting.

EXTREMES OF DIsCHARGE.—Maximum stage recorded durmg year, 1.6 feet,
October 1-28 (discharge, 22 second-feet); canal dry at various times.
1905-1921: Maximum stage recorded, 3.10 feet June 8, 11-16, July 19-21,

1913 (discharge, 244 second-feet); canal dry at various times.

Ice.~—Canal dry during freezing weather.

* Accuracy.—Stage-discharge relation unstable, due largely to drift lodged on
control. Poorly defined rating curves used October 1 to March 10, March
30 to April 4, April 14 to June 3, and June 12 to 30. Daily discharge ascer-
Discharge
July 1 to September 30 estimated from meter measurements (gage heights

tained by applying mean daily gage heights to rating table.

not a reliable index of discharge and flow almost constant).

Records poor.

Pilot Butte canal diverts water from the right bank of Deschutes River, in
NE. ¥4 sec. 13, T. 18 8., R. 12 E,, in a flume common to it and the Central
Oregon canal, for irrigating lands lying mostly north of Bend and extending
nearly to Crooked River. North canal also diverts water into the Pilot Butte.

Discharge measurements of Pilot Buite canal near Bend, Oreg. . during the year
ending Sept. 30, 1921

’ Gage | Dis- | Gage | Dis-
Date Made by— o gght charge || Date Made by— height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Apr, 2|J. W.Bones._._........_ 1.51 15.5 | June 29 | J. W, Bones...__...._.. 1.61 12.3
20 |._._. (s [ I, 1.66 17.7 || Aug. 18 Wendell Dawson....... “1.44 14.0
May 5 | Wendell Dawson....... 1.00 LS

s (Gage read, 1.70 feet before drift was cleaned off control.
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Dmly discharge, in seconid-feet, of Pilot Butte canal near Bend, Oreg., for the year
endmg Sept. 30, 1921

v)
&

Day Oct. . Jan. | Feb. | Mar. | Apr. | May | June | July ;AU%- Sept.
22
22 ;
22 ;
22 {
22
g
9 13
22
2 1
22
22
22
22
22
.
22 12
22
22
22 14
22 13
22 13
22| 13
22 13
22 6 13
P72 PN A NS I M BT 5 NS V-3 S | R O 13
15 11
15 11
15 11
15 11
15 11
15 . J

NorE.—Canal dry during periods for which no discharge is given. Braced figures show estimated mean
discharge for periods indicated.

M onthiy discharge of Pilot Butte canal near Bend, Oreg., for the year ending Sept. 30,
1921

Discharge in second-feet,
o Run-oft in
acre-feet

Month N
Maximum | Minimum | Mean

o
g
g
g

:

:

:

8

153

13

oo
=

WHPohENoE, S
FPWOMDRWR - RI®

0| e
8
S
g

NORTH CANAL NEAR BEND, OREG.

Location.—In NE. 14 see. 29, T. 17 S., R. 13 E., 500 feet below bridge on road
to Tumalo, one-fourth mile below intake, and 1 mile north of Bend, Deschutes
County.

REcCORDS AVAILABLE.—June 14, 1913, to September 30, 1921.

Gage.—Inclined staff painted on left side of concrete lining of flume; read by
W. L. Beebe.
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DiscaarGE MEASUREMENTS.—Made from plank acrossl canal.. :

CHANNEL AND coNTROL.—Concrete-lined section extends about 1, 000 feet below
gage; below this point the canal is unlined and sides and bottom are very
rough. Changes.in unlined section affect stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet July

, 14 to August 26 (discharge, 374 second-feet). Canal dry at various times.
1913-1921: Maximum discharge recorded, 376 second-feet, August 20 to
September 2, 1919; canal dry at various times.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve ‘weil
defined. Gage read to half-tenths twice a day. Daily discharge determined
by applying to rating table mean daily gage height. Records good.

North canal diverts water from the right bank of Deschutes River at a con-
crete dam about 60 feet hlgh in the NE. 34 sec. 29, T. 17 8., R. 13 E,, and
extends eastward for about a mile, where it dlscharges water mto Pllot Butte
canal.

Discharge measurements of North canal near Bend, QOveg., during the year ending
Sept. 30, 1921,

Date Made by— hﬁi < ch’;lrsg'e Date |} Made by— Ahgi“gﬁ ch];irsge
i . = R
Sec.t.
Oct. 4| F.F, Henshaw._. 40 228 || May 4
Apr. 2! 7J. W. Bones . 143 || June 4
17 | Wendell Dawson . 153 || Aug. 5
29 [ J. W. Bones 231

Daily dzscharge, n second feet of North canal near Bend Oreg ., Jor the yem* endmg
.Sept. 30, 1921

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

365 | 374 32
365 |- 374} ¢ B4
365 | 31 32
374 | 374 |- 4i318

374 374

374 374 300
374 374 268
374 374 268

104

374 374 268
374 374 268
374 374 268

Nore .—Canal dry dqring periods for which discharge is not given.
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Monthly discharge of North canal near Bend, Oreg., for the year ending ‘Sepi.

30, 1921
Discharge in second-feet
' Run-off in
Month acre-feet
Maximum | Minimum | Mean

262 180 212 13, 000
164 0 53.4 3,180
136 0 12.4 762
129 1) 20.4 1,250
129 0 18,4 1,020
143 0 21.1 1,300
236 0 103 6,130

316 252 283 f
332 343 20, 400
374 365 370 22, 800
374 356 371 22, 800
356 252 301 17, 900
374 0 177 128, 000

SWALLEY CANAL NEAR BEND, OREG.

LocarioNn.—In NE. 34 sec. 29, T. 17 8., R. 12 E., 100 yards above road ecrossing,
one-fourth mile below intake of ecanal at North canal dam, and 114 miles
north of Bend, Deschutes County.

REecorps AvarLasLe.—June 1, 1913, to September 30, 1921.

Gage—Vertical staff on right bank at lower end of intake flume; read by
W. L. Beebe.

DiscHARGE MEASUREMENTS.—Made from plank across flume.

CHANNEL AND cONTROL.—Earth canal of regular cross section and practically
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 2.47 feet at
time of measurement, August 5 (discharge, 103 second-feet). Canal dry
at various times. ’

1913-1921: Maximum discharge recorded, 105 second-feet 7 a. m. July
31 and August 3, 1919. Canal dry at various times.

Ice.—8tage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed May 17. Both curves well
defined. Gage read to hundredths twice a day. Daily discharge ascertained
by applying to rating table the mean daily gage height. Records good.

Swalley canal diverts water from the right bank of Deschutes River at the
North canal dam, in the NE. ¥4 see. 29, and irrigates the Carey Act segregation
of the Deschutes Reclamation & Irrigation Co. north of Bend and west of the
Pilot Butte tract.

Dzscharge measurements of Swalley canal near Bend, Oreg., during the year ending
; Sept. 30, 1921

Date Made by— natght | charge || Dste Made by— ke | e

: Feet | Sec.t. Feet | Sec.ft.
Apr. 2|7J.W.Bones.. 123 30.5 || June 4 | Wendell Dawson....... 1.86 54
29 - 1.62 49.3 [ . Lo T S 1.86 56

1.68 52 4| Lo 1Y, .70 7.4
Aug. 5|J.W.Bones_........... 2,47 103
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Daily discharge, in sécond-feel, of Swalley canal near Bend, Oreg., for the year
ending Sept. 30, 1921 ‘

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5,29 29 52 52 80 88 64
9.5 20| 29 49 53 80 88 55
201 29 - 52 58 80 88 53
29| 22 55 58 80 88 52
20 55 58 80 88 52
2.4 55 58 80 88 52
1.3 55 58 80 88 52
L3 58 58 80 88 52
1.3 55 58 80 88 52
1.3 55 48 80 88 52
55 64 80 88 52
55 64 80 88 52
55 64 80 88 52
55 64 80 80 52
55 64 72 60 52
55 64 (' IO 52
L 5 14 58 72 17 52
. 5 18 61 72 47 52
. 5 20 684 72 52
5 26 64 72 72 52
9.5 28 61 72 88 52
9.5 28 64 72 88 47
9.5 32 64 72 84 42
9.5 32 68 76 80 42
9.5 37 72 80 80 42
9.5 20| 29 42 76 84 80 42
9.5 20 29 42 80 88 ‘80 42
25 25| 42 42 80 88 80 42
25 | 55 42 80 88 80 42
25| 55 47 80 88 80 42
20 1. 50 {ooeonon 88 64 |.... -

NoTE.—Canal dry during periods for which no discharge is given.

Monthly discharge of Swalley canal near Bend, Oreg., for the year ending Sept.
921 :

Discharge in second-feet
Month proeaty
Maximum | Minimum | Mean
61 0 40. 4 2, 480
15 0 . 700 42
25 0 7.05 433
25 0 6. 87 422
25 1.3 9,88 7 549
29 21 26.3 1,620
55 0 15.6 928
55 14 4.1 2,710
80 48 63.8 3,800
88 72 79.0 - 4,860
88 0 76.6 4,710
64 42 49.7 960
88 0 35.2% 25, 500

TUMALO CREEK NEAR BEND, OREG.

LocatioNn.—In SE. 14 sec. 23, T. 17 8., R. 11 E., one-fourth mile above diversion
dam of feed canal of Tumalo project, half a mile below highway bridge on
old Bend-Sisters road, 4 miles above mouth, and 4 miles northwest of Bend,
Deschutes County.

DRAINAGE AREA.—57 square miles.

106548—251—wsp 534—86
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Recorps AVAILABLE.—November 1, 1913, to September 3'0, 1921, also during
winters from October 6,1906, to April 30, 1913, except 1909-10.

Gace.—Stevens continuous water-stage recorder referred to outside staff gage,
inspected by E. T. Dean and F. N. Wallace. - Records previous to November,
1910, obtained at different site. -

DISCHARGE MEASUREMENTS.—At ordinary stages, made by wading near gage
or from footbridge across canal when all water is diverted; at flood stages,
from a large tree fallen across stream about 200 yards below gage, or by
wading below diversion dam and adding measured canal flow.

CHANNEL AND coNTROL.—Bed composed of rock and gravel; one channel at all
stages; fairly straight above and below gage; fairly permanent. Gage in
canal is in concrete-lined section and apparently permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year, from Water-stage
recorder, 2.73 feet at 11 p. m. June 3 (discharge, 430 second-feet) ; minimum
stage from recorder, 1.31 feet at 5 p. m. September 13 (discharge, 58 second-
feet). .

1906-1921: Maximum stage recorded, 3.8 feet at old gage, November 14,
1906 (discharge, estimated from extension of rating curve, 820 second-feet).
The peak of the flood of November, 1909, was probably considerably greater.
Minimum stage recorded, 0.84 foot at 2 p. m. October 31, 1920 (discharge,
19 second-feet).

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

Diversions.—Columbia Southern canal diverted water above the station
practically continuously throughout the year. Water was diverted into the
head of Tumalo Creek from Crater Creek, tributary of Deschutes River;
no record of this diversion in 1921.

RecurLatioN.—None,

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined between 40 and 300 second-feet. Operation of recorder satis-
factory during most of year. Daily discharge obtained by applying to
rating table the mean daily gage height obtained by inspecting the recorder
graph. Records good except those for ice period, and estimates for first
half of July which are fair.

Discharge measurements of Tumalo Creek near Bend, Oreg., during the year ending
Sept. 30, 1921

Date Made by— h(gia % clgirze Date Made by— hgia et ch,i;isxig-e
Oct. 28 | R. C. Briggs._ May 4
Mar. 3| J. W. Bones. June 2
Apr. 5..... 28

® Measured in.Tumalo feed canal.
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Daily discharge, in aecond—jaat of Tumalo Creek near Bend Oug., Jor the year:
N endmg Sept. 80, 1921

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

96 871 87 134 97 95 85 120 177 200 100 106
96 83 81 158 95 01 89 111 267 150 128 100

105 | 81 6| so| e7| 75| 102, 39| 15| 122 97

105 83 19| 87| 02| 75| 10z2| 367| 130 105 91
A0l s | o9 s7| 04 104| 28| 150| 105

105 81 10| o5 102 16| 36| 160| 105 91

00| 8 122 83| 100 109 160 | 105 9.

8| 8 14| 85| 100 us| 338! 180| 134 5

82| 83| 64| 106| 120 120| 32| 0| 122 97

86| 95| 66 | )| | m| ws) o) 1o 79

g2\ o1l esfl o0l 1| s 1B4] 202 120] 120 62

s2| o7| 83 130 89 12| 278 150 110 62

| 10| 7 Mo | 87 154 28| 10| 116 60

4| 85 130 83 166 | 258 13¢ 80

8| 8 83| 13| 8 180 174 | 134 60

82| 104 87 0| us| 1| 128 62

74| 108 o5f 71| 19| ‘97| 1 64

74| 238 - g3 m| 16| 66| 198 81

7| 25} % 87| 73| 151 158 18| 13| 1%

0| 1M & 7| 123] 18] 15| 13 87

66| 1604 81| 79[ 130| 23t{ 1) 125 148

74| 44 79| 104| 148| 22| 12| 123| 161

132 771 Tor| 154! 3] 190| 125 95

78| 127 75 17| 193] 14| 118 1

7w 1B ™ 5| 87| 1 161] 141 100 79

o 2 w 7l s ar| ] 12| 100 71

74| 104| 83 6ol 3} 200| 1907 17| 100 73

95| 104] 95 60! 132 164| 215| 127| 102 79

87| 9| 100 75| 132 223 281 13| 102 60

83| o3| 188 s1| 120| 2254 250] 105| 102 66

T 146 bl 236 | .. 105 | 108 |-

NoTE.—Stage-discharge relation affected by ice Dec! 3-8, 14-24, Jan. 6-8, 10-14, 16-31, and Feb. 16-18;
discharge estimated from studisl' of gage heights, observer’s notes. and temperature records. Discharge
interpolated Feb. 25-28. Discharge taken from record in Tumalo feed canal (water all diverted) Oci.
1-27, July 1, 10, 14-19, and July 30 to Aug. 13. Discharge estimated from hydrographic comparison with
Squaw Creek and Tumalo feed canal June 30 to July 2, July 4-9, and 11-13.

Monthly discharge of Tumalo Creek near Bend, Oreg., faf{the year ending Sept.

30, 1921
Dischiirge in second-feet "
L : ‘'t Ran-off in
Month o . -+ | acre-feet
Mazimum [ Minimum | Mean '
c | i
October ‘ ' - 105 es 83.6 5,140
November . -6 . - 81| « 115 6, 840
December. 188 64 82.6 5,080
158 | ool : 9.1 6,
158 . 83 111 6, 160
104’ © 691 - 88.5 5,320
132 i STLy B8R 3 R S
236 102 152 9, 350
97 246 14, 600
200 105 135 - 8, 300
134 10| 115 7,070
, 1) 60| 860 5,120°
The Year---.oococoeemeeeeees S 2| . 60| 16 84,000
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Combined monthly discharge of Tumalo Creek and Columbia Southern canal near
Bend, Oreg., for the year ending Sept. 30, 1921

Discharge in second-feet
Month \ Run-of in
) Maximum | Minimum | Mean

93.6 5,760

122 7,
87.6 5, 390
101 6,210

113 6,
92.8 5,710
112 6, 660
12, 500
339 20, 200
205 12, 609
124 7, 600
108 6, 430
144 103, 000

COLUMBIA SOUTHFRN CANAL NEAR TUMALO, OREG.

LocatioNn.—In sec. 1, T. 18 S., R. 10 E., 200 feet below highway bridge across
canal on Tumalo Creek road, 1 mile below head gates, 9 miles west of Bend,
and 12 miles southwest of Tumalo, Deschutes County.

RECORDS AVAILABLE.—May 15, 1906, to May 23, 1914; May 5 to July 28, 1916;
October 1, 1917, to September 30, 1921; also estimates in connection with
Tumalo Creek station, beginning October 24, 1916.

GaGE.—Stevens continuous water-stage recorder on left bank referred to vertical
staff; inspected by F. N. Wallace.

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

CHANNEL AND CONTROL.—Canal is earth cut about 30 feet wide and 4 feet deep.
Control not well defined but fairly permanent.

EXTREMES OF DISCHARGE—Maximum stage during year from water-stage )
recorder, 2.42 feet at 1 a. m. July 2 (discharge, 165 second-feet; estxmated
from extension of rating curve). Canal dry at times.

1906-1914 and 1916-1921: Maximum discharge recorded that of July 2,
1921; canal dry at times. '

Diversions.—None above gage.

RecuraTioN.—Flow controlled by head gates.

Accuracy.—Stage-discharge relation apparently permanent during year.
Rating curve well defined below 50 second-feet, poorly defined above 50
second-feet. Operation of recorder fairly satisfactory after March 2; it was
not attended regularly and several gaps occurred. Daily discharge obtained
by applying to rating table mean daily gage heights obtained by inspecting
recorder graph. Records fair; estimates October to February are uncertain
and are made only for the purpose of computing total flow of Tumalo Creek.

Columbla Southern canal diverts water from Tumalo Creek in SE. 14 sec. 2,
T. 18 8., R. 10 E. It has been operated since 1916 primarily to furnish water
to a sawmill and to supplement the Tumalo feed canal. Most of the water
eventually finds its way to the Tumalo project canals.
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Discharge measurements of Columbia Southern canal near Tumalo, Oreg., during
the year ending Sept. 30, 1921

Date Made by— ke | s

Feet Sec.-ft.

Nov. 6| R. C.BIHgES cmeec oot mmcmeccccvmemmmme ;e cemmmn——aa 0.81 6.7
Mar, 2|J. W.Bones_....ccoememooooo .60 2.0
May 7 | Wendell Dawson 1234 26.8

Daily discharge, in second-feet, of Columbia Southern canal near Tumalo, Oreg.,
for the year ending Sept. 30, 1921

Day Mar. | Apr. | May | June | July | Aug. | Sept.
2.0 9.3 103 160 3.0 4.0
2.0 19 22 162 5.0
2.0 F: 2 I I AR, 10 5.0
3.0 25 | e 13 5.2
4.0 81 16 5.5
5.2 81 i9 5.5

10 81 119 25 5.5
28 . 87 28 5.5
87 93 28 5.5
97 28 9.3
93 28 23
92 76 27 23
89 K] 16 23
6.5 4 82 78 [eeeeeaen 23
81 76 |oceaeoao 24
87 24
30 92 25
47 87 26
56 101 28
76 92 35
6.5 77 _ 64 3 I 35
6.5 76| 104 b ) 37
6.8 71 105 27 2.0 45
7.9 76 118 25 2.0 44
6.8 71 122 27 2.0 32
9.0 70 124 16 2.0 32
9.0 70 136 15 2.4 32
8.3 70 141 | 14 3.0 32
6.5 152 14 3.0 34
6.5 70 160 14 3.6 3
8.3 |eeenees 70 foeemaaan 14 40 foeanan

. N Nodr?;—zgraeed figures show estimated mean discharge for periods indicated. No flow June 3, 4, Aug.
and 14 h
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"Monthly discharge of Columbia Southern canal near Tumalo, Oreg., for the year
ending Sept. 80, 1981

Discharge in second-feet
Montn Saegtiin
Maximum | Minimum | Mean
10 615
7 417
5 307
2 123
2 111
6.28 386
3 26.1 1,730
510 3,140
(1} 93.4 5, 560
4 70.4 4,330
0 8. 55 526
4. 22.2 1,320
The Fear. euea e eceecceccmceaceee e m— e mme e 162 0 25.6 18,600
o Estimated.

TUMALO FEED CANAL NEAR BEND, OREG,

Locarion.—In SE. ¥4 sec. 23, T. 17 S., R. 11 E,, in concrete-lined section, 300
feet below diversion dam, half a mile below bridge across Tumalo Creek on
old road from Bend to stters, and 4 miles from Bend, Deschutes County.

REcorDS AvaILABLE.—May 21, 1914, when water was first diverted, to Sep-
tember 30, 1919, October 1—31 1920, and April 1 to September 30, 1921.

GAGE.—Pa.inted on sloping concrete lining. Stevens continuous recorder used
October 1 to 28, staff gage used from May 1 to August 13; read by R. M.
Wells.

DisCHARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND CONTROL.—Trapezoidal concrete section; the control is the sand
trap just above the intake to a steel flume.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet July
19 and 20 (discharge, 148 second-feet); canal dry at various times.

1914-1921: Maximum stage recorded, 3.80 feet May 4, 5 and 6, 1916
(discharge, 219 second-feet).

Ice.—Water has to be turned out in extremely cold weather.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Water-stage recorder operated satisfactorily October 1 to 28. Gage
read twice a day to tenths May 1 to August 13. Daily discharge obtained
by applying to rating table the mean daily gage height obtained by inspect-
ing recorder graph or the mean of two readings. Records good:

Tumalo feed canal diverts water from Tumalo Creek in SE. 34 sec. 23, T. 17
S., R. 11 E,, for irrigation on the Tumalo project.

Discharge measurements of Tumalo feed canal near Bend, Oreg., during the year
ending Sept. 30, 1921

’
Date Made by— o | -, || Date Made by— eSS | chuere
r

i Feet | Secfi.

Oct. R. C. Briggs 2.70 88 {| May 4

Mar. 2.70 84 Il June 1

Apr. do 2.60 65 || Sept. 5
Wendell Dawson_-----. 2. 52 68
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Daily discharge, in second-feet, of Tumalo feed canal near Bend, Oreg., far the year
ending Sept. 30, 1921 -

Day Oct. | Apr. | May | Jupe | July | Aug. | Sept.
96 85 100 128 134 100 100
96 89 100 134 134 128 100

105 75 100 122 105 122 97
105 75 100 110 122 105 91
100 ) 110 122 134 105 89
103 110 128 134 105 91
100 69 128 134 105 91
868 0 128 134 134 95
82 0 134 134 122 97
86 " 0 134 110 110 79
82 0 128 116 110 62
82 71 122 134 110 62
74 122 128 134 116 60
74 1221 134 134 60
88 134 128 134 60
78 1Be| 16| 12| 1B 62
74 71 1347 105 128 64
74 71 134 110 128 81
74 73 134 128 148 123 100
70 73 134 128 148 123 87
66 79 134 128 134 125 100
74 104 134 128 128 123 100
66 97 134 128 128 125 95
78 93 134 128 128 118 81
78 87 134 134 128 100 79
78 83 1834 0 134 116 100 71
74 83 128 134 110 100 73
74 132 128 128 110 102 79
132 134 134 100 102 89

..... 80 120 128 134 105 102 66
3 SRR | R A 128 | .. 105 106 |

Norte.—Braced figures show estimated mean discharge for periods indicated. Water diverted for a
considerable gortwn of time November to March, inclusive, but no record kept. Daily, discharge for
Apr. 1-30 and Aug. 19-31 taken from records of Tu.malo Creek; all water diverted up to 100 second-feet
from Sept. 1-30 taken from Tumalo Creek.

Monthly discharge of Tumalo feed canal near Bend, Oreg., for the year ending Sept.

30, 1921
Discharge in second-feet
: Run-off in
Month acre-feet
Maximum | Minimum | Mean
105 66 82.5 5,070
132 71 83.3 4,960
134 0 105 6, 460
134 105 127 7, 560
148 105 126 7,750
134 100 112 6,890
100 60 81.4 4,840

NoTE.—See footnote to table of daily discharge.
SQUAW CREEK NEAR SISTERS, OREG.

Location.—In NW. 14 sec. 32, T. 15 S,, R. 10 E,, immediately aboveintake of
MecCallister ditch and 5 miles by road above Sisters, Deschutes County.

DRAINAGE AREA.—B3 square miles.

REecorps avaiLaBLE.—May 30 to December 81, 1913; April 7 to September 13,
1914; March 24 to December 13, 1916; April 5 to December 5, 1917, March 1
to October 17, 1918; June 25 to August 23, 1919; March 17 to September
30, 1920; and May 6 to September 30, 1921. From July 1, 1906, to May 23,

.
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1913, in section 29, at station below the intake of McCallister ditch and
about 700 feet farther downstream.

Gace—Stevens 8-day water-stage recorder on right bank; with outside gage;
inspected by water master. ’

DisCHARGE MEASUREMENTS.—Made from a cable about 100 yards above gage or
by wading near gage.

CHANNEL AND cONTRoL.—Gravel and boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during period May 6 to September
30, 1921, from water-stage recorder, 3.48 feet at 10 p. m. June 30 (discharge
478 second-feet); minimum stage from recorder, 2.40 feet September 26
(discharge, 93 second-feet). Stage may have been lower than this during
September 27-30, no record.

1906-1921: Maximum stage recorded, 7.5 feet at old station, November
22, 1909 (discharge, estimated from extension of rating curve, 1,940 second-
feet); minimum stage recorded, 2.65 feet at old station, March 19, 1912
(discharge, 32 second-feet).

Diversions.—Pole Creek, a tributary of Squaw Creek from the west, has been
diverted for irrigation. The diversion canal has been eroded until it carries
the entire flow of this creek. Low-water flow entirely diverted below the
station.

RecuLatioN.—None.

Accuracy.—Stage-discharge relation permanent during period. Rating curve
well defined. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height

" obtained by inspecting recorder graph. Records excellent except for esti-
mated periods.

Dzscharge meagsurements of Squaw Creek near Sisters, Oreg., during the year ending

Sept. 30, 1921
Date Made by— 1ol | e, || Date Made by— i ol o
Feet | Sec.-ft. Feet | Sec.ft.
Oct. 28| D.D.Hunte_.________ 2.32 88 |l June 6 | Wendell Dawson..___.. 3.08 300
May 6| Wendell Dawson._.____. 2,39 87 || Sept. 3 |....- [ [0 2.40 93
31| ... P 2.68 153 |

a Managet, Squaw Creek Irrigation District.

Daily discharge, in second-feet, of Squaw Creek near Sisters, Oreg., for the period
May 6 to Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
190 388 122 204 229 158 82
218 302 117 190 229 82
282 244 106 229 229 111
282 252 98 244 259 148
302 302 ‘ 190 97 282 263 140 100
323 323 97 344 236 158
366 | 323 102 344 225 164
344 366 107 366 229 111
344 323 106 366 233 122 97
323 282 194 102 344 259 117 97
302 363 190 98 323 214 115 93
302 252 190 92 344 190 113
302 | 248 168 87 344 184 111 %
263 248 171 86 388 187 113
218 236 161 84 433 188 117

....... 188 119 (...

NoTE.—Braced ﬁgures show estimated mean discharge for periods indicated.
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Monthly discharge of Squaw Creek near Sisters, Oreg., for the period May 6 to
Sept ‘80, 1921

-

Discharge in second-feet
Run-off in
Month Maxi- ; . sere-foet
mum Minimum | "Mean

May 6-81 . e 233 88 151 7,790
June 433 190 304 18,100
July.. 388 184 255 15, 700
Augus [ 111 156 9,
September ..o R, 164 | e 103 6, 130

Theperiod._ ... .l LU ISR SO 57, 300

-

CROOKED RIVER NEAR CULVER, OREG.

Locarion.—In NW."3{ sec. 11, T. 12 8., R. 12 E,, one-eighth mile below Cove
power plant and 6 miles west of Culver, Jefferson County.

DrAINAGE AREA.—Not measured.’

- RecorDps avarLaBLE.—October 1, 1917, to September 30, 1921.

Gace~—Inclined staff on left bank 100 feet below highway bridge. Surge of
current makes accurate reading impossible. A. K. McAlpine, observer.

DisCHARGE MEASUREMENTS.—Made from cable half a mile below gage.

CHANNEL AND coNTrROL.—Banks rocky; bed and control composed of boulders;
probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet
February 15 (discharge, 4,900 second-feet); minimum stage recorded,
1.70 feet July 12 to September 5 (discharge, 970 second-feet).

1917-1921: Maximum stage recorded, 6.3 feet at 1 p. m.-April 5, 1919,
(discharge, 5,200 second-feet); minimum discharge, 970 second-feet July 12
to September 5, 1921.

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

Diversions.—Practically all the summer flow of Crooked River above Prineville
is diverted for irrigation. Low-water flow at this station is from springs
within a few miles above.

RecuratioN.—S8light regulation by power plant a,bove gage and storage reservoir
on Ochoco project.

Accuracy.—Stage-discharge relation changed for low stages during spring
high water. Rating curves well defined. Gage read to tenths once a day.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

Discharge measurements of Crooked River near Culver, Oreg., during the year
ending Sept. 30, 1921-

Dis-

Gage
Date Made by— height | charge

Feet Sec.-ft.
Oct. 26 | Briggs and Dawson 1,92
May 19 | V. H, Reineking. ... 4.35 3,240
Sept. 8 | Wendell DaWSON . ... oo 1.85 1,050
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Daily discharge, in second-feet, of Crooked River near Culver, Oreg., for the year
ending Sept. 30, 1921

-

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,120 | 1,120 | 1,250 | 2,720 | 1,250 | 2,540 | 2,900 | 2,720 | 1,490 | 1,040 970 970
1,120 | 1,120 | 1,250 { 2,180 | 1,250 | 2,540 | 3,000 | 2,720 | 1,410 | 1,040 | 970 970
1,120 | 1,120 | 1,250 | 2,010 | 1,320 | 2,810 | 3,400 | 2,630 | 1,330 | 1,040 970 970
1,120 | 1,120 | 1,250 | 2,360 | 1,320 | 3,400 | 3,700 | 2,450 | 2,180 | 1,040 | 970 970
1,120 | 1,120 | 1,250 | 2,270 | 1,390 | 3,900 | 2,720 | 2,450 | 2,180 | 1,040 | 970 970
1,120 | 1,120 { 1,180 1,390 | 3,500 | 2,720 | 2,540 ' 1,910 | 1,040 | 970 | 1,040
1,120 | 1,120 | 1,180 | 2,010 | 1,300 | 3,300 | 2,540 | 2,720 1,730 | 1,040 | 970 | 1,040
1,120 | 1,120 | 1,180 | 1,530 | 1,390 | 3,200 | 2,360 | 2,630 | 1,650 | 1,040 970 | 1,040
1,120 | 1,120 | 1,180 | 1,390 | 1,390 | 2,900 | 2,270 | 2,540 | 1,490 | 1,040 {* 970 | 1,040
1,120 | 1,120 | 1,180 | 1,250 | 1,390 | 2,900 | 2,360 | 2,450 | 1,410 | 1,040-| 970 | 1,040
1,120 | 1,120 | 1,180 | 1,180 | 2,360 | 2,900 | 2,540 | 2,360 | 1,330 | 1,040 | 970 | 1,040
1,120 | 1,120 | 1,180 | 1,180 | 3,500 | 2,810 | 2,900 | 2,360 | 1, 250 970 970 | 1,040
1,120 | 1,120 [ 1,180 | 1,180 | 3,600 | 2,630 | 3,500 | 2,180 | 1,180 | 970 | 970 | 1,040
1,120 | 1,120 | 1,120 | 1,250 | 3,700 | 2,450 | 3,500 | 2,090 | 1,180 970 970 | 1,040
1,120 | 1,120 [ 1,120 | 1,530 | 4,900 | 2,450 | 2,900 | 2,090 |.,1,180 | 970 | 970 | 1,040
1,120 | 1,120 | 1,120 | 1,390 | 3,300 | 2,450 | 2,810 | 2,000 [ 1,180 | 970 | 9670 | 1,040
1,120 | 1,120 | 1,120 | 1,390 | 2,720 | 2,900 | 2,540 | 2,000 | 1,110 970 970 | 1,040
1,120 { 1,120 | 1,120 | 1,390 | 2,360 | 3,900 | 2,540 | 3,400 | 1,110 970 970 | 1,040
1,120 | 1,180 | 1,120 | 1,390 | 2,090 | 4,400 | 2,540 | 3,200 | 1,110 970 970 | 1,040 -
1,120 | 1,250 | 1,120 | 1,460 | 2,090 | 3,500 | 2,450 | 3,000 | 1,040 | 970 | 970 | 1,040°
1,120 1 1,300 | 1,120 | 1,530 | 2,090 1 2,900 | 2,450 | 2,810 | 1,040 ! 970 | 970! 1,040
1,120 | 1,390 | 1,120 | 1,390 | 2,010 | 2,720 | 2,720 | 2,720 | 1,040 970 970 | 1,040
1,120 | 1,250 | 1,120 | 1,390 | 2,010 | 2,450 | 3,000 | 2,540 | 1,040 970 970 | 1,040
1,120 | 1,180 | 1,120 | 1,390 | 2,010 | 2,360 | 2,900 | 2,360 | 1,040 970 970 | 1,040
1,120 | 1,180 | 1,120 | 1,390 | 2,010 | 2,450 | 2,720 | 2,090 | 1,040 | 970 | 970 | 1,040
1,120 { 1,250 | 1,120 | 1,390 | 1,930 | 2,720 | 2,630 | 1,010 | 1,040 { 970 | 970 | 1,040
1,120 | 1,250 | 1,120 | 1,390 | 2,010 | 2,540 | 2,450 | 1,730 | 1,040 970 970 | 1,040
1,120 | 1,180 | 1,120 | 1,390 | 2,360 | 2,450 | 2,450 | 1,650 | 1,040 | 970 | 970 | 1,040
1,120 [ 1,530 | 1,120 | 1, i 360 | 2,540 | 1,650 | 1,040 970 970 | 1,040
1,120 | 1,390 | 1,120 | 1, -1 2,720 | 2,630 | 1,570 | 1,040 970 970 | 1,040
L1200 ... 1,120 | 1, 2,720 |- 1,400 [.._... 970 970 {_ ...

Monthly discharge of Crooked River

near Culver, Oreg., for the year ending Sept.

30, 1921
Discharge in second-feet
Month , prvts
Maxi}lmm Minimum | Mean

1,120 1,120 1,120 68, 900
1, 530 1,120 1,180 70, 800
1, 250 1,120 1, 160 71, 300
2,720 1,180 1, 560 95, 900
4, 900 1, 250 2,160 120, 000
4,400 2,360 2,900 178, 000
3,700 2,270 2,760 164, 000
3,400 1,490 2,360 145, 000
2,180 1,040 1,300 77, 400
1,040 970 995 61, 200
970 970 970 59, 600
1,040 970 1,030 61, 300
e YOAL e eeeeeeeee e e 4,900 970 1,620 | 1,170,000
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BEAR CREEK AT RICKMAN RANCH, NEAR ROBERTS, OREG. ;..

LocatioN.—In NE. 14 sec. 31, T. 18 8., R. 19 E., at Rickman ranch, 12 miles south-
east of Roberts post office, and 35 miles from Prineville, Crook County.

DRrAINAGE AREA.—Not measured.

RECORDs AVAILABLE.—December 30, 1920, to June 30, 1921.

Gage.—Vertical staff on right bank about 100 yards back of Rlckma.n 8 ranch
house; read by J. A. Rickman.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Bed composed of heavy gravel and boulders; practi-
cally permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period December
30, 1920, to June 30, 1921, 3.30 feet about 5 p. m. June 3 (discharge, 341
second-feet). Stream bed dry during midsummer.

Ice.—None during period of record.

DiveErsions.—A few small ditches divert water above station.

ReguLaTiON.—None. ) .

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 20 second-feet and fairly well defined up to about 100 second-
feet. Gage read to hundredths once a day; two readings on days of con-
siderable fluctuation. Daily discharge obtained by applying to rating table
the daily gage height, or the mean gage height obtained by plotting the two
readings of high-water days to the readings for days before and after.
Records good.

Discharge measurements of Bear Creek at Rickman ranch, mear Roberts, Oreg.,
during the years ending Sept. 30, 1920 and 1921

Date Made by— xg?fﬁt clll)afrsg-e
1920 Feet Sec.ft.
Jan., 31 1 R. C. Briggs oo cuo e 0.30 3.0
Apr. 12 J.J. Dirzulaitis ... T .51 8.1

1921 -
May 16 | Miller and EllS 0 o e ———— 44 6.1

s Water master for Cook County.
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Daily discharge, in second-feet, of Bear Creek at Rickman ranch, near Roberts, Oreg.,
. for the period Dec. 30, 1920, to June 30, 1921

Day Dec. Jan. Feb. | Mar. | Apr. | May | June
0.7 0.3 35 52 9.2 5.2
1.2 .3 32 35 8.6 4.3
12 .3 127 35 8.0 192
19 .3 143 4 8.6 15
1.9 .3 93 27 8.6 9.2
1.2 .3 68 17 24 8.0

.8 .3 56 17 10 8.0
.7 .5 48 13 8.6 6.3
.5 .8 64 32 7.4 5.2
.5 3.4 64 32 © 6.9 4.3
.3 5.2 56 21 5.2 4.3
.3 19 56 22 8.3 4.8
.3 29 48 24 4.3 4.8
.3 29 29 20 3.0 4.3
.3 35 19 17 4.3 3.9
.5 35 41 14 8.3 | 3.9
7 25 48 13 64 3.9
.7 15 56 16 26 4.3
.7 9.8 32 14 14 3.4
.3 8.0 24 14 45 2.8
.3 8.0 15 14 29 2.3
.2 7.4 14 15 15 2.3
.2 4.8 14 16 13 2.3
.2 5.2 17 15 10 1.9
.2 10 15 11 8.2 1.9
.2 9.2 17 10 - 9.2 1.9
.5 33 15 11 6.9
.3 32 16 11 7.4 L
.2 21 10 9.2 AN
0.8 .2 27 9.8 6.9
3 S, .8 .3 2 | 58 o.o.

NotE.—Braced figures show estimated mean discharge for periods indicated. Probably some water
running in December and July; no record.

Monthly discharge of Bear Creek at Rickman ranch, near Roberts, Oreg., for the
period Jan. 1 to June 30, 1921

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

1.9 0.2 0. 57 35
35 3 11.7 650
143 14 43.2 2, 660
52 9.8 2.0 1,190
3.0 12.8 787
192 [ o.. 10.5 825
The Period. ... oo s 5,950

MILL CREEK NEAR PRINEVILLE, OREG.

Locarion.—In SE. 14 sec. 22, T. 14 S., R. 17 E., on Dill ranch, 1 mile above
mouth and 10 miles east of Prineville, Crook County.

DraiNaGe ArEA.—Not measured.

Recorps avaiLasLe.—March 14 to September 5, 1916; December 8 to July 4,
1918; December 21, 1919, to June 30, 1920, and October 1, 1920, to Septem-
ber 30, 1921, when station was discontinued.

Gage.—Stevens 8-day recorder on left bank referred to vertical staff braced to
gage house; inspected by .S. B. Ellis. Vertical staff gage 1 mile above read*
during 1916.

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

CHANNEL AND coNTROL.—Bed and control composed of gravel subject to shift
at high stages.



DESCHUTES RIVER BASIN 79

EXTREMES OF DISCHARGE.—Maximum stage during year from  wster-stage
recorder, 2.86 feet at 11 a. m. February 14 (discharge, 225 second-feet);
creek bed practically dry during October, August, and September.

1916; 1918; 1920-1921: Maximum discharge recorded, that of February
14, 1921; stream practically dry every summer.

Drversions.—Many small ditches: above station. Two diverted some water
around gage during year; probably not over a few hundred a,cre-feet

RecuLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined

“between 10 and 150 second-feet. Operation of water-stage recorder unsatis-
factory for low stages owing to inlet to stilling well being too high. Daily
discharge ascertained by applying to rating table the mean daily gage height
obtained by inspecting recorder graph. Records excellent except for esti-
mated periods.

Discharge measuremenis of Mill Creek near Prineville, Oreg ., during the year end-
ing Sept. 30, 1921

[Made by J. W. Bones]

Gage Dis-
Date | height | charge
Feet Sec.-ft.
APrido oo e e e e e e e e m e mmm e ———————m—————— 1.51 99
BT D, .32 15.6

Daily discharge, in second-feet of M7l Creek near Prmemlle, Oreg., for the year
ending Sept. 30, 1921

Day ‘Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July
18 82 25 . 141 82 98 44 20
17 26 132 94 98 40 21
17 102 25 159 106 106 98
16 98 25 195 106 86
14 102 24 195 M 114 70
B ool | wl | 1w 58 16
13 74 24 159 © 86 54
12 62 24 141 78 114 81
12 54 32 132 78 123 4
13 40 120 123 78 123 44 12
11 40 195 108 82 123 |
16 40 195 98 90 114 44
14 40 195 94 94 106 44
12 40 204 90 94 106 40 e 10
14 38 159 82 90 106 38
15 37 132 94 82 106 38
15 38 106 106 82 132 38 | 9
14 39 94 114 82 159 38
12 38 86 102 82 159 30
12 37 86 106 82 141 20
9 35 82 102 86 141 p:}

11 33 .74 98 98 123 26
11 30 70 94 102 106 24
12 26 74 94 9 - 102 21 5
12 26 78 94 94 94 18
9 27 86| - 86 86 86 14
9 27 102 82 9 78 15
- 10 26 141 82 94 70 16
25 26 |acoooo 82 102 62 17
132 27 |eeeeen 78 102 58 18
114 26 |oceeaeae T8 lecmmaaae Bl fooeeaaas

Nore.—Stream dry Oct. 1 to about Nov. 15, and from about Aug. 1 to Sept. 30. Braced figures show
es%n}?ltledlmean discharge for periods indicated. Discharge estimated Feb. 11-13, May 27, 28, June 29, 30,
y
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Monthly discharge of Mill Creek near Prineville, Oreg., for the year ending Sept:’

30, 1921
Discharge in second-feet
. Run-off in
Month ‘ acre-feet
‘ Maxiinum | Minimum | Mean | °
7 9.88 . 585
20.5 1, 260
47.7 2, 930
89.5 4,970
113 6, 950
90.0 5, 360
107 6, 580
39.1 2, 330
9.81 603
The Year - - oo o e 204 0 43.6 31, 600

NorE.—See footnote to table of daily discharge.
LAKE CREEK NEAR SISTERS, OREG.

Location.—In SE. 14 sec. 24, T. 13 8., R. 8 E., one-fourth mile below outlet of
Suttle Lake, 6 miles from mouth of creek, and 15 miles northwest of Sisters,
Jefferson County, Oreg.

DRrAINAGE AREA:—20.5 square miles.

RECORDS ‘AVAILABLE.—April 7, 1915, to September 30, 1921, with a few gaps;
occasional readings May to November, 1911; March to September, 1912,
May to October, 1913.

Gace.—Stevens continuous water-stage recorder on left bank October 16, 1917,
to September 30, 1921, except April 7 to August 24, 1919; vertical staff to
which recorder is referred used May 11, 1916, to October 15, 1917, and
June 7 to August 24, 1919. Gage about 20 feet above a 15-foot weir read
April 7, 1915, to April 30, 1916. Gage in natural channel, near site of
weir, used 1911 to 1913.  Gage reader, Joe Hanson.

CHANNEL AND CONTROL.—Bed composed of heavy gravel and boulders; prac-
tically permanent.

EXTREMES OF DISCHARGE.— Maximum stage during year, from water-stage
recorder, 1:68 feet January 5-7, somewhat uncertain as water in well may
have been frozen (discharge, 148 second-feet). Minimum stage, 0.61 foot
November 12 (discharge, 29 second-feet).

1911-13 snd 1915-1921: Maximum stage recorded, 2.24 feet December
30, 1917 (discharge, 247 second-feet); minimum stage recorded, 0.31 foot
October 18, 1916 (discharge, 20 second-feet).

Ice.—Stage-discharge relation apparently una,ﬁected by ice.

DiversioNns.—None. .

REGULATION.——None. ' : ’ !

Accuracy.—Stage-discharge relation somewhat unstable, owing to accumulation
of drift on: control. Fairly well defined rating curve used October 26 to
May 8 and June 6 to July 6. Indirect method of shifting control used May
30 t6 June 5 and for res,dmg of August 28. Daily discharge ascertained by
applying to rating table mean daily ga.ge height obtained by inspecting
recorder graph. Discharge estimated for periods when gage was not operat-
ing. Records fair, estimates for periods of missing records can not be
greatly in error, as flow is very uniform due to regulation by lake. ’
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Discharge measurements of Lake Creek near: Sisters, Orej.; during the year ending
b Sept. 80, 1921 k

[Made by Wendell Dawspn]
Gage | Dis- , Gogs .| Dis-
Date height | charge Date heiag%lt -.charge-
Feet Sec.-ft. * Feet Sec.oft. .-
0.66 319 || Ju 13 95
1.32 94 Sept. 3... g 62 35
1.42 8 . C
Daily diseharge, in second-feet, of Lake Creek near Sisters, Oreg,, for the year endmg
Sept. 30, 1921
Day Oct. | Nov..| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
32 74 69 60 64 69 % 92 ! 35
32 69 92 74 59 60| 105 86 35
32 69| 126 80 59 69 98 86 43 35
32 60| 133 77 59 69 98 92
31 64| 148 74 59 69 98 92
32 64| 148 76 42 69 92 92 42
32| 5| 18 78 69 69 92| 92 p
32 50 140 80 69 64 92 92
30 59 | 133 69 64 86
2! 56| 18 69 64 80
30 64| 112 64 64 80
2 64| 112 64 64 74
34 30 59 | 105 68| - 64 74 ool
30 59 92 72| 64 69 34
30 59 86 76 64 64
32| 57| s 80| 69 64 35
39 50 80 | 8 69 50
43 48 74 88 69 57
48 48 74 92 69 95 56 37
59 47 98 69 54
69 471% 69 98 69 54
74| 47 105 74 53
74 47 08 80 52
74 50 64 98 92 50
4| 52 92 %8 48
32 74 50 L -] 86|+ 92 48
32 80 48 66 64 86 98 47
32 80 50 64 80 98 32
32 74 540 ... 80 98 45
32 74| 64 60 1| T4 98 98 34
32 oo 60 L L (" ) O | R | E M, .-
-

NoTE.—Braced figures show

h

Mar. 13-18, May 7, Sept. 1 and 2.

timated mean di

go for periods indicated. Discharge interpolated

Monthly discharge of Lake Creek hép'/ Sisters, Oreg., for the year endiﬁg Sept. 80,1921

Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum | Mean
33.6 2,070
47.7 2, 840
57.3 3, 520
03.0 5,720
72.6 4,030
76.6 4,710
74,8 4,440
95, 6 5,880
67.6 4,020
38.1 2,340
33.9 2,080
35.0 2,080
60, 4 43,700
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WHITE RIVER BELOW TYGH VALLEY, OREG.

LocarioN.—In NW. 14 sec. 8, T. 4 S,, R. 14 E., just below Pacific Power & Light
Co.’s plant at White River Falls and 434 mlles below Tygh Valley, Wasco
County.

DRraINaGE AREA.—Not measured. .

REcoRrDs avaiLaBLE.—November 20, 1917, to September 30, 1921.

Gage.—Stevens 8-day water-stage recorder on left bank with vertical gage
inside of well; inspected by M. F. Coberth.

DiscHARGE MEASUREMENTS.— Made from cable one-fourth mile below gage or by
wading under cable.

CHANNEL AND cONTROL.—Control of rock overlain with sand deposits; stage-
discharge relation changes somewhat.

ExTrREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 6.15 feet at 1 a. m. January 3 (discharge, 3,640 second-feet); mini-
mum stage indicated by pencil as 0.57 foot, which occurred sometime between
September 13 and 20 when recorder was not operating (discharge, 60 second-
feet).

1917-1921: Maximum stage from recorder, 8.24 feet December 19, 1917
(discharge, 5,940 second-feet); minimum discharge occurred December 11 to
14, 1919, due to extreme cold, estimated from records at power plant as 10
second-feet

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

Diversions.—Numerous small irrigation canals take out above this station.

ReeuLaTioN.—Operation of power plant above regulates flow to some extent.

Accuracy.—Stage-discharge relation changed. during high water. Change
made arbitrarily November 19. Two well-defined rating curves used.
Operation of water-stage recorder satisfactory, except for some breaks during
winter and September 13-30. Daily discharge obtained by applying to
rating table mean daily gage heights obtained by inspecting recorder graph.
Estimated periods based on graphic comparison with Hood River records.
Records good except for estimated periods for which they are fair,

Discharge measurements of White River below Tygh Valley, Oreg ., during the year -
ending Sept. 30, 1921

Ga ' Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Sec.ft. | Feet | Sec.ft.
Oct. A4 Bn%gs and Dawson....| 1.26 212 | July 22 Wendell Dawson._..._.. 1.37 213
Nov, 29 riggs. oo 1.75 343 || Aug. 10 § K. N, Phillips__.____.__. 111 174
Mar. 23 { Wendell Dawson....... 3.37 1,090 || Sept. 10 Wendell Dawson.......| .99 136
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Daily discharge,in' second-~feet, of W hite River below Tygh Valley, Oreg., for the year
) ending Sept. 30, 1921 ’

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May | June | July ug. | Sept.
180 195 325 900 372 | 1,310 820 | 1,140 900 408 188 151
225 185 325 | 2,230 408 | 1,140 870 | 1,050 900 | - 390 178 163
308 190 325 | 3,030 520 | 1,110 870 960 | 1,080 372 178. 153
258 190 325 | 2,050 600 | 1,140 820 930 | 1,080 355 172 158

172 310 {2,080 480 | 1,110 770 900 | 1,050 340 170 161
240 163 310 | 1,450 460 | 1,020 745 900 | 1,050 325 170 151
237 160 205 442 960 695 900 | 1,050 325 | .178 135
222 156 295 645 870 895 960 960 310 180 144
208 153 280 1. 000 870 820 695 960 870 295 182 137
195 148 205 1| 1, 690 820 745 | 1,050 820 205 185 131
190 151 310 2,050 7706 770 | 1,050 745 280 182 131
192 156 295 720 | 1,870 720 820 | 1,020 720 280 170 126
220 156 205 1, 780 695 820 | 1,020 645 265 162
249 262 1,610 870 795 | 1,110 670 155
268 247 1,380 620 745 | 1,140 600 253 162
234 If 30| o3¢ 1,240 | 580 | 280 | 165
235 1,170 540 244 162
219 238 1,140 540 235 162
211 520 222 170 560 235 165
185 218 , 170 540 241 165
185 232 140 520 238 156 160
208 230 1706 500 220 165
203 230 170 500 212 153
203 400 253 170 500 215 153
203 295 240 480 210 144
195 280 , 240 460 218 148
188 295 , 080 442 212 153
190 442 990 425 205 151
203 340 645 900 425 200 158
203 340 | 1,380 900 408 200 153
190 j....__. 1,310 000 ... 200 151 feeeceor

Note.—No gage-height record for following periods: Oct. 13 (discharge, interpolated); Nov.14-18,
20-28, Jan. 7~11, 13-18, 21~25, Feb, 18-22, and Sept, 13-30 (discharge estimated from hydrographic compari-
sagi v&xtl} rgfor'(;l:&o! flow of Hood River at Powerdale. Braced figures show estimated mean discharge for
periods indicated.

Monthly discharge of White River below Tygh Valley, Oreg., for the yeur ending
Sept. 30, 1921 o

Discharge in second-feet
Run-oft
Month in acre-feet
Maximum | Minimum | Mean
308 180 216 13,300 -
____________ 148 289 17, 200
1, 380 218 362 , 300
3,030 372 901 400
2, 050 372 926 51, 400
1, 660 620 1,010 62, 100
1, 530 695 958 57, 000
1, 240 900 1,060 65, 200
1, 408 685 40, 800
200 268 16, 500
188 144 185 10, 100
...... ! 126 17 ),
3,030 126 582 422, 000
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s ) CLEAR CREEK ABOVE INTAKE, NEAR WAPINITIA, OREG.

Locar: In SW. 24 sec. 10, T. 5 8., R. 9 E. 300 feet above intake of
Wagnitia Irrigation Co.’s canal, 4 mlles below outlet of Clear Lake, and
22 ‘miles west of Wapinitia, Wasco County.

DRrAINAGE AREA.—Not measured.

REecorps AvaiLABLE.—May 16 to September 20, 1918, December 19, 1918, to

‘ September 30, 1921, fragmentary.

Gaee.—Stevens continuous water-stage recorder on right bank; inspected by
R. E. Ellenwood. New gage set at slightly different location on December 4,
1918, read 0.83 foot less than earlier gage.

DISCHARGE MEASUREMENTS.—Made by wading near canal intake.

CHANNEL AND CONTROL.—Bed composed of sand, gravel, and small boulders.
May shift slightly.

EXTREMES OF DISCHARGE.—Minimum stage from water-stage recorder, 0.47
foot October 11-13 (discharge, 6.5 second-feet). No record of maximum.

Ice.—No ice during period of record.

DiversionNs.— Wapinitia Irrigatlon Co.’s canal diverts water just below station.
No diversion above.

REGcuLaTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
fairly well defined below 24 second-feet. The gage record is incomplete and no
‘estimates have been made during gaps, and no monthly dlscharge computed.
Daily discharge ascertained by applying to rating table mean daily gage
heights obtained by inspecting recotder graph. Daily records good.

Discharge measurements of Clear Creek above intake, near Waznmtw, Ofreg ., during
the year ending Sept..30, 1921

"Date B " Madeby— S ,lg?!shet chD;,sée
Feet Sec.-ft.

Nov. 30 | R.CoBriggs. . ..cocooooooilioiooloueal e aviide by 0. 64 4.0

July 22 | Wendell Dawson_.___..__.__.._._. DL S .60 14.7
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Daily dwcharge, in second-feet, of Clear Creek above intake, near Wapinitia, Oreg.,
Sor the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | July | .Aug. | Sept.

Nore.—No record for days for which no discharge is given:

GATE CREEK NEAR WAMIC, OREG.

Locarion.—In sec. 35, T. 4 8., R. 11 E., 100 yards north of old Purcell ranch
and 8 miles southwest of Wamic, Wasco County.

Recorps avaiLasLE.—QOctober 24, 1920, to July 31, 1921. Records at Mulvany
sawmill in sec. 21, T. 4 8., R. 12 E. for October 7, 1917, to July 31, 1918
show slightly more water.

Gage.—Vertical staff on right abutment of highway bridge; read by Miss 01'3,
Duncan.

DiscHARGE MEASUREMENTS.—Made by wadmg or from highway bridge at hxgh
stages.

CHANNEL AND CONTROL.—Bed composed of clean gravel and small boulders,
probably slightly shifting. Control section narrow at low stages. Banks
are overflowed at extreme high water.

EXTREMES OF DISCHARGE.— Maximum stage recorded during the period October
24, 1920, to July 31, 1921, 2.2 feet February 22 (discharge, 106 second-feet);
minimum stage recorded, 0.17 foot October 25 (discharge, 0.5 second-foot).

Ice.—Apparently no ice during winter.

DiversioNs.—Praetically none above stations.

RecuLartion.—None.

Accuracy.—Stage-discharge relation practically permanent Rating curve well
defined below 60 second-feet. Gage read to hundredths once a day. Daily
discharge obtained by applying daily gage height to rating table. Records
good.
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Discharge measurements of Gate Creek near Wamic, Oreg., during the year ending
Sept. 30, 1921

o [Made by Wendell Dawson]

Gage Dis-
Date height | charge

Feet Sec.-ft.
Mar. 28..___. o = e n e mmmmn mm e mm mmmmmmmmmmmmm——————— 1,60 52
July 22 ________.. e e em e m i mmn e mmmen .40 2.5

Daily discharge, in second-feet, of Gate Creek near Wamic, Oreg., for the period
Oct. 24, 1920, to July 31, 1921

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

0.6 1.6 16 8.0 35 42 32 18 8.9
.6 1.5 23 8.6 39 44 32 18 5.6
.6 1.6 88 11 48 42 33 20 5.0
.6 1.6 56 12 47 42 28 21 5.0
.6 1.8 48 13 52 37 28 19 4.8
.6 1.4 42 12 48 32 28 20 4.5
.6 1.4 36 15 47 32 28 19 4.2
.6 1.4 31 20 46 32 27 19 4.2
.6 1.3 30 71 41 30 23 19 4.2
.6 1.3 23 67 42 25 23 19 4.0
.8 1.3 23 88 40 24 25 19 3.8
.8 2.4 20 88 38 26 23 18 3.6
.8 2.8 19 79 37 26 21 17 3.2
.9 2.5 24 63 36 25 19 17 3.0
2.2 5.0 23 63 48 27 20 16 2.8
3.2 2.4 23 59 63 25 22 19 . 2.6
4.0 2.3 23 48 67 23 23 15 2.6
4.2 2.1 23 44 71 42 24 15 2.6
2.5 1.3 22 42 79 40 24 13 2.6
2.2 1.4 19 41 63 39 25 13 2.5
2.1 1.4 18 44 67 37 25 12 2.5
1.8 1.8 17| 106 59 42 23 12 2.5
1.6 1.6 14 88 79 43 28 11 2.6
1.4 1.6 13 44 55 40 22 11 2.4
1.4 2.5 11 32 b6 39 23 8.6 2.3
28).. 48 55 37 23 6.8 2.4
3.5 2.8 52 35 23 5.6 2.4
2.1 2.2 52 36 2 5.0 2.4
1.8 4.2 52 37 21 4.8 2.2
17 7.4 44 37 19 4.5 14
........ 14 43 |- 19 [ooaes L4

Monthly dzscharge of Gate Creek near Wamic, Oreg., for the penod Nov. 1, 1920, to
July 81, 198%

Discharge in second-feet ~
Raun-off in

Month acre-feet
' Maximum | Minimum | Mean '

0.6 1.59 95
L3 2. 67 164
10 24.6 1,510
8.0, 456.0 2,
36 51.6 3,170
23 .6 2,060
19 24.3 1,490
4.5 14.5 863
1.4 3.4 212

...................... 12,100.
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KLICKITAT RIVER BASIN
KLICKITAT RIVER NEAR GLENWOOD, WASH.

Locarion.—In NE. 14 sec. 14, T. 7 N., R. 12 E,, just below Dajry Creek, 234
miles below southern boundary of Yakima Indign Reservation, 3 miles below
Big Muddy Creek, and 6 miles north of Glenwood, Klickitat County.

' DRAINAGE AREA. —-—356 square miles.

Recorps avaiLaBLe.—December 16, 1910, to September 30, 1921, with gap in
winter of 1921. October 29, 1909 to December 15, 1910, at a point a mile
above, in section 11.

Gage.—Stevens water-stage recorder referred to vertical staff on left bank read
by A. G. Hanson; datum lowered 1.0 foot October 1, 1918. Prior to July,
1910, several vertical staffs were used.

Di1sCHARGE MEASUREMENTS.—Made from cable just below gage.

CHANNEL AND coNTROL.—Bed composed of heavy gravel, shifts in high water.

EXTREMES OF DISCHARGE.—Maximum stage during period of record for year
ending September 30, 1921, from water-stage recorder, 3.90 feet at midnight
May 25, June 4, and 5 and 5 a. m. and 9 p. m. June 7 (discharge, 3,770
second-feet); minimum stage from water-stage recorder, 1.07 feet at 10
a. m. November 10 (discharge, 395 second-feet). No higher or lower stages
were indicated by recorder pencil when clock was stopped.

1909-1921: Maximum stage recorded, 5.20 feet on original gage, November-
24, 1909 (discharge, estimated by extension of rating curve, 6,250 second-
feet); minimum discharge recorded, 285 second-feet at 1 p. m. November 13,
1915 (gage height, 0.63 foot).

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

Diversions.—None,

ReauLaTION.---None.

Accuracy.—Stage-discharge relation changed during period when no records
are available. Rating curve used as follows: October 1 to November 20,
well defined between 400 and 1,600 second-feet; April 3 to September 30, fairly
well defined. Operation of water-stage recorder satisfactory for periods for
which daily discharge has been computed. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspecting
recorder graph. Records good.

Discharge measurements of Klickitat River near Glenwood, Wash., during the year
ending Sept. 30, 1921

[Made by A. G. Hanson]

Gage Dis-
Date height | charge

Feet Sec.-ft. 0

151 543
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Daily discharge, in second-feet; of Klickitat River near Glenwood, Wash., for the

year ending Sept. 30, 1921

, Day . Oct. | Novs | Apr. | May

July | Aug. | Sept.

8B 3238 33218 sEode

Pk ek etttk B ek e bk e et o ok ek

=
o
<

1,110

" 1,080

gs828

940 680
920 640
890 610
840

840 590
870 590
890 596
900 596
870 580
840 554
830 547
840 534
840 522
840 522
840 516
830 516
830 516
810 540
780 568
790 575
780 680
760 589
740 554
700 547
710 547
680 600
710 620
720 589
730 554
710 564

NoreE.—No record for days for vffhich no discharge is given.

Monthly dzscharge of Klwkztat R’wer near Glenwood, Wash.,

Sept. 30, 1921

{Drainage area, 356 square miles}

for the year ending

Discharge in second-feet Run-oft
. Month ! ; Per
| | Maximum | Minimum | Mean square Inches | Acre-feet
mile N
3,500 2,630 3,130 8.79 3.27 62, 100
3, 680 1,890 2,610 7.33 818 155, 000
1, 960 040 | 1,32 371 4£28| 81200
AUGUSY. oo oo s - %0 680 2.26 2.61 49, 600
September ........................ 680 516 574 1. 61 1.80 ,

NoTE.—8ee footnote to table of daily discharge.

HOOD RIVER BASIN

HOOD RIVER AT POWERDALE, NEAR HOOD RIVER, OREG.

Locarion.—In NE. 1{ see. 36, T. 3 N., R. 10 E, at Powerdale, three-
fourths mile south of Hood River, Hood River County, above discharge of
tailrace of Powerdale plant of Paclﬁc Power & Light Co., and 114 miles

above mouth of stream.
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DRAINAGE AREA.—Not measured. -

RECORDS AvarLABLE.—March 31, 1913, to. September 30, 1921

Gaae.—Water-stage recorder on right bank near power plant, about half a
mile above railroad bridge since July 23, 1919. Gurley 8-day recorder used
during 1921; inspected by R. E. Fewel. Vertical staff at gage location used
March 31, 1913, to September 30, 1914, and December 21, 1915, to July
22, 1919. Vertical staff on left bank- ]ust below bridge of ‘Mount Hood
Railway, October 1, 1914, to July 26, 1915; “water-stage recorder at same
location July 27 to December 21, 1915,

DiIsCHARGE MEASUREMENTS.—Made from cable 100 feet above gage.

CHANNEL AND CONTROL.—Bed compoged of rock and boulders; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 7.45 feet at noon, January 2 (discharge, 14,300 second-feet); mini-
mum stage recorded, 1.22 feet at 11.a. m. August 26 (discharge, 260 second-
feet). B

1913-1921: Maximum stage determined from high-water marks, 8.9 feet
December 18 or 19, 1917 (discharge, 17,200 second-feet); minimum stage
recorded, 0.80 foot August 26, 1920 (discharge, 170 second-feet).

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

Diversions.—Large diversions for irrigation above station; water for power

" plant is diverted around upper gage but is returned above the bridge gage..
A record of this diversion has been kept (p. 99).

RecuLaTioN.—Water $tored at sawmill at Dee causes sudden fluctuations at
low water.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined. Operation of water-stage recorder satisfactory except January 23,
March 3 to April 6, April 8, May 1-6, 15-20, and September 11-13; staff
gage read once daily by observer March 3 to April 2 and September 11-13.
Daily discharge -ascertgined by applying to rating table mean daily gage
height determined by inspecting recorder graph or daily gage height by ob-
server; discharge for periods when recorder was not operating or staff gage
read, estimated by comparison with records of flow for White Salmon River
near Underwood. Records fair.

Discharge measurements of Hood River at Powerdale, near Hood River, Oreg.,
during the year ending Sept. 30, 1921

Gage Dis- . Gage | Dis-
Date Made by— height | charge Date Made by- height | chiarge
Feet | Sec.-ft. Feet Sec -ft.
Nov. 28 | R. C. Briggs. ........_. 2.95 1,190 || June 24 | K. N. Phillips_________ 2.56 | 1,080
Mar. 3| V. H. Reineking.._.___ 3.67 2,500 || July 19 | Wendell Dawson._..._. L 79 550
24 | Wendell Dawson......- 3.88 2,500 | Aug. 22 | XK. N. Phillips. . ._...__ 1.56 400
June 22 | Phillips and Dawson...| 258 1,090 || Sept. 27 | Wendell Dawson_.____. 1.89 573
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Daily discharge, in second-feet, of Hood River at Powerdale, near Hood River, Oreg.,
for the year ending Sept. 30, 1921

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

3,920 | 1,190 | 2,300 | 1,660 1,560 | 1,100 537 335

11,000 | 1,240 | 2,380 | 1,660 1,510 { 1,140 | . 509 314

8,770 | 1,460 | 2,230 1700 | L710 | 870 | 481 314

5,310 | 1,710 | 2, 160 1, 500 ’ 1,760 870 455 . 344

5,310 | 1,510 | 1,970 3 1, 800 429 366

3,700 | 1,320 | 1,810 " 11,810 765| 429 380

1,610 | 1,320 | 1,710 | 1,370 | 1,560 | 1,920 800 537 322

2,300 | 1,760 | 1, 1,370 | 1,560 | 1,710 | 870 | 566 314

2,030 | 3,000 | 1,510 | 1,370 | 1,510 | 1,560 800 509 326

1,810 | 5,570 | 1,610 | 1,420 | 1,860 | 1,460 800 455 328

1,660 | 5,310 | 1,560 | 1,420 | 1,760 | 1,370 695 414 301

1,660 | 4,820 | 1,460 | 1,460 | 1, 1,370 660 414 309

1,660 | 4,140 | 1,510 | 1,560 | 1,610 ; 1,370 660 429 318

1,970 1 3,490 | 1,420 | 1,460 | 1,760 | 1,280 628 596 322

2,380 | 2,710 | 1,460 | 1,420 1,140 596 537 340

2,160 | 2,300 | 5,310 | 1,370 1,080 566 508 344

1,920 | 2,030 | 9,160 | 1,370 |31,800 | 1,020 596 481 344

1,760 | 1,810 | 5,830 ! 1, 560 1,100 566 481 455

1,610 { 1,710 | 4,360 | 1,610 1, 280 566 455 835

2, 1,460 | 1,710 | 2,710 | 1,610 1,140 566 390 596

765 | 1,810 800 | 1, 1,760 | 1,180 537 455 660

730 | 1,760 800 | 1, 1,810} 1,140 509 358 596
695 | 1,660 800 | 1, 1,760 | 1,140 537 314

695 1,420 | 1,240 | 1,1 1,810 | 1,100 628 301 481

660 | 1,370 | 1,560 | 1,190 1,920 71,020 596 284 596

596 | 1,240 | 1,370 | 1, 1,860 840 537 537

596 | 1,460 | 1,370 | 1, 1,610 980 500 301 628

628 11,420 ) 2,710 1 1, 1,460 | 930 | 509 | 366 695

596 | 1,320 | 4,820 { 1, 1,370 940 500 322 566

566 | 1,190 |11, 000 | 1, " 940 | 509] 309 537

537 5570 | 1, 1,460 [...... 596 | 309 |.eee_..

Note.—Braced figures show estimated mean discharge for periods ‘;ndicated; Jan. 23 interpolated.

Monthly disharge of Hood River at Powerdale, near Hood River, Oreg., for the year
ending Sept. 30, 1921

Discharge in second-feet

Run-off in
Month - acro-feet,
Maximum | Minimum | Mean
.................................................. 1,760 537 899 55, 300
- 2,710 390. 1,050 62, 500
- 11, 800 1,760 108, 600
- 11, 1,020 2,470 152, 000
- 5, 570 1,180 2,270 126, 000
- 9,160 1,420 2, 480 152, 000
- 3,920 |ocoam oo 1, 790 107, 000
- 1,920 1,370 1, 660 104, 000
- 1, 920 940 1,310 78, 000
1,140 509 674 41, 400
596 284 426 26, 200
............................................... 835 301 444 400
11, 000 284 1,430 1, 040, 000
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B

Combined daily discharge,in sesond-feet, of Hqod River cific Power & Light
Co.’s tailrace at Powe;dale, near Hch(l)f Rzger, Og)eg.},a%i' tggyg?e:ar ending Sept.

30,.1921 .. . . .
Day Oct. »"-Nov.i “Deé. | Jan IFeb, Mar. | Apr. | May. 'Jm:a‘ w;z Sept.
) S - 1,000 609-| 1;210-4 3,990 | 1,300 | 2,420 |-1,770 1,67M. 6471 445
’ 1,300 {11, 1,360 | 2,500 | 1,770 *1628 % 61971 " 424
17580 | 2,350 ) oo [ gse0 t’ vogE] 424
1,820 | 2,280 1,810 | 1,870 ,ggg 454
1,580 | 2,090 |11, 580 1,860 905 : 866
1,380 | 1,80 - 1,920 539 {483
1,440.| 1,820 { 1,480 { 1,560 | 2,630 | 905 | 537 425
1,880 | 1,670 | 1,480 | 1,670 | 1,820 | 975 | 676 417
3,120 | 1,620 | 1,480'1 1,620 | 1,670 | ©$05. 619 {-..420
5,680 | 1,720 | 1,420 | 1,970,|.1,570 | 800 |... 565
5,420 | 1,670 | 1,580 { 1,870 | 1,480-{-; 801 | . 524 301
4,800 | 1,570 | 1,570 | 1,770 | 1,370 | 766 [ 524 414
4,210 | 1,570 | 1,670 | 1,720:('1,480.| * 766 | i $58.]
3,590 | 1,490 | 1,570 | 1,870 |.1,390.{ .7 596 427
2,780 | 1,560 | 1,530 1,260 "647 45
2,420 | 5,420 | 1,480 L1700 672 619 449
2,140 | 9,260 | 1,480 | 11,9071 4,330 | 702 | ' 501 449
1,920 | 5,040 | 1,670 11,2104 6721 .501 455
1,820 | 4,460 | 1,720 11, 672 942
1,820 | 2,820 | 1,720 1,250 | 672 500 703
855 | 1,810 | 910 ] 1,480 | 1,780 | 2,480 | 2,200°| 1,870 | 1,300 455 767
820 | 1,860 | 910 | 1,430 | 1,680 | 2,200 | 4,030 | 1,810 | 1, 615 [ 471 703
785 11,760 | 910 | 1,330 | 1,780 | 2,340 | 2,820 | 1,870'| 1,240 | 643 | 437 616
605 | 1,520 | 1,350 | 1,300 | 1,720 | 2,560 | 2,340 | 1,920 | 1,200,] 734 | 414
760 | 1,470 | 1,620 | 1,300 | 1,720 | 2,560 | 2,080 | 2,030 [ 1,120°| 702 | 397 703
696 | 1,340 | 1,430 | 1,260 | ¥, 720 | 2,340 | 2,080 | 1,970 | 1,040 3 | ...397 644
696 | 1,560 | 1,480 | 1,220 { 1,720 | 2,040 | 1,970 | 1, 1,080 | 615 414 735
798§ 1,480 | 2,830 | 1,140 | 2,090 | 1,070 | 2,576 { 1,570 | 1,080} 615 802
606 | 1,420 | 4,930 | 1,180 1,920 { 2,780 | 1, 1,040 [ 615 432 873
666 | 1,200 {11,000 | 1,130 1,820 | 2,840 1 1,4201-1,040'| 615 | 419 644
637 |eanneee 1,140 1,820 {ooeo... 1,570 |opennee C702| 419 [

Nore.~Braced figures show estimated mean discharge for periods indicated.

Combined monthly discharge of Hood River and Pacific Power & Light Co.’s
tailrace at Powerdale, near Hood River, Oreg., for the year ending Sept. 30, 1921

Discharge in second-feet | .
. Run-off in
Month ) ) - | acre-feet
Maximum | Minimum | Mead |.
; R

1,760 637 80, 300
2,810 1,130 67, 200
11, 000 910 1, 114, 000
11, 000 1,140 2, 570 158, 000
5,680 1,300 2,370 132, 000
9, 260 1,490 2, 590 159, 000
4030 [oeoooe .. 1,890 112, 000
2, 030 1, 420 1,790 110, 000
2,030 1,040 1,410 83, 900
1,240 615 771 47, 400
676 397 523 32, 200
942 301 539 32, 100
T 11, 000 31| 1,530 [ 1,110,000

106543—251—wsPe §34——T
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BasT rom‘ OF HOOD RIVER NEAR MOUNT, HOOD, OREG.

LOCATION —In SW.3{sec.4,T.18,, R.10 E., 1,000 feet above intake of ‘East Fork

Irrigation District canal, three-fourths rmle -above highway bridge, and 2
47" - mi#tes south of Mount Hood post office, Hood Rivér County.

“DRrRAINAGE AREA.—Not measured. .

‘REcogbs AVAILABLE —July 22,1915, to October 16, 1918, May 9 to October 15,
i 1919, and. ‘May 5 «1920 to September 30, 1921 thh gaps in January to June,
1921. .. Lo

Gage.—Steyens Watei‘-stage recorder on left bank mspected by C. H. Shaw.

DiscHARGE MEASUREMENTS.-—Made from cable 15 feet: below gage .or by wading.

CHANNEL AND CONTROL.—Bed composed of heavy batilders; shifts at flood stages.

‘EXTREMEs OF DIKCHARGE—Maximum stage from water-stage recorder during
penod ending September 30, 1921, 3.55 feet at 10 a. m. January 2 (discharge,

1,080 second-feet); minimum stage from water-stage recorder, 0.90 feeb
‘Noyember 12 %0 14 ‘(discharge, 146 second-feet).” :
1915—1921 Maximum stage from water-stage recorder 5.9 feet December
18, '1917 (discharge, 2,420 second-feet); m,mxmum discharge recorded, 108
second-feet November 11, 1915. B

Ice.—No record during frozen period. :

Diversions.—The Glacier canal and other.small canals divert water for u'rlga-
tion above station. !

RecuraTiON.—None.

AcCURACY. —Stage-dlscharge relation changed oetween two’ penods of record.
Rating curves well defined to 600 secorid-feet. Operation of water-stage re~
corder unsatisfactory January 5 to June 23. Daily discharge aseertained by
applying.to rating table mean daily gage height obtained By inspecting re-
corder gra,ph Records excellent except for estimated periods.

stcharge measurements of East Fork of Hood River near Mount Hood, Oreg - dur—
E ing the year ending Sept. 30, 1921

- Gage Dis- - Gage | Dis-

Date Made by—. .. height | charge Date. | . Made by height | charge
ey - "{ Feet | Sec.ft. Feet | Sec.-ft.
Nov. 27 | Wi Dawson.....4.| 131 234 || July 19 | Wendell Dawson._...__ 1.62 286
Mar. 5| Vi eking__._.__| 1.78 371 || Aug. 18 | K. N. Phillips. .- _._.__ 1.29 218
Wi Dawson....... 1. 90 420 || Sept. 11 | Wendell Dawson 112 159

2,02 421 27 | G. H. Canfield-.___..._| 123 189
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Daily discharge, in,second-feet, of Bast Fork of Hood River near Mount Hood, Oreg.,
for the year ending Sept. 30, 1921

" SRy . : R T
Day . Oct. | Nov. Dec. | Jan. | Feb. | Mar. JApr. M‘ay“'June July | Aug. | Sept.
381 256 173
381 256 173
242 163

242 163

242 154

242 164

256 163

256 163

242 183

229 163

229 163

229 154

217 154

229§ 154

229 154

229 154

2171 168

217 194

205 242

205 194

205 2

194 205

194 183

183 173

183 173

183 183

173 194

I a3 | 19¢

I3 173

173 163

173 ... -

« Interpolated.
Note—Braced figures show éstimated mean discharge for periods indicated. No record for days for
which no discharge is given.

Monthly discharge of East Fork of Hood River near Mount Hood, Oreg., for the year
ending Sept. 830, 1921

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

Maximum | Minimum | Mean
284 154 ’ 187 11, 5000
470 146 | 210 12, 500
754 154 ‘ 217 13, 300
........................ 407 25, 000
414 397 402 7,170
397 256 306 18, 800
____________ 215 13, 200
242 154 175 10, 400

NorEe.—See footnote to table of daily discharge.,
EAST FORK IRRIGATION DISTRICT CANAL NEAR MOUNT HOOD, OREG.

Location.—In SE. I sec. 33, T. 1 N., R. 10 E., 1 mile below point of diversion,
114 miles south of Mount Hood post office, Hood River County, and 2 mlles
east of Parkdale station on Mount Hood Ra.xlroad

Recorps avaiLasLe.—June 17, 1913, to September 30, 1921, irrigation seasons
only.

Gage.—Stevens water-stage recorder on left side of canal just below road cross-
ing; inspected by C. H. Shaw. Vertical staff on side of flume, 1,000-feet
below, in the SW. 14 section 34, used up to October, 1914; and recorder just
above road crossing up to October, 1920. ' L

DiSCHARGE MEASUREMENTS.— Made from highway bridge or by wading. A
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CHANNEL AND CONTROL.—Smooth earth section. Head of flume probably acts as
eontrol; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during period ending September 30,
1921, from water-stage recorder, 3.63 feet at 1 a. m. August 8 (discharge, 138
second-feet); canal dry at various times.

1913-1921: Maximum discharge recorded, 153 second-feet July 9,:1919.
Ice.—No water carried in cold weather. )
Accuracy.—Stage-discharge relation changed owing to relocation of station

during nonirrigating season. Rating curves well defined. Operation of
water-stage recorder satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height obtained by inspecting recorder
graph. Records excellent except for estimated periods in September.

The East Fork Irrigation District canal diverts water in SW. 14 sec. 4, T.18., R.
10 E., and irrigates lands lying east of Hood River. Most of the return water
reaches Neal Creek and the lower part of Hood River.

Discharge measurements of East Fork Irrigation District canal near Mount Hood,
Oreg., during the year ending Sept. 30, 1921

- Gage Dis- — Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | See.ft. . Feet | Sec.-ft.
June 22 | Wendell Dawson._..... 3.43 120 || Sept. 11 | Wendell Dawson..._._. 3.02 89
July 19| __._._ do...._.... - 3.52 126 27 | ceeaa- L 1 L 1.0 26. 2
Aug. 18 | K. N, Phillips..____..__ | 3 56 1.31

Daily discharge, in second-feet, of East Fork Irrigation District canal near Mount
Hood, Oreg., for the year ending Sept. 30, 1921

Day Oct. Apr. | May | June | July | Aug. | Sept
114 122 134 130
23 118 122 134 130
23 118 122 130 130
24 118 122 114 126
24 118 122 130 118
24 118 126 { 130 114
24 122 126 134 110
24 122 <130 , 134 110
24 118 130 4 130 11¢
24 118 130 126 95
24 118 130 130 102
32 118 126 130 74
41 118 130 130
45 118 130 134
45 118 130 134 60
45 118 126 134
45 118 130 130 64
45 118 130 130 64

88
108 {eeeeennn 130 130 |eaccena

NoTE.—~Braced figures show estimated mean discharge for periods indicated. - Canal dr{lduring most of
pgx;loig fgr which no discharge is given; a little water may have been diverted of which no record was
obtained. .
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Monthly discharge of Kast Fork Irrigation District canal near Mount Hood, Oreg,,
for the year ending Sept. 30, 1921

Discharge in second-feet :
Run-off in
) Month - acre-feet
Maximum | Minimum | Mean
October 1-15_. 23 19 20.5 810
April 9-30__. P i P, 15.5 676
May._... - 106 23 45.9 2,820
JUDe e 122 114 120 7, 140
July...... . 134 122 128 7,870
August__. - 134 114 130 7, 990
September. .o oo eecccaeacen 130 | cceooieaoos 67.6 4,020

NorE.—See footnote to table of daily discharge.

GREEN POINT CREEK NEAR DEE, OREG.

Locarion.—In NE. 4 sec. 9, T. 1 N., R. 9 E,, just above Mount Hood Irri-
gation Distriet canal diversion and 314 miles west of Dee, Hood River
County. -

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 24 to September 7, 1919; July 9 to September 9,
1920; and July 20 fo September 17, 1921; when station was discontinued.

Gace.—Enameled staff in creek above dam; read by H. Schlief. ‘

DiscHARGE MEASUREMENTS.—Made by wading 150 feet above gage or in Mount
Hood Irrigation District canal when all water is diverted.

CHANNEL AND CONTROL.—Diversion dam acts as control when water is spilling
over dam, stage-discharge relation is affected by changes in head gates. No
record on canal in 1921.

Diversions.—Practically all the low-water flow of creek diverted immedlately
below gage.

REGULATION.—None.

Accuracy.—Stage~discharge relation apparently permanent July 20 to Septem-
ber 17. Rating curve well defined for that period. Gage read to hundredths
once a day. Daily discharge obtained by applying daily gage readings to
rating table. Records fair.

Discharge measurements of Green Point Creek near Dee, Oreg., during the year
ending Sept. 30, 1921

| Gage Dis- ‘ Gage | - Dis-
Date Made by— height | charge | Date Made by— height | charge
L Feet | Secft. Feet | Secift.
Oct. 1| R.C.Briggs._........_. 1.05 37.2 || Aug. 23 'K. N, Phillips....._...|] 0.5 1.2
July 20 | Wendell Dawson .79 14.7 || Sept. 28 | Wendell Dawson....... .65 9.5
Aug. 18 | K. N, Phillips_. 61 11.8 ‘ -
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Daily discharge, in second-feet, of Green Point Creek near Dee, Oreg., for the period
July 20 to Sept. 17, 1921

Day ) Julj Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.

Monthly discharge of Green Point Creek near Dee, Oreg., for the period July 20 to
Sept. 17, 1921

Discharge in second-feet
Run-off in
Month - acre-feet
Maximum | Minimum | Mean
.
July 20-31... 15 : 13 13.8 330
August______ 13 10 11.4 701
Beptember 1-17 11 10 10.2 343

NORTH FORK OF GREEN POINT CREEK NEAR DEE, OREG.

LocarioNn.—In SW. 1 sec. 3, T. 1 N., R. 9 E., at crossing of Hood River Irriga-
tion District low-line eanal, a quarter of a mile above mouth and 3 miles
west of Dee, Hood River County. :

DraiNaAGE AREA.—Not measured.

RECORDS AvAILABLE.—June 17 to September 7, 1919; July 10 to August 5, 1920,

. and July 20 to September 30, 1921, when station was discontinued.

Gage.—Vertical staff, just above intake of flume diverting North Fork into
main canal.

Di1scHARGE MEASUREMENTs.— Made by wading near gage or in ﬂume

CHANNEL AND coNTROL..—Bed composed of heavy bouldeérs; subject to shift
at high stages.

Drversions.—None above gage, practically all the low-water flow diverted
immediately below. -

ReguraTioN.—None.

Accuracy.—Stage-discharge relation fairly permanent during period. Curve
fairly well defined. Gage read to hundredths once a day. Daily dis-
charge ascertained by applying to rating table daily gage height. Records
fair except for estimated periods.

Discharge measuremenis of North Fork of Green Point Creek near Dee, Oreg., during
the year ending Sept. 30, 1921

Date Made by— h‘g{‘gﬁ cg‘:;e Date Made by— h%g et cgl)a]?éa

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

Oct. 24} J. J. Dirzulaitis__.. 0.87 5.5 || Aug. 23 | X. N. Phillips.... 0.52 9.2
July 20 | Wendell Dawson... .74 18.4 (| Sept. 28 | G. H. Canfield.__. .50 7.4
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Daily discharge, in second-feet, of North Fork of Green Point Creek near Dee, Oregn.
for the period July 20 to Sept. 80, 1921

Day Juiy Auge.“ X Sépt. Day July

Day July | Aug. | Sept Aug. | Sept
14 8.8 © 6.8 21| «9.8( 21
14 9.2 6.6 21| 98| 13
9.8 6.6 | e 1
X 6.3 20| 92 8o
8.4 6.3 B 88)) ...
12 8.4 6.0 1| salf" €
8.0 6.0 17| 80
;g o%g ;g g.g 8.0
7.0 7 77’; }oso

a Interpolated.
Note.—Braced figures show estimated mean discharge for perieds indicated.

Monthly discharge of North Fork of Green Point Creek near Dee, Oreg., for the
period July 20 t? Sept. 30, 1921

. Discharge in second-feet
- Run-off in
Month - | acre-feet”
Miaximum | Minimum | Mean |-

................................................ 21 15 17.8 424
___________________________________________________ 14 7.7 10.6 652
__________________________________ 29 6.0 10.1 601
..................................................... PRI U SN 1,670

FARMERS CANAL NEAR OAKGROVE, OREG.

- LocatioNn.—In SE. 1 sec. 30, T. 2 N., R. 10 E., 30 feet below wasteway, three-
fourths mile below canal heading, and 3 miles southwest of Oakgrove,
Hood River County.

RECORDS AVAILABLE.—May 1 to August 30, 1917, and July 7 to September 30,
1920, and July 1 to September 30, 1921.

Gage.—Enameled staff nailed to flume.

D1sCHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTrOL.—Flume 7 feet wide, fairly steep gradient.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.98 feet on a number
of days in July and August (discharge, 61 second-feet); minimum stage
recorded, 0.90 foot September 22 to 30 (discharge, 18 second-feet).

1917; 1910-1921: Maximum discharge recorded, 67 second-feet, on a
number of days in July and August, 1920. : ’ "

DiversioNs.—Above all diversions from canal.

ReauLaTioN.—Flow gontrolled by head gates and wasteway. ;

Accuracy.—Stage-discharge relation permanent during 1rr1gatlon season.
Rating curve well defined. Gage read to hundredths once a da,y, Daily
discharge obt,amed by applying daily gage rea,dmg to rating table
Records good.

" Canal diverts waterifrom the right bank of Hood River in SE. % gec. 36 T.
2 N, R. 9 E. Water is used for irrigating west side of Hood River valley near
Oakgrove and Rockford

RIS
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Discharge measurements of Farmers canal near Oakgrove, Oreg., during the period
June 24 to Sept. 30, 1921

) [Made by Wem_iel] Dawson]

Gage Dis-
Date . height charge
. Feet Sec.-ft.
June 24.. 1.96 59
July 19.. 1.94 58
Sept. 28. .91 18,7

Ddily discharge, in second-feel, of Farmers canal near Oakgrove, Oreg., for the
period July 1 to Sept. 30, 1921

: -
Day | July | Aug. | Sept. Day July | Aug. | Sept. Day July | Ang. Sept.
59 59 52 61 57 37 614 - 61 - '3

57 59 48 59 57 37 59 57 18

59 61 48 50 61 37 59 57 18

57 61 48 61 61 37 61 59 . 18

59 61 48 61 57 37 57 57 ! 18

|

59 57 48 59 59 37 57 57 I 18

59 59 48 61 61 37 57 59 | 18

57 61 48 5% 57 37 61 57 | 18

59 61 46 57 59 21 59 57 1 18

59 59 43 59 61 21 61 52 18

61 52 ciiaa

Monthly discharge of Farmers canal near Qakgrove, Oreg., for the period July 1
. to Sept. 30, 1921

Discharge in second-feet
Run-off -
Month . 7| in acre-feet
. ' | Maximum:| Minimum | Mean
T u]y ..... U e ;e rncmcccmmcme e nceecmeemeaee3b : 61 57 50.1 3,630
e August__________________ITTTTTTTTTTTTTIIN S 61 52 58.5 3,600
September. .- 52 18| . 33.3 1, 980
The period. - - eoeeemooooos [V O RO 6, 210

PACIFIC POWER & LIGHT CO.’S TAILRACE Nm HOOD RIVER, OREG.

LocArion.—In SE. 14 sec. 36, T. 3 N., R. 10 E., just below power house, opposite
gage on Hood River, and three-fourths mlle south of Hood Rlver, Hood
River County.

Recorps avaiLaBLE.—October 1, 1913, to Séptember 30, 1914 and January 1
1916, to -September 30, 1921.

Gage.—Vertical staff on right bank of tailrace; read by R E Fewel Similar
gage at different datum used 1913 to 1914, ’

DISCHARGE MEASUREMENTS.—Made from footbridge just below gage.’

CHANNEL AND coNTrROL.—Flume 11 feet wide extends a few fee’b ‘down’ from gage;
below this the canal is excavated in gravel.

EXTREMES OF DISCHARGE.—Maximum discharge recorded, during year, 118
second-feet at time of measurement March 3 (gage height, 2.16 feet). Tail-
race dry at times.

1913-1914, 1916-1921: Maximum discharge recorded 123 second-feet
in June, July, August, September, and December, 1919, and January and
February, 1920.
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Ice.—Stage-discharge relation not affeeted by ice.

Accuracy.—-Stage-discharge relation practically permanent during year. Rat-
ing curve fairly well defined to a stage of 2 feet. Gage read to tenths once
a day. Daily discharge, for stage below 2 feet, ascertained by applying to
rating table daily gage height. The method of shifting control used for
stage of 2 feet or over. Records poor.

The Pacific Power & Light Co’s. pipe line diverts water from Hood River at a
dam in NE. 34 sec. 1, T. 2 N,, R. 10 E. to a power plant in SE. 1{ sec. 36, T. 3
N., R. 10 E,, and the tailrace emptxes into the river in NE. }/ sec. 36, below gage
on Hood River at Powerdale and above former gage at bridge.

Dzscharge measurements of Pacific Power & Light Co.'s tatlrace near Hood Rwer,
Oreg., during the year ending Sept. 30, 1921

Date Made by— oo | s || Date Made by— oge | D
Feet | Sec.ft. Feet | Sec.ft
Oct. 1| R.C.Briggs........... 216 )., 91 || Jupe 24 | K. N. Phillips._....... 2.20
23 | Wendell Dawson. 2101 -89 || July 19 | Wendell Dawson._. 2,20 106
Nov. 28 ... [s [ S, 1.78 69 || Aug. 22 | XK. N. Phillips__.._ 2. 20 113
Mar. 3 | V. H. Reineking..._....| 216 118 || Sept. 10 | Wendell Dawson.......| 2.10 103
25 | Wendell Dawson..._...| 210 105 27 | G.H. Canfield......_.. 2.18 107
June 22 | K. N, Phillips_........ 2.20 106

Daily discharge, in second-feet, of Pacific Power & Light Co.’s tailrace near -Hood
River, Oreq., for the year ending Sept. 30, 1921

Day Oct..| Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug..| Sept.
95| 100| 110 70 15| 1187 10| 10| 110{ 100 10| 110
95| 100 110 0| 115 18] 10| 10| 10| 100| 110 110
0| 100| 110 70| 15| 118 0| 10| 110 70| 110 110
58| 100 110 70| 15(-18( 110 110} 110 0 110} 110
61| 100 70 70 70 18| 110 110 o 105| 110 0
76 100| 110 70 58 70 10| 10! 110 132 110 103
76 0| 110 70| 15| 10| 110{ 110 10| 0 103

. 881 100| 110 15| 10| 110 10| 105 110 103
88| 100 110| 110 15| 110§ 110| 110 110 105] 110 103
0| 100]| 10| 110| 115| 110 0| 10| 110 0| 110 103
90 |- 100| 110 16| 115| 10| 110} 110| 110] 106{ 110 0
90 100 29 110 70 110 110 110 0 106 | 110 105
90| 100| 10| 110 70 58| 10| 110| 110] 106 | 110 105
90 0| 110 70| 100 70| 10| 110 | 110| 106 108
90| 100} 110.| 110 70| 105 110 35| 110 106 | 110 105
90| 100{ 10| 110]| 116] 05| 10| 10| 110 106 110 105
90 64| 110 110 115] 105 10| 10| 110| 106 110 105
00| 100 79| 10| 15| 105| 10| 110| 110| 108| 1i0
90| 100| 110| 110| 115| 105| 110| 1i0 0| 108, 110 107
90 100 110! 110| 115, 105 10+ 110| 108| 106 110 107
90 0| 10| 10| 15| 105 10| 110| 106| I08 [} 107
90| 100f 110 110) 115) 105| .110: 108 1 1 107
90| 100 110 115( 105 110, 1:10{ 104 1 113 107
0 100] 10| 15| 115 105 | 110 | 110 iez| 106 113 107

15 105| 10| 10| 100 06| 113 107
16| 105| 110} 110} 100] 106} 113 107
58 0| 10 110 100] 106| 113 107
18| 10} 10| 110|-~1007 106 ] 107
10| 10| 64 100| 106 110 107
10| 110 00| 106{ 1 107
116 110 .. 108 | 110 [eeecaun
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M onthly dzscharge of Pacific Power & Light Co.’s tailrace near Hood River, Oreg. ,
for the year endmg Sept 30, 1921

P (oo

ST . B Dischérge in second-féet
LRy P i f ; .| Run-off in
Month ) aere-feet
Maximum | Mininitm | Mean
October, oo, e g e m e P | 0 80.9 4,970
November._.._. SRR i LS ( 0" - 8.8 5,210
December. ........._.i.. ! (110, o} 971 59
January.. 115 0 4,7 5,820
February. 115 58 1. 0104 5, 780
March. . 118 58 104 6,
April___ 110 0. 103 . 6, 130
21 110 0l 95,5 5, 870
JUBe . ot e “110 | 0 96.1 5,720
July.__. 106 0 97.5 6, 000
Au; e 113 0 96. 4 -+B,
September. . 110 0 95.6 5, 690
B T 118 0 95.9 69, 500

WHITE SALMON RIVEB. BASIN
WI!ITE SALMON RIVER NEAR mwnmwoon WASH.

LOCATION —In NW. 14 sec. 14, T. 3 N., R. 10 E., 200 yards below Northwestern
Electric Co.’s Condit power plant, 2 mlles north of Underwood Skamania

~County. - : e
DRAINAGE AREA.—384 square miles (measuted on map of Columbia National
Forest).

RECORDS AVAILABLE.—March 1, 1915, to December 14, 1917, and June 1, 1918,
to September 30, 1921; also October 18, 1912, to February 26,:1913, at dam
about a mile‘above.

Gage.—Stevens continuous Wa.tex'-stage recorder on right bank, beginning
November 21, 1920; Gurley recorder 1918 to 1920; Friez and Fuller recorders
on left bank prior to 1918 Gage inspected by D. J. Shore, foreman of
power plant. i

DISCHARGE MEASUREMENTS.—Made from cable at gage; measuring conditions
good.

CHANNEL AND CONTROL.—Bed composed of rock and gravel; practically per-
manent. .

EXTREMES OF DISCHARGE.— Maximum stage during year from water-stage
recorder, 5.98 feet at 8 a. m., March 18 (discharge, 4 300 second-feet) ;
minimum stage from recorder, —0 19 foot at 10a. m. August 28 (dlscharge,
62 second-feet)

1915-1921: Maximum stage from hlgh-wa.ter marks, 9.5 feet, old” gage
datum December 29, 1917 (discharge about 9,700 second-feet). Minimum
stage occurs when power plant is occasionally shut down suddenly, recorder
does not operate ta.such low stages, discharge negligible. :

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

Diversionss—About 3,500 acres irrigated above this station.

ReGuLATION.—At low and medium stages practically all the' water is usad '
through the wheels of the power plant. The pond abovg the dam covers
about 80 acres; .daily discharges for October to December a,nd July to
September have been -corrected for storage. :

Accuracy.—Stage-discharge relation practically pe'rhmnan‘li "R,a.tmgtcurve well
defined above 300 second-feet. Operation of water-stage recorder satis-
factory except as noted in footnote to table of daily discharge. Daily
discharge obtained by integration, except for October 1-4 and September
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11-30, computed: from electrical  output of power plant; January 1-9,
from electrical output plus discharge over spillway of dam, and February
5-21, and March 16-20, ascertained by applying to rating table mean daily
gage height obtained by inspecting recorder graph. Records good.

Discharge measurements of White Salmon River near Un‘deru}ood, Wash., during
* ‘the year ending Sept. 30, 1921

Date Made by— ke | s || Date Made by— 1, | clines
. Feet | Sec.ft. Feet | Sec.ff.
Oct. 22| R.C. Briggs...ccoeeo.. 2.67 1,030 {| July 20 { Wendell Dawson....... 2.49

Nov. 28 | Wendell Dawson. | 27 1,070 || Aug. 22 | K. N. Phillips_.._._.__ 2.62 . 970
Mar. 4| V. H. Reineking 414 2, 280 b= 2 I s [+ T 1.99 646
4 ... do-.... ..... | 405 2,310 23 |.__.. do__.. ... . 2.75 ‘1, g‘z'g
June 22 | X. N. Phillips. ] 3.62 1,720 || Sept. 29 | G. H: Canfield 2.43 . 830

24 ... dooo o 3.64 1, 700 T

Daily discharge, in second-feet, of White Salmon River near Underwood, Wash.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 RS T E -

2,750 | 1,240 | 1,800 | 1,610 | 1,590 | 1,850 | 1,390 | 980 798

2,800 | 1,240 | 1,880 | 1,600 | 1,720 | 1,060 1-1,340 | 950 |- 793

3,400 | 1,280 | 1,920 |'1, 530 1,580’1,4332 1,200 |, 950 824

3,300 [1,310 | 1,920 [ 1,540, |d;580. 2,000:1 1,300 { 936 |: 844

3,100 | 1,200 | 1,910 | 1,450 | 1,540 | 1,960 | 1,270 | 9301 776

2,800 | 1,260 | 1,800 | 1,380.] 1,560 | 2,060"°1,250'1 968 |. 800

2,600 | 1,290 | 1,840 | 1,350 | 1,600 | 2,000 [ 1,220 | 934 75

2,400 | 1,320 | 1,720°|11;,820) 4,550 | 1,080-1 1,230 | 0687 7B

2,000 | 1,800 | 1,700 | 1,300 | 1,74D | 1,860, 1,190 | 952 | 7

1,760 | 2,350 | 1,670 | 1,360 [ 1,720 | 1,830'] 1,180 904 b{

I i it FEa o Lot PR L

1,620 [ 2,880 | 1,640 1,720 | 1,820 | 1,760 \ 1,180 | 894 756

1,550 | 3,330 | 1,560 111,710:| 1,820 | 1,600 | 1,160 | 870 762

1,450 | 3,210 | 1,510 |'1,790 | 1,800 | 1,740 | 1,150 |, . 900 773

1,740 | 2,880 X560 + 1,750°|'1,820 | 1,560 | 1,140°] 17110 764

2,000 |:2,350 | 1,53Q | 1,680 1,900 | 1,550 | 1,130 } 863 768

1,880 | 2,150 | 2,850 | 1,640 | 2,210 | 1,500 | 1,110 | ~891‘] 768

1,280 1,830 | 2,050 | 4,050 | 1,510 | 2,240 | 1,480 | 1,090 | 888 768

1,830 | 944 | 1,670 | 1,850 { 4,110 {1,780 | 2,210 | 1,460 | 1,120 | 944 746

2,430 | 913 | 1,580 | 1,850 |.3,450 | 1,740 |:2,220 | 1,450 | 1,010 | 918 804

2,150 | 919 ) 1,520 | 1,760 | 2,990 | 1,780 | 3,170 | 1,570 | 1,040 | 892} ° 838

750 | 1,710 | 870 { 1,420 | 1,670 | 2,680 | 1,780 | 2,080,| 1,490 | 1,080 | 852 850

866 { 1,550 | 884 | 1,360 ["1,580 | 2,480 | 2,020 | 2,040 | 1,520 | 1,020 | . 889 826

674 [ 1,400 | 934 | 1,280.1 1,570 | 2,400 | 2,160 | 2,130.} 1,450 | 1,000 | 842:[> 798

674 [ 1,270 | 910 | 1,380 | 1,600 | 2,410 | 1,080 | 2,040 | 1,460 | 1,020 | 834.[, 778

680 | 1,210 { 934 | 1,280 | 1,600 | 2,380 | 1,960 | 2,080 | 1,410 | 1,030 | 828 [ 732

- : ' i

______________ 859 | 1,330 | 950 | 1,290 | 1,600 | 2,100 | 1,820 2,140 | 1,330 { 1,030 | 849 734

S| - 644 1,270 ; 976 | 1,280 | 1,570 |:1,820 | 1,780 + 2,020 | 1,460 | 9 - 812 768

.| 656 1,190 | 1,290 | 1,240 | 1,750 | 1,780 | 1,820 | 1,840 | 1,360 | 1,000 | 788 768

.| 656 1,120 {1,030 | 1,220 |.._....1 1,720 | 1,800 11,640 | 1,360 | 978 | 814 750

.| 631 |1,120 {3,330 | 1,120 |..__... 1,660 [ 1,820 | 1,760 | 1,300 | 960 | 794. 682

.............. 626 |..__...|'2,960'| 1,280 |...___.[ 1,640 [c._____| 1,760 |______| 944 | 804 |.......

. "y s e, £
NOTE.—See “ Accuracy” paragraph. Daily discharge for October to December dnd July to Septemb/er,
inclusive, corrected for storage. : S LS
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Monthly discharge of White. Salmon River near Underwood Wash., for the year
ending Sept 30, 1921

Discharge in second-feet
Run-off
Monf;h .in acre-foet
Maximum } Minimum | Mean

626 861 52, 900
1,020 60, 700
870 1,170 71,900
1,120 1,870 115, 000
1,240 1,840 102, 000
1,510 2,140 132, 000
1, 300 1,690 101, 000
1, 540 1,870 115, 000

1,330 1,650 98,
944 1,120 68, 900
- 788 895 55, 000
September - 682 777 486, 200
The Year. o aeiceeaae 4,110 550 1,410 | 1,020,000

NoTte.—October to December and July to September, inclusive, corrected for storage.
SANDY RIVER BASIN

SANDY RIVER NEAR MARMOT, OREG.

LocatioN.—In SE. 14 see. 24, T. 2 8., R. 5 E., on the Vanderhoof ranch, 2
miles by river above Sandy River dam of Portland Railway, Light & Power
Co., 5 miles below mouth of Salmon River, and- 134 miles above Marmot
post office, Clackamas County.

DRAINAGE AREA.—267 square miles.

RECORDS AVAILABLE.—August 15, 1911, to December 21, 1915, and July 1, 1919,
to September 30, 1921. Combu;ed discharge of Sandy River a,nd canal
gives same results for the gap in record.

Gace.—Stevens 8-day water-stage recorder on right bank; inspected by em-
ployees of Portland Railway, Light & Power Co. Gage used 1911 to 1915
referred to different datum.

DIsCHARGE MEASUREMENTS.—Made from a cable about a mile below gage.

CHANNEL AND coNTROL.—Bed composed of rocks and gravel, may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year occurred January 2,
about 10 a. m., when water-stage recorder was not operating; gage height .
estimated from observer’s gage reading at noon as 13.05 feet (discharge,
15,800 second-feet); minimum stage from water-stage recorder, 3.09 feet
September 15 and 16 (discharge, 281 second-feet).

1911-1921: Maximum stage recorded, 15.3 feet at recorder below dam
and 39.0 feet at dam December 18, 1917, at 9.30 p. m. (discharge, 22,800
second-feet). Minimum stage recorded, 3.07 feet at 4 p. m. September 29,
1919 (discharge, 274 second-feet).

Ice.—Stage-discharge relation apparently unaffected by ice.

DiveErsioNs.—None.

REecULATION.—None.

Accuracy.—Stage-discharge relation apparently permanent during year.
Rating curve well defined below 6,000 second-feet. Operation of water-
stage recorder satisfactory. Daily discharge obtained by applying to
rating table mean daily gage height obtained by inspecting recorder graph,
or for days of considerable fluctuation by subdividing days. Records good.



. SANDY RIVER.BASIN : 103

Discharge measurements of Sandy River near Marmot, Oreg., during the year ending
Sept..30, 1921

_ " Gage Dis-
Date Made by beight | charge
Feet Sec.-ft.
Mar. 8 | Wendell Dawson e 5.85 1, 640
13 | V. H. Reineking_.. - 5.49 1, 870
Aug.9 | Wendell Dawson. ... ... co.oieooo. peemmemmmemmeeececmnamadian 3.60 492

Daily discharge, in second-feet, of Sandy River near Marmot, Oreg., for the year
ending Sept. 30, 1981 :

Day Oct. | Nov. | Deec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
4,620 | 1,060 | 3,560 | 1,680 | 3,070 | 1,770 | 1,060 | 498 396
14,300 | 1,250 | 3,180 | 1,820 | 2,540 | 1,720 | 1,030 473 388
8,480 | 1,820 | 2,940 | 1,590 | 2,270 | 2,020 925 485 416
5,340 | 2,540 | 2,710 | 1,460 | 2,070 | 1,870 790 464 408
5,520 | 1,770 | 2,270 | 1,330 | 2,020 | 1,720 | 760 | 456 368
3,830 | 1,370 | 1,970 | 1,210 | 1,970 | 1,720 750 472 352
2,820 | 1,500 | 1,770 | 1,170 1 1,720 755 507 340
2,320 | 2,790 | 1,640 | 1,170 | 1,970 | 1, 500 790 516 324
1,970 | 6,790 | 1,540 | 1,250 | 2,070 | 1,370 725 480 313
1,680 {10,200 | 1,500 | 1,460 | 2, 1, 700 | 444 1318
1,500 | 7,740 | 1,410 | 1,640 | 2,240 | 1,210 660 424 309
1,640 1,250 | 1,720 | 2,270 | 1,170 651 432 302
1,770 1,250 | 1,770 | 2,380 | 1,140 633 448 200
2,170 1,250 | 1,540 | 2,600 | 1,100 624 485 288
2,490 1, 1,370 | 2,490 | 1,030 | 615 | 480 283
2,070 6,540 | 1,200 | 2,540 995 606 | 468 281
1,820 8,160 | 1,370 | 2,440 960 597 456 ] 285
1,640 5,520 | 2,120 | 2,380 | 1,140 | 579 | 472 358
1, 460 3,430 | 2,170 | 2,490 | 1,370 575 464 | 1,140
1,290 2,490 1 2,270 | 2,490 | 1,210 | 579 | 444
1,170 2,120 | 3,760 | 2,490 | 1,170 566 448 743
1,100 1,970 | 6,700 | 2,440 | 1,100 561 424 671
1,100 1,870 | 4,190 | 2,380 | 1,060 561 408 539
1,030 2,020 | 3,130 | 2,490 | 1,030 575 392 460
960 2,540 | 2,800 | 2, 540 925 547 384 480
960 2,120 | 2,880 | 2,380 890 534 384 469
995 1,870 | 3,960 | 1,970 890 516
1,100 1,720 | 6,100 | 1,770 800 507 392 376
1,030 1,720 § 5,430 | 1,720 855 507 | 392 570
995 1,680 | 3,840 | 1,720 | 1,030 | 516 | 884 448
960 1,680 1,770 507 | 884 Jaeeeoeo

NoTE.—Water-stage recorder not operating satisfactorily Jan. 2 and 3; discharge computed from gage
height graph estimated from observer’s daily readings and gage-height graphs of nearby streams.
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Monthly discharge of Sandy River near Marmot, Oreq., for the year ending Sept.
' 30. 1921

[Drainage area, 267 square miles]

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

........................... 3,180 820 1,370 5.13 5.91 84, 200

3, 000 579 1,340 5.02 5.60 79,
9, 000 995 2,120 7.94 9.15 130, 000
..................... 14, 300 960 2, 580 9. 66 11.14 159, 600
10, 200 1,060 2,930 11.00 11.45 163, 600
8,160 1, 250 2,480 9.29 10.71 152, 000
6, 700 1,170 2,470 9.25 10.32 147, 000
3,070 1,720 2,280 *+8.54 9.85 140, 000
2,020 855 1, 260 472 5.27 75, 000
....... 1, 060- 507 655 2.45 2.82 40, 300
August__.__..._.._.._ 516 384 443 1.66 1.91 27, 200
September. .o 1,140 281 442 1. 66 1.85 26, 300
The Year - o omeeemeoeoee 14, 300 ’ B/L| 1,600 6.33 85.98 | 1,220,000

ZIGZAG RIVER AT ZIGZAG, OREG.

Locarion.—In NW. 1 sec. 11, T. 3 8., R. 7 E., above mouth of Still Creek, half
a mile from Rhododendron Inn, Zigzag, Clackamas County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—February 11, 1920, to September 15, 1921, when station
was discontinued.

Gaee.—Vertical staff with enameled face on post driven in stream bed and
braced; read by Emilio Boitano and Edward F. Peterson.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTroL.—Bed composed of boulders and glacial sand; shifting.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period October 1,
1920, to-September 15, 1921, 3.30 feet, February 10 (discharge not com-
puted); minimum stage recorded, 0.86 foot August 27-30 (discharge, 86 sec-
ond-feet).

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

Diversions.—None.

Accuracy.—Stage-discharge relation changed frequently during high water.
Three rating curves used, pocrly defined by one discharge measurement
each and form of standard curve for 1920, which was fairly well defined
below 280 second-feet; indirect shifting-control method used May 25-28.
Staff gage read to hundredths once a day. Daily discharge ascertaired by
applying daily gage height to rating table. Records fair.

Discharge measurements of Zigzag River at Zigzag, Oreg., during the year ending
Sept. 30, 1921

Gage Dis-

Date +  Madeby— height | charge
Feet Sec.-ft.
Mar. 9| Wendell DaWson . ... oo e e — e e 1. 46 217

Apr. 12 | V, H. Reineking__..___ 170 233
Aug. 10 | Wendell Dawson .97 101
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Daily dischange, n second-feat of Zigzag River at Zzgzag, Oreg., for the period
. Co e Oct. 1, 1920, to Sept. 15, 1921 .. . . o

x(.‘

Day Oct. | Nov. | Feb. | Mar. | Apr. | May | June | July.| Aug. ;
. R 1
232 220 158 0 112 92
232 2281 150 |42 a2
232 |, 234 | 150 105 092
232 48" 150 105 92
240 245 150.4: 105 9%
240 | 45| 142 | 105 106
249 2341, 1424 ;105 105
249 228 [ 142 105 98
258 ] 185 . - 106 98
302 212 1356 98 98
275, 135 98 98
266 |- 196 138 98 98
266 196 135 105 92
275 188 135 105 92
284 180 135 105 92
284 180 135 106 |.eeoe oo
266 180 135 106 | .
266 172 135 105 | ..
266 172 128 105 | ...
266 180 128 98 | ao-.
275 128
284 128
284 120
284 120
285 120
.- 280 120 ¢
-260 120
235 120
220 112
212 112
212 12

Note.—Dally gage heights available but daily discharge not computed Nov. 17-27 and Jan. 15 to'Feb 7
owing to no measurements to define probable changes in stage-discharge relation. Discharge not computed
Feb. 8-13 and Mar. 16-21; stages above limits of rating curve. No record Nov, 28 to Jan. 14.

Monthly discharge of Zigzag River at Zigzag, Oreg., for thg period Oct. 1, 1920, to
Sept. 15, 1921

Discharge in second-feet

s Run-off in
Month acreefedt

Maximum | Minimum | Méan

October_ e 275 122 168 10, 300
November 1-18_ 122 105 112 3, 550
April______ 284, 177 227 13, 500
May. 302 o212 258 15, 900
June. 245 . 150 192 11, 400
Ju]y._-. 158 .o 112 132 8, 120

August__. .. 112 86 99.7 6,130
September 1-16. .. o 105 92 96.1 2, 860

NoTE.—See footncte to table of daily discharge.
STILL CREEK AT ZIGZAG, OREG.

LocaTion.—In SW. 14 see. 2, T. 3 8., R. 7 E., 300 yards above mouth, 100 feet
below Still Creek highway bridge on Mount Hood loop road, and half 'a
mile west of Rhododendron Inn, Zigzag, Clackamas County. ‘

DrAINAGE AREA.—Not measured.

Recorps avaiLaBLE.—February 14, 1920, to September 15, 1921, when station
was discontinued. .

Gage.—Vertical staff-nailed to alder tree, read by E. F. Peterson.,

DisCHARGE MEASUREMENTS. —Made by wading just above gage:

CHANNEL AND CONTROL.—Bed consists of gravel and boulders.” Control wide;
formed of boulders; not permanent. "
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.0 feet March 17 (dis-
charge, not computed) ; minimum stage recorded, 1.18 feet September 13-15
(discharge, 36 second-feet). ' :

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

Diversions.—None.

REequLaTION.—None,

Accuracy.—Btage-discharge relation not permanent; not sufficient measure-
ments to determine definitely the number and time of changes. Rating
curve used January 15 to April 28, fairly well defined between 150 and 330
second-feet, not defined above 330 second-feet; rating curve used April 29
to September 15, fairly well defined below and poorly defined above 100
second-feet. Staff gage read to hundredths once a day. Daily discharge
ascertained by applying daily gage height to rating table except October 1
to November 27, when rating is uncertain, and February 9-13 and March
16-19, when stage is higher than rating curve is defined. Records good
June 15 to September 15, poor prior to June 15.

Discharge measurements of Still Creek at Zigzag, Oreg., during the period Oct. 1,
1820, to Oct. 21, 1921

.- Gage |. Dis- - Gage | Dis-
Date Made by height | ‘charge Date Made by height | charge
1921 o Feet | Secft. || * 1921 Feet | Secft.
Mar. .3 | V. H. Reineking..._.__|.. +1. 96 166 | Aug. 9| K. N. Phillips__...._..| 125 38
Apr, 12 [.._. QO . 2.19 215 || Oct. 21 | Wendell Dawson....._. 1. 56 57

Daily discharge, in second-feet, of Still Creek at Zigzag, Oreg., f'or the period Oct. 1,
1920, to Sept. 15, 1921

' 1

Day 1 Jan. | Feb, | Mar, | Apr. | May I June | July | Aug. | Sept.
]

324 174‘ 236 148 57 38 38
324 174 202 158 52 38 38
287 174 158 177 52 39 38
275 164 136 177 52 39 38
252 154 158 168 52 39 37
240 135 148 158 48 39 37
206 117 158 148 45 39 37
184 126 177 148 45 39 37
174 126 190 126 45 39 37
154 154 224 126 45 39 37
154 174 260 126 45 39 37
139 195 236 117 45 39 37
135 195 213 91 45 39 36
126 184 236 84 45 40 36
154 164 272 76 45 40 36

248 76 45

224 62 45

213 62 45

213 84 45

213 84 45

224 62 45

236] 62 45

213 T 62 44

213 62 44

213 62 44

213 62 42

202 . 62 42

158 57 41

136 52 40

136 62 39

148 |.eeel 39

Note.~Daily gage heights a.vailnblé but daily discharge not computed Oct. 1 to Nov. 27 (stage-dis-
charge relation very uncertain after high water of Sept. 25, 1920), Feb. 9-13, and Mar, 16-19 (stage is higher
than rating curve is defined by discharge measurements). No record Nov. 28 to Jan. 14.
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‘Monthly discharge of Still Ceek ai Zingg,IOreg‘, for the period Apr. I to Sept. 18,
P 7

. Discharge in second-feet - .

Run-off in
Month acre-feet
Maximum | Minimum | Mean s

540 107 226 13,400
272 - R 136 200 12, 300
177 52 100 - 5,050
57 39 45.4 2,790
- 40 37 38.5 2,370
September 1-15_.._._1______ e 81 36 37.1 41,100

NoTE.—See footnote to table of daily discharge.

SALMON RIVER AT WELCHES, OREG.

LocarioNn.—In 8. ¥4 sec. 9, T. 3 8., R. 7 E,, just below mouth of Sheeny Creek,
200 feet west of Tawney’s Hotel, and three-fourths of a mile southeast of
former station at Welches, Clackamas County.

DRAINAGE AREA.—97.6 square miles (from national-forest map).

RECORDS AVAILABLE.—July 26, 1920, to September 30, 1921, when station was
discontinued; August 15, 1913, to September 30, 1914 at station three-
fourths of a mile farther downstream.

Gage.—Vertical staff in two sections; read by F. H. Tawney.

DISCHARGE MEASUREMENTS.—Made by wading near gage or from hlghway
bridge one-half mile below.

CHANNEL AND CcONTROL.—Bed composed of coarse gravel; one channel at all
stages; shifts occasionally; no definite control.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during period July 26,
1920, to September 15, 1921, 9.7 feet January 2 (discharge, 5,230 second-
feet). Minimum stage recorded, 4.25 feet, September 14 and 15 (discharge,
94 second-feet).

Ice.—None.

DiversioN.—None.

RecuLaTiON.—None. ]

Accuracy.—Stage-discharge relation changed during high water, March 16.
Rating curves fairly well defined. Staff gage read to hundredths once a day.
Daily discharge ascertained by applying daily  gage height to rating table.
Records fair, except for period March 17 to August 10, when gage was loose.

Discharge measurements of Salmon River at Welches, Oreg., during period July 26,
1920, to Oct. 24, 1921

- Gage Dis- - Gage | Dis-
Date Made by height | charge || 8% Made by height | charge
1920 Feet Sec.ft. 1921 Feet | Sec.ft.
July 26 | R. C Brlggs ........... 4.18 130 || Apr. 12 | V. H. Reineking__.___. 5. b5 689
Sept. 25 |..__do__ ... 5.88 1,060 || Aug. 10 | Dawson and Phillips...| 4.43 134
1921 Oct. 24 | Wendell Dawson........ 4.55 164
Mar. 9| Wendell Dawson...._._ 5.27 544
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_Daily. discharge, in second-feet, of Salmon-River at. Welches, Orey., for the period
July 26, 1920, to Sept. 30, 1921

Day July | Aug. | Sept Day July | Aug. | Sept. Day July | Aug. | Sept.

104 204

104 394

104 566

104 | 1,030

104 | 1,230

104 932

109 473

132 347

219 305

122 284

13 ...

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

3356 156 109

270 150 109

335 148 118

335 148 118

312 148 116

290 148 116

. 243 145 109

224 145 109

224 145 105

213 135 105

207 135 101

207 132 101

200 127 101

197 127 94

191 127 94
184 127
184 127
175 127
175 127
170 123
170 123
167 118

167 118 194
161 116
161 116
161 ‘116
161 109
161 109
161 109
161 109

156 109 |ooeecnn

NoTtE.—Braced figures show estimated mean discharge for periods indicated.
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Monthly discharge of Salmon River at Welches, Oreg., for the pertod July 26, 1920,
to Sept. 30, 1921

[Drainage area, 97.6 square miles]

Discharge.in second-feet Run-off 4
Month Per o
Mazimum | Minimum | Mean sqqgte Inches | ‘Acre-feet
mile :
128 117 124 1.27 0.28 1,470
219 104 115 1.18 1.36 7,070
1,230 99 344 3.53 3.94 20, 500
R DU S ———- 29, 000
October___.___.. e 1,180 234 399 4.09 472 24, 500
166 449 4.60 5.13 26, 700
234 676 6. 93 7 41,600 -

284 859 8.80 10. 14 52, 800
326 938, 9.61 10. 01 52, 100
419 9. 63 11.10 57, 800
442 955 9.78 10. 91 56, 800
650 939 9. 62 11. 09 57, 700

270 450 4.61 5.14 26,
156 208 2.13 2.46 12, 800
109 129 1.32 1.52 7,930

94 150 L 54 1.72 8,
¢ | 589] 6.03 \ 81.93 426,000

BULL RUN RIVER NEAR BULL RUN, OREG.

LocaTion.—In SE. Y sec. 25, T. 1 8., R. 5 E., 114 miles above intake of Portland
water-supply pipe line and 5 miles east of Bull Run, Clackamas County.

DRAINAGE AREA.—102 square miles.

RECORDS AVAILABLE.—August 20, 1907, to September 30, 1921; also readings
on a gage of city water department, January 5, 1895, to November 13,
1906.

Gage.—Friez water-stage recorder referred to vertical staff on left bank; gage
datum raised 2.0 feet July 26, 1916. Prior to July 28, 1909, and during
gaps in recorder racord an inclined staff at headworks 134 miles below
present gage. Gage inspected by W. B. Wilson.

DiscrARGE MEASUREMENTS.— Made from cable at gage or by wading near gage.

CHANNEL AND CoNTROL.—Bed composed of rocks and gravel; shifting in extreme
floods. , )

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 10.7 feet at 9 a. m. January 2 (discharge, 15,000 second-feet); mini-
mum stage from water-stage recorder, 0.35 foot at 5 p. m. September 15
(discharge, 81 second-feet).

1895-1921: Maximum stage recorded, 10.72 feet Ja.nuary 25, 1920 (dis- .
charge, 16,000 second-feet); minimum stage recorded, 0.35 foot October 1,
1918 (discharge, 68 second-feet).

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

Diversions.—None sbove station. The two water-supply pipes divert prac-
tically all the low-water flow 114 miles below the station.

Regyration.—None.

Accuracy.—Stage-discharge relation changed during high water January .2;
not affected by ice. Rating curves well defined to 10,000 second-feet.
Operation of water-stage recorder satisfactory. Daily discharge ascertained
by applying to rating table mean daily gage height obtained by inspecting
recorder graph, or,.in times of considerable fluctuation, by subdividing days.
Records excellent.

~
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Discharge measurements of Bull Run River near Bull Run, Oreg., during the year

ending Sept. 30, 1921

el -
Feet Sec.-ft.
Mar. 1| Wendell Dawson, . iccccmccemeena e 3.75 2, 520
Apr. 13 | V. H. Reineking... - 2.01 858
Aug. 8| Dawsonand Phillips. oo oo e . 114

Daily discharge, in second feet, of Bull Run River near Bull Run, Oreg., for the

year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
3,480 810 | 2,320 759 1 1,390 537 481 135 112
11,400 964 | 1,750 781 | 1,100 525 459 132 107
' 1,570 | 1,520 704 892 | 652 423 130 143
3,260 | 1,800 | 1,260 614 840 584 392 130 122
3,120 | 1,220 | 1,140 548 810 525 350 124 105
1,850 956 964 502 781 497 329 122 99
1,300 | 1,060 | 1,220 481 825 531 308 117 96
1,220 | 2,420 870 470 786 438 274 117 96
1,020 | 7,180 74 -519 774 387 266 114 96
862 | 8,080 | <729 590 | 1,390 355 252 114 96
752 | 4,480 684 614 | 1,180 374 237 110 9%
803 | 4,810 578 745 | 1,030 350 226 107 94
1,220 | 2,920 584 885 | 1,040 350 219 [+ 110 92
1,760 | 1,950, 578 718 | 1,040 374 206 110 88
, 050 | 1,390 570 620 964 374 199 114 88
1,520 | 1,060 | 7,340 578 | 1,020 342 199 114 85
1,220 900 | 7,500 620 918 333 193 114 85
1,020 774 | 3,690 | 1,140 918 639 184 143 127
900 711 1 2,050 { 1,300 | 1,040 759 177 122 531
752 732 | 1,480 | 1,340 | 1,140 671 168 119 342
646 948 | 1,260 | 3,740 | 1,050 566 154 114 519
596 810 | 1,140 | 4,910 | 1,800 497 160 112 333
560 972 | 1,100 | 2,610 | 1,750 448 162 107 263
514 | 1,100 | 1,480 | 2,000 | 1,7 %411 160 105 223
481 | 1,100 | 2,000 | 1,800 885 374 157 99 263
459 1 1,060 | 2,380 | 1,750 | 1,620 355 151 99 248
491 | 1,100 | 1,100 | 3,120 | 1,340 342 148 99 240
948 | 3,620 | 1,260 316 146 99 250
878 | 2,990 | @904 316 143 99 213
803 | 1,800 548 590 137 96 193
767 |eoeeae 548 ... 137 96 |occeean

s Interpolated.

Monthly discharge of Bull Run River mear Bull Run, Oreg., for the year ending

Sept. 30, 1921
[Drainage area, 102 square miles]

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

mile
(751701 o T3 S 2,280 302 851 8.34 9.61 52, 300
November - .cooooonooos - 2, 194 859 8.42 9.39 51, 100
December.. - 6, 536 1, 550 15.2 17.52 95, 300
January.... - 11,400 459 1,610 15.8 18.22 , 000
February.- - 8,080 711 1,920 18.8 19. 58 107, 000
March... . 7, 570 1,660 16.3 18.79 102, 000
April. s R 4,910 470 1,430 14.0 15.62 85, 100
ay. 1,800 548 1,080 10.6 12.22 66, 400
June . el 759 316 460 4.51 5.03 27,400
July.oemaae wmmvcememcereeeee——— 481 137 232 2.27 2.62 14, 300
August 143 96 114 1.12 1.29 7,010

September. . oo 531 85 182 1.78 1.99 A

%’ Phe year...... S 11,400 85 991 9,72 131.88 718,000
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| LITTLE SANDY RIVER NEAR BULL RUN, OREG. .

Locartion.—In NE. I sec. 10, T. 2 8., R. 5 E., three-eights mile above Portland
Railway Light & Power Co.’s dam and tunnel from Sandy River and between
3 and 4 miles sbuth of Bull Run station, Clackamas County.

DRAINAGE AREA.—23.0 square miles.

REcoRDS AvAILABLE.—May 21, 1911, to April 29, 1913, fragmentary; July i,
1919, to September 30, 1921.

GAGE.—éStevens 8-day water-stage recorder on left bank, with inside and outside
staff gages. Original gage, vertical staff three-fourths mile below.

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

CHANNEL AND CONTRoOL.—Stream bed composed of boulders and gravel; fairly
permanent. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage, 7.2 feet at 4 a.m. December 30
estimated from water-stage recorder, which was reset at 11 a.m. (discharge,
2,500 .second-feet); minimum stage from water-stage recorder, 2.03 feet
August 31 and September 1 (discharge, 16 second-feet).

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

Diversions.—None.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined below 200 second-feet and fairly well defined below 2,000
second-feet. Operation of recorder satisfactory except from December
28 to about February 20 when the float wire was slipping; but during this
period the observer reset the pencil two or three times a week and for only
short periods when there is considerable fluctuation is the record unecertain,
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 to rating table mean
gage helghts for regular intervals of the day except January 29, when dis-
charge was interpolated, and April 4-9, when mean discharge was estimated.
Records good.

Discharge measurements of Little Sandy River near Bull Run, Oreg., during the
year ending Sept. 30, 1921

Date Made by— hoight | charge
Feet. | Seeft.
Oct. 28 Apperson and Foch..... 3.12 123
Apr. 11 | V. H. Reineking 3.05 119
© Aug. 8 Dawson and Phillips. .. 2.10 20
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Daily dzscharge,. in secdnd-feet, of Little Sandy River near Bull Run, Oreg., for the
year ending Sept. 30, 1921

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

150 | 69 138 556 116 489 160 311 110 81 32 16

366 1 67 197 | 1,590 132 370 150 252 101 80 2 i3

516 74 203 970 304 314 | | 141 2081 134 70 22 22

268 67 206 690 415 268 191 115 59| .. 22 22

170 61 158 690 296 203 200 96 55 |17 22 22

136 | - 56 141 489 232 165 120 | 179 87 50 21 20

1211, 53 127 363 219 168 191 98 46 21 19

94 51 121 304 391 162 170 75 44 20 18

78 49 130 248 | 1,980 145 168 67 43 20 18

68 47 168 213 | 1,500 134 96 206 . 61 40 20 18

| S SO 04 45| 235| 176 850 | 123 104 | 255 58 38 20| 27
120l 162 46 203 191 881 108 123 210} 54 38 20 17
18 o 200 54 286 200 716 112 127 | 219 537 - 86" 20 17
4 458 |, 85 200 355 552 127 126 229 57 36 20 & 17
) 2 428 56 | 160 355 390 125 108 203 60 34 247 17
16 e 268 94 136 311 272 948 96 268 57 32 22 18
197 395 117 258 219 | 1,060 101 232 | ' 5 ' 31 21 18

150 529 152 197 191 616 242 256 106 | , .4 21

117 506 158 188 173 386 268 318 102 30" 23 187

98 394 145 155 194 276/ 268 322 931" 29 21 90

93 268 134 186 232 661 268 78 29 . ¢ 20 2

83| 265 143| 121 213 992 29| 68| ..27| 20| &8

740 2161 173 | 114 206 | 484 | 226 60 27 20 16

68 165 448 1+ 110 272 340 229 55 27118 43

62 216.; 552 102 307 216 51; | 18(. 40

50| 320 3631 99 279 | 329| 1wo| 48} 27| 184, 38

‘300 556 94 219 759 132 48 260 18 ' 41

110 339 | 1,030 90 191 921 119 46 24 18 49

102 191 | 1, 250 88 182 690 117 46 24 18 |. 38

82 ‘158 | 1,460 88 165 411 117 | o4 22 17 33

75 o] 767 01 162 |ooooo 119 [l s 2| 16

No'rE —-Braoed ﬁgures show estimated mean discharge for periods indicated. ,", .

Monthly discharge of Little Sandy River near Bull Run, Oreg., for the year ending
Sept. 30, 1921

) [Drainage area, 23. 0 square miles]

-
Discharge in second-feet Run-off
Month Per-
Maximum | Minimum | Mean squﬁire Inches Acre-feet
mile |
October.._ ... 516 55 161 7.00 8.07 9,900
November_.._....__....___._..l.._ 529 45 174 7. 57 8,45 10, 400
December______ . ______..___ 1, 460 117 331 14.4 16. 60 20, 400
1, 590 88 311 13.5 15. 56 19,100
1,980 115 440 19.1 19. 89 24, 400
1, 060 108 285 12. 4 14. 30 17, 500
2 291 12.7 14.17 17, 300
322 117 214 9.31 10.73 13, 200
134 46 74.3 3.23 3.60 4,420
81 22 38.2 1.66 1.91 2,350
24 16 20.3 882 1.02 1, 250
187 16 35.7 1.55 1.73 2,120
1,980 16 197 8.57 116. 03 142, 000
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[

' WILLAMETTE RIVER BASIK © =~ 1>
WILLAMETTE RIVER AT EUGENE; OREG,

Locarion.—In §W. 4 sec 29, T. 17 S R.3 W at hlghway brldge at Eugene,
Lane County, .

DRAINAGE AREA.—2,150 square miles. . o :

RECORDS AVAILABLE.—June 1; 1919, to Sépteiilber 39, 1921 Record at Spmng—
field November 27,1911, to September 30; 1918.

GageE.—Vertical staff graduated to. tenths, fixed to first pier from 1eft bank of
highway -bridge; rea.d by Lee: Goetschluﬁ'for the Umted States Weathek
Bureau. : ‘ Fe

DiscHARGE: M!SASUREME\ITS —-Made from hlghway i)rldge at Sprmgﬁeld 4 miles.
by xiver above gage. i

CHANNEL AND coxTrOL.—Channel stralght ‘wi even eurrent Bed composed of
gravel and sand; subject to shift at high stages. i+

ExXTREMES OF DISCHARGE.—Maximum stage pecorded dyring yea.r, 16.5 feet at-
8 p. m.- December 30 (discharge, 63 0@0 ?ecemd-feet), ‘minimum stage-
recorded 1.0 foot September 410 18 (dxse\h&rgeg 780 second—feet) :

Ice.—Stage-discharge 6t affected’ by 1ce’ s <

Divegrsions:—None: - .« T : : !

RecunaTioN.—Nonge. .

Accuricy. -—Stage—d‘lsc‘ﬁa.rge reIatiqn changed, dur),hg “hlgh Water of December
31. Two well defined rating curves used. Gage read to tenths once a day..
Daaly dlscha.rge aswtamed by applymg dmiv gage readmg to rating table»
- Records good. ..

COOPERATION. ——Gage-height ’recbrd furmshed :

lll;l'ted States Weather Bureaw
Discharge measurements of Wdlamette River at Engene Oreg., during the year-ending
. Sept 30 1 921

. o i v
-y Voo (IR SO TS

[Made b,v K N Phxlhps]

fe R sl e At
Gage Dis- ' Gage Dis- Gage | Dis-
Date - | peight | charge ? - Date - ypopshe | charge Date .| neighit | charge
|

Feet. | Secft. | : Sec.ft. Feet. | Sec.ft.

Oct. 16______... 5.82 9,400 || Mar. 27 9,250 || Sept. 14.......| "1.02 878
Nov. 13_.______ 2,75 | 3,200 || May 26. 7,740
Dec. 29 ... 13.90 | 47,300 | July 16. 1,740
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. Daily discharge, in second-feet, of Willamelte River at Eugene, Oreg., for the year

ending Sept. 30, 1921

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

3,1200 9,330{ 27,900{ 7,100/ 9,060, 6,440, 9,080 5,010/ 3,050 1,330 860

3,120| 8,060 24,900, 7,100| 8,800| 6,230/ 8,800| 5,210/ 3,050 1,230 860

, 9601 7, 610] 40, 700 - 9,060 8,200 .6,230( 8,200{ 5,810/ 2,730 1,230 780

2,490, 9,600 32, 13,1 8, 540! 8,230 7,100] 6,230| 2,580 1,230 780

2,340 10, 500 32, 900| 13, 8,540t 5,810 6,880 6,020( 2,430 1,230, 780

2,340 9,060{ 29, , 8,540 5,210/ 6,680, 6,020 2,200 1,130 780

2,340 8,060| 18,100 9,850, 8,040| 4,820; 6,440 6,230| 2,200{ 1,130, 780

2,070{ 8,060| 14,100| 10,700 7,100 4,630 6,020 6,020/ 2,200( 1,130 780

2,070 9, 12, 500( 19,400 6,660 4,440 5,810 5610 2,200| 1,130 780

2,070 11,700| 11,000 29,400| 6,230| 4, 260{ 5,610 5,010 2,280 1,130 780

1,940] 24, 5001 9, 850| 26,400; 6,020 4,260{ 6,230 4,820 2,150 1,130 780

1,940 25,000] 9,320 18,900| 5,610| 4,820, 6,230! 4,820] 1,890 1,040 780

3,280 16,300( 11,000 14,500] 5,610 5,410; 6,020{ 4,440 1,890{. 1,040 780

2,960 15,900 13,100 16,900{ 5,410\ 5,410 6,440 4,440, 1,770 1,040 780

2,800} 11, 7604 11,000 13,700| 5,410{ 4,820 6,660 4,260{ 1,770 1,040 780

3,120| 9,610 11,900 11,600 5,210{ 4,630 6,660 4,080 1,770 1,040 780

8,060| 5,920{ 8,800| 11,000{ 10,100 11,000 4,440 7,330 3,900 1,770{ 1,040 780
8, 550| 26, 000 8,300| 11, 000 .9, 580| 12, 4,630 9,320 3,720, 1,770| 1,040 780
7,830 19,900| 9,330| 11,000| 0,080 13,700{ 4,820 8, 540, 5,210/ 1,650 1,040, 1,040
6, 550 26,000 8, 800| 10, 400| 9,060( 11,600 6,440 7,800 5,010{ 1,540 1,040, 2,730
5, 510, 7 9,320| 4,630 1,540| 1,040] 1,850
5, 5101 7 8,540| 4,440] 1,540 1,040 1,330
5, 310 7, 8,040(" 4,260 1, 540 950 1,430
4, 530 3 7, 800 - 4,260|- 1, 430] 1,330
4, 340 7,560 3,900{ 1,430 950 1,230
4, 160] 7,560{ 3,380 1,4. 950} 1,230
3, 620} 7,330 3,210 1,430 950 1,130
3, 450 6,660 3,050| 1,330 950 1,040
3, 450 6,0201 3,050 1,330 950| 1,040
3, 450] 5,8101 3,0 1,330 860/ 950
3, 120| 5,010 ....- 1,330 860|-------

Monthly discharge of Willamette River at Eugene, Oreg., for the year ending Sept.
21

0,

[Drainage area, 2,150 square miles]

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

10, 500 2,490 5,000 2.33 2.69 307, 000
33, 700 1,040 8,860 4.12 4. 60 527, 000
56, 500 7,610 15,100 7.02 8.09 928, 000
40, 700 6, 020 14, 000 6. 51 7.80 861, 000
29, 400 7,100 13,300 6.19 6.45 739, 000

13, 700 5,210 8,270 3.85 4.44 ,
12, 500 4, 260 6, 3.22 3.59 412, 000

9,320 5,010 7,140 3.32 3.83 439,
6, 230 3,060 4,640 2.16 2.41 276, 000
3,050 1,330 1,900 . 884 1.02 117, 000
1,330 860 1,060 . 493 67 65, 200
2,730 780 1,010 470 .52 60, 100
The year. oo 56, 500 780 7, 230 3.36 45.71 6, 240, 000
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'WILLAMETTE RIVER AT unmr OREQ.

Location.—In SW. 1{ sec.-6, T. 11 8., R. 3 W at-end of Broadalbin- Street,
Albany, Linn Couynty, half a mile above Southern Pacific ‘Railroad bridge,
just below mouth of Calapooya River, and 9 miles by river above Santiam
River. = - L ‘ " :

DRAINAGE AREA—4, 860 square miles. B

REcoRrps AvarmnasLe.—November 24, 1878, to: Aprxl 30, 1882 Janu&ry 21 1892,
to September 30, 1921; some fragments.ry records 1883 to 1888.

Gaae.—Vertical staff in two sections on rxghﬁ bank read by F. M, French f@r
. United States Weather Bureau.

DISCHARGE MEASUREMENTS.—Made from Southern Pacific’ bridge. .

CHANNEL AND CONTRoL.—Bed composed .of. sand and fine .gravel; : control
practically permanent. ‘Above gage height’ 17.0: feet some water ﬂow;
: through & slough several hundred feet to the Ieft of the main channel. o

EXTREMES OF DISCHARGE.—Maximum stage Tecorded during year, 23.5 feet at
5 p. m. January 1 (discharge; 118,000 s¢corid-fget); minimum stage recorded,
0.9 foot August-19 to September 3 and September 10 ’w 18 (dlscharge, 3,030
second-feet).

1878-1882 and 1892-1921: Ma,x1mum stage recqrded 32.8 feet Ja.nuary

T 14, 1881 (discharge 245,000 secc‘nd—feet») vminimum’ stage recorded 0.2
foot September 2127, 187‘9 (discharge, 1,870 second-feet), but this is some-
what uncertain.” Lowest stages recorded in récent yeéars are 0.4 foof October

30 to November 10, 1895 (discharge, 2,220 second-feet), and 0.5 foot August

26 to September 25, 1905, and September. 5-14,.1915. (discharge, 2,400

second-feet), The maximum stage ever known was 38.0 feet December 8,

1861 (discharge, estimated from extension of rating curve, 302 000 second~

feet).

IcE. —Sta.ge-dlscharge relation not affected by ice.

DiversioNs.—The Albany power canal has diverted water from South Santiam
River near Lebanon and discharged into Willamette River above the gage
and measuring section since the early nineties. It ordinarily carries between
200 and 250 second-feet.

RecuLaTION.—Practically none.

Accuracy.—Stage-discharge relation slightly changed during winter for low
stages. Rating curves well defined. Gage read to tenths once a dayl
Daily discharge- ascertained by applying to rating table the daily gage
" height. Records good.

COOPERATION. ———Gage-helght record furnished by the United States Weather
Bureau

Dzscharge measurements of Willametie River at Albany, Oreg., during the year
ending Sept. 30, 1921

[Made by K. N. Phillips}

Date |, .. h%{’ﬁft, Discharge Date ' h‘g{'ggft Discharge
Feet Sec.-ft. [T . Feet See.-ft.
Oct. .2.. 3.91 10,000 || Mar. 21_ 9.56 32,800
23 5.04 14,000 || July 1. : 1.89 5,100
2.67 7,280 || Sept. 12_ . .93 |, 3, 050
15.10 58, 300 . I
s b Ll
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Daily discharge, in secomd~feet; of Willan}ette River at-Albany, Oreg., for the year
ending Sept. 80, 1921

Day Oct. Nov Dec. Jan. |-Feb. | Mar. | Apr May: | June | July | Aug. |Sept.
30, 800 (115,000 | 17,500 | 22,700 | 16,000 | 23,100 | 12,000 | 7,480 |-4,260 | 3,030
25,800 | 97, 18,700 | 22,700 | 14,900 | 20,700 | 11,700 | 7,480 | 4,260 | 3,030
23,600 | 73,000 | 19,900 | 20,700 | 14,200 | 19,9001 11,700 | 7,210 | 4,040 13,030
22,700 | 81,000 | 25,800 | 20,300 | 14,200 | 18,300 | 11,400 | 6,940 | 4,040 | 3,230
28,500 | 95, 800 37 500 ‘20, 300 ]3, 5(75 17,700 | 11,100 | 6,410 | 4,040 | 3,230
28, 500 | ‘89,000 | .38, 300 20, 300 -'13, ﬂ)ﬂ 186, 000 300 6,150 | 3,830°| 3,230
24,900 | 85,200 33,400 | 19,500 | 12,000 |15, 200 300 | 6,150 | 3,830 | 3,230
21,900 | 63,000 | 29,800 | 17,100 | 11,400 | 14,200 12, 600.|. 5,600 | 3,830 | 3,230

, 700 | 47,800 | 33,000 | 16,000 | 10,800 | 13,5007 12,300°| 5,900 | 3,630 | 3,230
24,400 |- 39, 800 | 46, 500 14, 600 (.10,800 | 12,900 ’11, 400-| 5,650 | 3,630 | 3,030
36,2001 33, 0C0-| 61,500 | 13,800 | 10,500 | 12,900 | 10,500 | 5,650 | 3,430 | 3,030
54,500-| 28, 500 13,200..r 10,200 | 14, 9,960 | 5,410 | 3,430 | 3,030
63,000 | 27,600 | 56,500 | 12,600 | 11,100 | 13, 9,960 | 5,410 | 3,430 | 3,030
52,000 | 33,000 | 50,100 | 12,600 | 12,000 | 13,200 | 9,680 | 5,410 | 3,430 | 3,030
44,700 | 34,800 | 47,800 | 13,500 | 11,700 | 13,800 | 9,680 | 5,170 | 3,430 | 3,030
34,800 | 35,700 | 41,600 | 14,€00 | 11,100 | 14,600 | 9,680 | 5,170 | 3,230 | 3,030
28,000 | 37,500 | 34,800 | 29,400 | 10,500 | 14,900 | 9,120 | 5,170 | 3,230 | 3,030
24,400 | 35,700 | 20,000 | 39,300 | 10,200 | 16,000 | :8,840 | 4,940 | 3,230 | 3,030 .
23,600 | 34,800 | 25,400 | 43,800 | 10,500 | 17,500 | 8,840 | 4,940 | 3,030 | 3,630
24,400 | 33,000 | 23,600 | 40,600 | 11,100 | 16,000 | 10,800 | 4,940 | 3,030 | 4,480
22,300 33,400 | 33,900°| 15,200 | 16,000 | 10,200 | 4,940 | 3,030 | 5, 900
20,700 | 25,400 | 50,600 | 28,500 | 19,900 | 17,900 |- 9,680 | 4,710 { 3,030 | 4,710

20,300 | 22,300 , 26, 700 y 16,700 | 9,400 | 4,710 | 3,030 4,480
i1+20,:300 1 ‘0860 -4, 260
30, 300 4,040

1 42,000° 3,830
40,800 | 1 3,830
38, 000 3,630
43, 400 3, 630

|- 68, 000’ 3,430
89,000 | 17,900 |...__.._{ 16,700 (......_.| 12,000 |........| 4,260 | 3,030 |-._._.

Monthly discharge of Willamette River at Albany, Oreg., for the year ending Sept.

S 30, 1
Discharge in second-feet
Run-off in
Month T s acre-feet
Maximum | Minimum | - Mean

Ogtober. . 22,700 8,490 | 13,000 |, 836,000
Novembe 59, 000 6, 150 , "1, 300, 000
89, 000 20,300 34, 700 2,130, 000
115, 000 15, 200 43,100 2, 650, 000
)y 17,500 |-++35, 700 1, 980, 000
43, 800 12, 600 22, 500 1, 380, 000
29, 800 10, 200 15,800 | 940, 0600
23,100 12, 000 15, 600 | 959, 000
12, 600 7,480 10,100 601, 000
7 4, 260 5,390~ 331, 000
4, 260 3,030 3,410 210, 600
5,900 3,030 3,620 , 600
......................... 115, 000 3,030 18,700 | 13, 500, 000

_ McKENZIE RIVER AT McKENZIE BRIDGE, OREG.

Lbcatron.—In sec. 14, T. 16 8., R. 6 E., at highway bridge at McKenzxe Brldge,
Lane County.

DrAINAGE AREA.—Not measured. .

RECORDS AVAILABLE.-—August 8, 1910, to September 30, 1916; April 1, 1917, to
September 30, 1921.

Gage.—Vertical staff attached to right abutment of the highway bridge at
McKenzie Bridge, installed March 12, 1918, at datum different from that of
previous-gage which washed out; read by S. L. Taylor. A gage at Hayes
ranch, half a mile above McKenzie Bridge, and another gage on left bank at
Paradise ranger station, about 2 miles above bridge, were formerly used.
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DiISCHARGE MEASUREMENTS.—Made from cable three-eighths mile above ranger

station.

CHANNEL AND CoNTROL.—Bed rocky; practically permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet De-
cember 30 (discharge, 8,600. second-feet); minimum stage recorded, 0.70
foot September 29 and 30 (discharge, 1,320 second-feet).
1910-1921: Maximum stage recorded, that of December 30, 1920; mini-

mum discharge recorded, 924 second-feet November 7, 1915.
Ice.—Stage-discharge relation unaffected by ice.
Diversions.—None.
ReguLaTION.—None.

Accuracy.—Stage-discharge relation permanent.
3,000 second-feet.

Rating curve well defimed to
Gage read to hundredths once a day; records only fair

due to gaps. Discharge ascertained by applying to rating table the daily
gage heights and interpolating for periods of missing gage heights. Records
fair. '

Discharge measurements of McKenzie River at McKenzie Bridge, Oreg., during
the year ending Sept. 30, 1921

[Made by K. N. Phillips]

‘ Gage’ : Dis-
Date helghts charge
Feet | Secft.
MY 24 - o e emeemme s cemmeme e mmmmmmmammmm e e 2.04 2,570
2.12 2,700
.70 1,350

Daily discharge, in second-feet, of McKenzie River at McKenzie
the year ending Sept. 30, 1921

Bridge, Oreg., for

Day. Oct. | Nov. | Dec¢. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2,210 | 2,800 | 1,810 | 2,210 2,670 1,900 | 1,540
2,100 | 5,300 | 1,810 | 2,210 {12,220 | 2,670 (L, 400 | 1,900 | 1,540
2,320 | 6,550 | 1,900 | 2320 2,430 1,900 | 1,540
2,430 | 4,720 | 2,000 | 2,320 | 2,000 | 2,430 1,540 L) o00
a2, 260 | 4, 560 2320 | 2,000 | 2,430 | 2,550 1,540 |{ b
2,100 | 3,780 |13,040 | 2,210 | 2,000 | 2,430 | 2,550 |}1,810
2,100 | 3,480 2,210 | 1,900 | 2,320 | 2, 550
2,000 | 3,060 2,100 | 1,900 |22, 260 |22, 490 1,540 | 1,300
2,100 | 2,800 2,100 | 1,900 | 2,210 | 2, 1,390
2,000 | 2,670 2,000 | 1,900 | 2,320 ;2,350 | 1,720 | 1, 540
2,210 | 2, 550 2,000 | 1,900 | 2,430 |+2, 280 1,540 |[ 1,360
2,000 | 2, 550 1,900 | 1,900 |02, 430 | 2,210 1,540
2,000 | 2430 1,900 | 2,000 | 2,430 | 2,210 1,540 | 1,320
2,000 | 2,430 1,900 | 2,000 | 2; 550 1,680 | 1,540
1,900 | 2, 550 1,900 | 1,900 | 2, 550 o1, 500
1,810 | 2,550 2,430 | 1,900 | 2,670 |l2 210 1,460 || 1,430
1,810 | 2,430 3,200 | 1,900 | 2,670 1,630
1,810 | 2,320 3,780 | 1,900 | 2; 550 1,630
1,810 | 2,210 3,060 | 2,000 | 2, 550 1,630 1,540
1,720 | 2,210 2,800 |b2, 530 |92, 550 | 3,210 |1, 630 |(1,460 | o1, 490
1,720 | 2,100 2,670 (2,530 | 2,550 | 2,100 | 1,630 ‘1, 440
1,720 | 2,000 2,550 | 3,060 | 2,550 | 2,100 |o1, 630 1,390
°1,810 | 1,900 2,550 | 2,930 | 2, 2100 | 1,630 1,390
1,900 | 1,900 2,550 | 2,670 | 2, 2,100 1,460
2,000 | 1, 2,550 | 2,430 (92,590 | 2,100 1,460
1,810 2,550 | 2,430 {92,630 | 2,000 |41, 580 [o1,440 |{ 1,360
050 | 1,810 2,430 | 2,430 | 2,670 | 2,000 a1,410
1,810 2,800 | 2,430 | 2,000 1,390
6,100 | 1,810 2,220 | 3060 | 2,430 | 2,000 390 | 1,320
8,600 | 1,810 2,930 | 2,430 | 1,900 | 1,540 [1,390 | 1,320
4,240 | 1,810 AN 2,430 | a1, 540 (41,390 |._.".. pt
s Interpolated. b Estimated.

Nore.~Braced figures show estimated mean discharge for periods indicated.
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Momhly discharge of McKenzie River at McKenzie Bridge, Oreg., for the yedr
ending Sept. 30, 1921

Discharge in second-feet :
- Run-off in
Month “acre-feet
Maximum | Minimum | Mean '
2, 670 1, 540 1,780 ¢ 109, 000
3,340 1,320 2,160 | 125, 000
8, 600 1,720 2, 610 160, 000
6, 550 1, 810 2,730 168,000
4, 240 1,810 2,610 145, 000
3 780 1,900 |, 2 370 146, 000
3 060 L,900 ¢ 2,250 134,
2, 670 2,210 2, 500 154,
2, 550 1, 800 2, 250 134, 000
1, 900 1,540 1, 640 101, 000
1, 540 1, 390 1,490 91, 600
1,540 1,320 1,390 82, 700
8, 600 1,320 2,140 | 1,550,000

LONG TOM RIVER NEAR MONROE, OREG.

Location.—In sec. 21, T. 14 S., R. 5§ W, at highway bridge 114 mileg north of
Monroe, Benton County.

DRAINAGE AREA.—400 square miles.

. BeEcorps AvainaBLE.—November 13, 1920, to July 31, 1921, when station was
discontinued.

Gaap.—Vertical staff on right abutment of bridge; read by William V. Pfouts.

DiscHARGE MEASUREMENTS.— Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of silt and gravel; banks low and
wooded. Control 400 feet below gage; fairly permanent. :

EXTREMES OF DISCHARGE.— Maximum stage recorded during period, November
13, 1920, to July 31, 1921, 11.1 feet (from high-water mark), December 12
(discharge, 6,900 second-feet); minimum stage recorded, 0.26 foot, at time
of measurement, September 14 (discharge, 23 second-feet).

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

Diversions.—None.

RecuraTion.—None. ]

Accuracy.—Stage-discharge relation permanent during period. Rating curve
well defined below 5,000 second-feet. Gage read to half-tenths once a day
and in times of considerable fluctuation twice a day. Discharge ascertained
by applying to rating table mean daily gage height. Records good.

Discharge measuremenis of Long Tom River near Monroe, Oreg., during the year
ending Sept. 30, 1921 X

[Made by K. N. Phillips]

" Gy, Dis- Gage | ' Dis- Gage | Dis-
Date heig%t charge Date height | charge Date . | height | charge
Feet Secft. Feet | Secft
1.52 1,930 . 5.24 | 1,480
9. 68 2,60 || July 5. ... .54 63
6.78 3, 04G Sept ) VSR .26 20.6
6.33 498 .
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Daily dwcharge, n second-feet, of Long Tom River near Monroe, Oreg., for the
period Nov 18, 1920, to July 81, 1921

Day Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July
5,320 620 470 120 78
4,700 590 470 120 78
4,320 560 740 120 73
4,320 500 800 110 70
4,840 440 740 110 64
5,320 410 680 110 83
5,320 380 560 110 81
4,320 380 470 100 56
4,320 350 410 100 54
3,260 320 380 91 53
2,670 320 200 91 52
2,260 320 276 91
2,430 320 261 91 48
2,310 350 246 91 47
3,100 320 232 91 46
3,100 320 232 91 46
3,440 320 232 91 46
3,100 300 218 91 46
2,940 350 218 01 46
2,670 3! 218 91 46
2,260 440 204 91 46
1,920 590 204 91 16
1,560 500 204 91 48
1,440 500 191 91 41
1,280 560 178 89 41
1,160 590 166 87 41
1,100 560 153 86 41
1,070 500 131 84 40
1,070 131 82 38
1,160 470 131 80 38
1,280 |oaceon| 680 oL 131 | 38

Nore.—Discharge, Nov. 21, interpolated; Dec. 12 and 13 estimated by use of crest stage determined
from high-water marks and by comparison with reco-ds for near-by streams; July 31 estimated.

Monthly discharge of Long Tom River near Monroe, Oreq., for the period Nov. 13,
1920, to July 81, 1921

{Drainage area, 430 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum§ Mean square Inches Acre-feot
mile
November 13-30 . 5,160 110 | 2,600 6.50 434 92,900
6, 500 1,480 | 2,840 7.10 8.19 175, 000
5,320 1,070 | 2,880 7.20 8.30 177, 000
3 1,190 | 2,470 6.18 6.44 137,000
2, 550 500 | 1,070 2.68 3.09 65, 800
620 300 435 1.09 1.22 25, 900
800 131 322 . 805 .03 19, 800
120 80 95.8 240 .27 5,700
78 38 50.9 127 .15 3,130
______________________________ :;, mmeeeees| 702,000

MUDDY CREEK NEAL. CORVALLIS, OREG.

LocarioNn.—In SW. 14 sec. 29, T. 12 8, R. 5 W., at highway bridge 114 miles
east of Independence School and 3 miles south of €orvallis, Benton County.

DRAINAGE AREA.—120 square miles (from national-forest maps).

RECORDS AVAILABLE.—Qctober 30, 1920, to June 30, 1921.

Gagn.—Vertical staff nailed to pile of bridge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND coNTROL.—Deep and narrow, very crooked, overflows banks av
about 10-foot stage below, but not at, gage. Control not definite but
apparently permanent. )

ExTREMES OF piscHARGE.—Maximum stage recorded during period of record,
'15.5 feet November 19, 1920, and at 11.45 a. m; December 12, 1920
(discharge, 2,100 second-feet); minimum stage recorded, —0.10 foot, July
5, 1921, at time of measurement (discharge, 25 second-feet).

Accuracy.—Stage-discharge relation practically permanent. Rafing curve
fairly well defined below 2,000 second-feet. Gage read to half-tenths once
a day and twice a day during time of considerable fluctuation and high
water. Daily discharge ascertained by applying mean daily gage height
to rating table. " Records good.

Discharge measurements of Muddy Creek near Corvallis, Oreg., during the year
ending Sept. 30, 1921 .

[Made by K. N. Phillips]

Gage Dis- Gage Dis- Gage | Dis
Date height | charge ! Date height | charge Date ll height | charge
Secft. | Feet | See. /t Feet | Secaft.
41.0 || Dec. 21-.._....._ 8.78 466 || Mar.22... .___.. 9,94 538
1,060 Feb. 7. ...__ 12.47 800 || July 5. ________. - 10 25
524 | Mar. 11______._. 3.46 138 .

Daily discharge, in second-feet, of Muddy Creek near Corvallis, Oreg., for the period
Oct, 30, 1920, to June 30, 1921

-

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
R 64 492 | 1,230 518 326 - 219 135 46
2 61 452 | 1,230 554 290 204 174 .43
3 58 518 | 1,230 616 249 189 219 43
4 60 554 1 1,270 986 229 164 199 43
5. 62 536 ; 1,980 | 1,170 209 155 189 43
6 62 |+ 5451 1,920 | 1,040 189 143 164 43
7 60 509 | 1,470 844 159 135 139 40
8 60 476 | 1,230 732 147 131 127 40
9 58 468 | 1,130 986 143 127 115 40

10. 55 664 986 141 123 107 40
11 . 49 | 1,470 676 886 139 111 103 37
12_ 621 1,920 664 676 139 107 34
13 881 1,420 718 844 143 123 91 31
14. 123 | 1,270 808 864 184 119 88 31
15. 147 1 1,070 776 776 169 111 85 31
16 139 844 79 31
17. 234 664 82 31
18. 484 545 .79 31
19 2,100 509 79 31
20- 1,470 | 484 76 3t
21, 1, 300 429 73 31
22_ 1,100 387 70 31
23. 934 356 67 31
24. 808 536 64 31
25. 746 844 61

26._ 664 | 1,170 58

27_ 886 | 1, 55 28
28._ 1,070 886 52

29. RS 2| 1,040 52

30- - 72 536 | 1,230 49

R F 1,300 46 {aeeeoeos

Note.—Braced figures show estimated mean discharge for periods indicated. March 10, interpolated..
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Monthly discharge- vf Muddy Creek mear Corvallis, Oreg ., for the period Nov. 1}
51920, to June 30, 1921

. [Prainage area, 120 square miles] . .

‘ Discharge in second-feet - B Run-oft
Month . | T per .
. ‘Maximum | Minimum | Mean: | squi&]wre Inches Acre-feet
mile
473 3.94 4.40 28,100
794 1 6.62 7.63 800
832 6. 93 7.99 51, 200
731 6. 09 6. 34 40, 600
417 3.48 4,01 25, 600
142 1.18 1.32 8,
99.2 .827 .95 6,100
34.4° . 287 .32 2, 050
__________ LSRN I 211, 000

CALAPOOYA RIVER NEAR TANGENT OREG.

Locarion.—In sec. 32, T. 12 8., R. 3 W., at highway bridge 1 mile southeast
of bridge on Pacific Highway and 4 miles southeast of Tangent, Linn County.

DRAINAGE AREA.—262 square miles (from national-forest map).

Recorps AvalLABLE.-—November 27, 1920, to September 30, 1921.

Gace.—Chain gage on downstream side of highway bridge near center; read by
Miss Alvadia Suiker. ‘ ,

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CuANNEL AND ¢ONTROL.—Channel narrow; fairly straight near gage; overflows
at stage of about 16 feet; banks wooded. Low-water control hard-pan 300
feet below gage; fa.lrly permanent; no definite control at high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period November
27, 1920, to September 30, 1921, 19.4 feet December 31 (discharge, 4,740
second-feet) ; minimum stage recorded, 1.00 foot August 26 and September
18 (discharge, 3 second-feet).

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

Diversions.—None.

REGULATION.—Small pondage at Thompson flouring mills several miles above
causes considerable fluctuation at low stages.

Accuracy.—Stage-discharge relation practically permanent during period. Rat-
ing curve well defined below 5,000 second-feet. Gage read to half-tenths
once and in times of considerable fluctuation twice a day. Discharge
ascertained by applying to rating table mean daily gage height. Records
good.

Discharge measurements of Calapooya River near Tangent, Oreg., during the period
Nov. 27, 1920, to Sept. 30, 1921

[Made by K. N. Phillips]

Gage Dis- Gage Dis- Gage Dis-
Date “ height | charge Date height | charge Date height | charge
Feet' | Secft. Feet | Sec~ft.
Nov. 27 ... 8.90 1,030 || July 5o e 2.26 | 93
Deec.11._____.__ 6. 67 616 || Sept. 12 ........ 1.36 10.8
......... 15.71 | 2,300 5
Feb. 19,210 385 200
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Daily dzscharge, in.second-feet, of Calapooya River near Tangent Oreg., for the
period Nov. 27, 1920, to Sept. 30, 1921

Day ( Nov. | Dec. | Jan. | Feb. ' Mar. ' Apr. ‘ May | June | July | Aug. | Sept.
3,400 . 894 | 1,640 528 860 221 121 25 26
3, 040 058 862 502 712 209 116 25 36
4,010 | 1,440 740 | 476 645 198 116 25 45
4,010 | 1,980 684 450 580 108 110 35 45
4,450 | 2,250 632 425 564 498 104 35 25
4,010 | 1,730 554 401 528 187 104 35 25
2,920 | 1,510 489 377 502 187 88 45 15
1,80 | 1,710 489 853 ¢ 489 187 77 55 25
1,630 |, 2,280 425 329 476 132 66 55 35
1,670 |- 3,850 401 329 463 132 66 55 15
1,710 | 3,850 377 329 450 132 66 45 4
1,740 | 3,340 377 329 437 132 66 45 12
1,800 | 3,160 425 389 401 138 85 25 20
1,610 [ 3,400 476 425 401 T 138 55 15 25
1,630 | 2,250 541 329 401 154 85 35 15
2,280 | 1,740 | 1,510 305 401 154 45 56 8
1,800 { 1,390 281 401 154 45 77 5
1,900 | 1,170 | 2,510 306 401 165 45 55 3
1,710 | 1,100 | 2,390 329 377 . 187 45 45 121
1,470 | 1,840 630 815 425" 187 35 35 209
1,050 | 3,690 | 1,430 926 463 187 45 35 154

1,950 | 1,320} 1,290 426 187 55 35 110

1,540 | 1,120 ] 1,400 401 126 45 20 99

1,240 | 1 1, 130 365 126 45 8 77

1,100 | 1,180 878 353 121 35 5 45

684 974 | 1,050 878 329 121 35 3 77
846 786 305 121 35 15 121

958 770 862 281 121 35 25 1656

698 804 257 | 121 35 45 55

958 . 632 862 245 121 25 45 35
804 580 |- 221 | ... 15 85 |aaanaan

3 NOT(;!:_ .—Braced figures show estimated mean discharge for periods indicated. Discharge interpolated
an

Monthly discharge of Calapoaya River near Tangent, Oreg., for the period Dec. 1,
1920, to Sept. 39, 1921

[Drainage area, 262 square miles]

Discharge in second-feet Run-oft
Month ’ Per
Maximum | Minimum | Mean squ:;.re Inches Acre-feet

mile

7.37 8.51 119, 000

7.06 8.15 114, 000

7.37 7.65 107, 000

3.70 4.26 59, 600

2,28 2.54 35, 500

1. 66 1.91 26, 700

. 603 .67 9, 400

. 232 .27 3,740

L134 .15 2,150

. 211 .24 3,290

................. .-~ 480, 000

OAK CREEK NEAR ALBANY, OREG.

LocartioNn.—In sec. 84, T. 11 8., R. 3 W., at highway bridge 1 mile south of Fry
station on Lebanon branch of Southern Pacific Railroad and 5 miles south-
east of Albany, Linn County.

DRAINAGE AREA.—39 square miles (from national-forest map)

RECORDS AVAILABLE.—November 1, 1920, to May 31, 1921.

Gaee.—Enameled vertical staff fixed to downstream side of right abutment of
highway bridge; read by Jesse Roth.
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DiscHARGE MEASUREMENTSi—Made from bridge or by wading.

CHANNEL AND CONTROL.—Straight with high clean banks above; crooked and
wooded below. Bed composed of gravel and hardpan; subject to shift at
high stages: Two ehannels above stage of abeut 1.0 foot.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period November
1, 1920, to May 31, 1921, 5.70 feet at 8. a. m. November 19 (diseharge,
767 second-feet); minimum stage, 0.37 foot November 11 (discharge, 3

) second-feet). ‘

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

Diversions.~—None.

REGULATION.—None.

ACGUBACY -Stage-dmcharge t%latlon changed-during high water February.20.
Rating curve for first period fairly well defined; for second period, “wll
defined. Dischatge ascértained by applying daily gage height to rating tableé:
‘Records good

Dzscha’rge measuremgnis of Oak Creek near Albany, Oreg., during the year ending
-~ Sépt. 80, 1921 :

[Made by K. N. Phillips]

w azree 5
3 . +| Gage | Dis- | Dis-
Date height | ¢hafge Date h%wt tharge
‘ Feit. | Secoft. ’ Feet. | Sbeft:
Dec. 20.....ccc.{ L74| 88 | Mar:19....... 2.81| 161
i Jan. 14 . 1.91 % )
Daily discharge, in second-feet, of Oak Creek near Albany, Oreg., for the period
Nov. 1, 1920, to May 31, 1921 o :
P T
Day s No¢. | Déc. | Jan. | Feb. | Mar. | Apr.*| May
T e 74| u7| 14| 115 1 28
2. : 116,| 368 74 94 15 35
3 99 304 54 36 22 54
4 IO ) 10 k3 287 244 30 15 36
5 88| 647 340 25 12 33
6 a ) 8p8.| . 174 20 ¥ 30
7 o| 236| 28| 147 g 22
: s B 11 T L I B R
8. " . . e
Woerr ; i ' ﬁs ' gs’ 174 171 "4y 16
1 , 3| .62 6| 12 ol 4l 1
12 TN B 4 ‘3393- t110 §g:4\. B ¥ NIRRT & ’11
13 36 5 s
14 27| 140 182 | 395 {?1;8 ?2 d
1o eemmememmm e e mnnn 22| 228 147 | 286, 36| ...3 :
8. ot tadeadb el @b et 18d 5“7? : .g«\ :
1Funie ot ks damd ; a@8 L. 684, . ;
o : hmemepndgest o g8 681, g% ,,g; HUC I8
; a6 . 707 L 220 . 174 8 20 - 10
‘ X 358 8| 17| 490 115 ]
212 83| . 88l 987 1 52
' 128 99| “é9 | Hs |- %3 78 8
94| . B8R . 61y 89| . 6B ,%zé:
gg 358 9 80| ‘126
204 1 62 - 84| - By
283 [ 238 50 d9 | 84 [k |}
358 | 228 42 46 36,
134 471 110 104 40 3
587 18 a2t | 28
69| 3905 192 LoDl 22 2%
N - 376 | 110 - 19

NotE.~—Braced figures show estimated mean discharge for periods indicated.
106543—25f—wsp 534—9
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Monthly discharge of Oak Creek near Albany, for the period Nov. 1, 1920, to May
1921 i

[Drainage area 39 square miles]

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

mile
November. cccoaeoccvecacmcrevann 707 3 107 2.77 3.00 |. 6,370
December. 627 68 223 5.72 6. 58 13,700

January. 647 46 178 4,56 5.24 10,

February. 490 42 178 4, 56 4.75 9, 800
Margh. oo iciccccaeen 548 16 97.5 2.50 2.89 6, 000
Apri 84 4 26,2 .672 .75 1, 560
May 54 |occecacaen 15.4 . 395 .46 947
The period._..-.... 49, 400

CLACEAMAS RIVER AT BIG BOTTOM, OREG.®

LocatioNn.—In SE. }{ sec. 26, T. 6 S., R. 7 E., one-half mile above proposed
dam site, just below Pot Creek, 10 miles above mouth of Oak Grove Fork
of Clackamas River, and 26 miles southeast of Cazadero, Clackamas County.

DrAINAGE AREA.—Not measured.

RECORDs AVAILABLE.—April 11, 1920, to September 30, 1921.

Gage,—Stevens continuous water-stage recorder on right bank referenced to
an outside gage; inspected by employees of Portland Railway, Light &
Power Co.

DiscEARGE MEASUREMENTS.—Made from cable 1,000 feet below gage or by
wading.

CHANNEL AND CONTROL.—Bed composed of boulders; control fairly permanent.
One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during period, April 11 to Septem-
ber 30, 1920, from water-stage  recorder, 2.91 feet at 10 a. m., May 9 (dis-
charge, 890 second-feet) ; minimum stage, 1.85 feet, July 26 to August 4 and
August 13 and 14 (discharge, 280 second-feet).

Mazimum stage during year ending September 30, 1921, from water-
stage recorder, 6.2 feet at 1 a. m. January 3 (discharge, 3,760 second-feet);
minimum stage from recorder 1.50 feet September 6-8 (discharge, 280
second-feet).

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

Diversions.—None.

REgULATION.—None.

Accunacy.—8tage-discharge relation practically permanent, except as affected
by logs July 26 to' November 18, 1920. Rating curve for unobstructed
channel conditions well defined by measurements made during 1921. Two
poorly defined curves, based on one meter measurement and changes in
stage-discharge relation as indicated by sudden jump in recorder graph,
used for period of log obstruction July.26.to November 18. Operation of
water-stage recorder satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height determined by inspecting recorder
graph. Records good except from about September 1 to November 18, for
which period they are poor.
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, Discharge measurements of Clackamas  Creek ai Big Botiom, Oreg., durmg the
period Apr. 11, 1920, to Sept. 30, 1921

- Gage Dis- ] . Gage | Dis

Date Made by height | charge Date Made by— height | charge

1920 Feet | Sec.~ft. 1921 Feet | Sec.-ft.
Sept. 30 ( A. L. Apperson®...._.. 2.06 354 || Mar. 18 Nlcholson and Bannis-

Dec. 15 | Sharp ¢ and Bannister..| 2.26 567 4. 60 2,010
1921 . Apr. 15 2.34 ?2
Jan. 11 | Nicholson and Bannis- May 11 3.00 20
t 2.70 844 | Aug. 5 |._._.do. . __..__..__. 1. 60 208
18 2.42 643 21 @harp and Nicholson.__.| 1.55 295.

Feb. 16 2.90 974 || Sept. 9 { G. H. Canfleld...._____ 153 297

° Engineer, Portland Railway, Light & Power Co.

Daily discharge, in second-feet, of Clackamas River at Big Bottom, Oreg., for the
period Apr. 11, 1920, to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
478 | 317 | 280 202 690 | 461 | 304 | 282 350
470 | 310 | 280 282 790 | 457 | 301 282 338
470 | 307 | 280 290 765 | 433 | 295 | 284 332
478 | 304 | 280 290 715 | 413 | 292 | 282 330
474 | 301 | 284 292 690 | 397 | 202 282 332
470 | 295| 284 | 292 690 | 400 | 205| 284 | 348
595 | 292 284 292 640 | 377 | 205 282 458
640 | 289 | 284 205 618 | 365 | 304 | 282 580
542 | 289 | 282 305 595 | 361 289 | 284 556
505 | 283 | 282 325 572 361 | 2861 284 595
501 | 283 | 282 318 546 | 353 | 280 284! 509
478 | 310 | 282 440 546 | 342 | 280} 208 435
470 | 338 | 280| 455 542 | 338 | 280 | 320 395
518 | 320 | 280 500 530 | 345 | 280 335 376
501 | 314 | 282 380 5061 320 | 280 305 359

492 280 | 205 (...

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

690 891 915 433 310 283
715 840 915 425 310 286
690 790 | 1,040 417 310 2956
665 765 | 1,040 405 310 286
640 740 990 393 310 283
618 765 965| 38| 310 280
595 765 | 965 385| 304 280
572 765 800 373 208 280
572 765 815 369 205 236
595 915 780 369 205 ° 289
618 965 740 265 2956 286
665 915 715 1514 205 286
715 915 690 351 295 286
665 | 990| 640 357 205 283
640 | 1,040 640 353 205 283
595 | 1,070 595 353 205 283
618 | 1,040 | 572 | 349 205 280
665 990 572 345 205 334
716 9656 572 345 295 518
765 1 1,020 550 346 205 372
865 | 1,040 542 345 295 345
1,180 | 1,040 534 345 295 342
1,!00‘ 1,040 518 345 206 320
940' | 1,070 501 338 295 307
. 8651 1,180 488 338 295 314
840 [ 1,130 | 474 | 334 295 307
840 | 1,040 457 328 202 304
965 940 449 328 292 301
1,070 890 441 320 289 298
965 865 441 317 286 208
....... 890 310 283 |oceeeen
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Mo‘nthly discharge of Clackamas River ai Big Bottom, Oreg., for the period Apr.
11, 1920, to Sept. 30, 1921

[Drainage area, 136 square miles]

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

4.80 3. 57 25, 900

4.82 5. 56 40, 300

3.26 3.64 26, 400

2.18 2.51 18, 200

2.1 2.43 17,600

2.78 3.10 22, 500

...................... 151, 000

-3.88 4.47 32, 400

517 577 41, 800

5. 87 6.77 49,100

7.01 8.08 , 600

5.35 5. 67 40, 400

6. 59 7.60 55, 100

5. 55 6.19 44, 900

6,88 7.93 57, 500

5. 01 5. 59 40, 600

2.64 3.04 22, 100

2:18 2:51 18,300

2.25 2.51 18, 200

4 87 66.03 479, 600

CLACKAMAS RIVER NEAR CAZADERO, OREG.

LocaTion.—In NE. 34 sec. 11, T. 4 8., R. 4 E., a short distance abové backwater
from Cazadero dam of Portland Railway, Light & Power Co. and 3 miles '
southeast of Cazadero, Clackamas County.

DRrAINAGE AREA. 685 §quare miles.

Recorps avaiLaBLE~—January 1, 1909, to September 30, 1921. -

Gage.—Friez water-stage recorder referred to a vertical staff gage on rxght
bank; inspected by employees of Portland Railway, Light & Power ©o:>

DisCHARGE MEASUREMENTS.—Made from a cable 50 feet below ga.gea A

CHANNEL AND CoNTROL.—Bed composed of rocks and gravél cotttol subject $0
shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 39.00 feet
December 30 (one reading dailg), (discharge, 29,900 second-feet); minimum
stage recorded, from water-stage recorder, 26.83 feet September 16 and 17
(discharge, 900 second-feet).

15091021 : ‘Maximum &tage recordéd; 43.7 feet.at L p. m.. November 22,
1909 (discharge, 46,800 gecond-feet); minimum dischargé' recorded, 705
secand-feet September 21-23 and Oetober 810, 1915, at stage of 25.7 feet.

Ice.—Stage-discharge relatlon aot affected by ice.

DiversioNs.—None. i o

REGULATION —None . ‘.;é': :

Ratlng curves well defined but date of shift uncertain: Opemtxon of water-

. . stage recorder: satxsfactory excepb December 25 to March 19 when staff gage
was.read once a day. Daﬂy discharge ascertained by applying to rating
table mean daily gage beight obtained by.inspecting recorder graph or in
times of conslderable flustuation by subdividing. days, except April 26 to
May 1, when shifting confrol méthod was used. . Records good.

COOPERATION‘—MOSt of field*data furnished by Portland Railway, Light &
Power Co.
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Discharge measurements of Clackamas River near Cazadero, Oreg., during the
year ending Sept. 80, 1921

. Gage | Dis- . Gage | Dis-
Date Made by—- height | charge | DBt® Made by height | charge
3 Feet | Sec.-ft. Sec.-ft.
Oct. 15 | Apperson and Dick ... 29.67 5,540 || Aug. 20 6. 50 1,
Apr. 22 | W. L. Sharpe........_. 31.95 9,710 27 6. 45 1,
July. 6 | W. W, Laxton a__..____ 27.05 1,610 | Sept. 14 26. 36 889
21 |- s [+ S, 26.75 1,290 23 26.83 1,310
Ang. 10 |..... ' [0 OO 26, 50 1,240

¢ Engineer, Portland Railway, Light & Power Co.

Daily discharge, in second-feet, of Clackamas River near Cazadero, Oreg., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
3,450 | 21,000 | 3,450 | 6,060 | 4,100 | 5,870 | 3,330 | 1,720 { 1,100 940
1,630 | 3,330 | 17,400 | 3,450 | 5,900 | 4,230 | 4,050 | 3,330 | 1,820 | 1,100 940
3,330 | 21,600 | 3,970 | 5,900 { 4,230 | 3,690 |'8,690 | 1,720 |~1,060 | 1,020
1,630 | 3,580 ,200 | 5,600 | 5,900 | 3,970 | 3,450 | 3,810 | 1, ggg 1,060 980
1,580 { 3,330 | 16,000 | 4,750 | 5,300 | 3,710 | 3,330 | 3,770’} 1, 1,060 940
1,530 | 2,970 | 10,700 | 4,100 | 4,880 | 3,580 | 3,210 | 3,450 | 1,630 | 1,060 940
1,480 | 2,790 , 1 3,740 | 5,160 | 3,450 [ 3,210 | 570 | 1,500 | 1,060 | - 940
1,430 | 2,610 | 6,540 | 4,360 | 5,600 3. 330 | 3,210 | 3,210 | 1,500 | 1,060 940
1,340 | 2,610 | 5,750 | 10,200 | 4,100 | 3,330 | 3,210 | 2,920 | 1,450 | 1,020 940
1,200 | 3,030 17,700 | 3,970 | 8,580 1 3,690 2,750 | 1,400 | 1,020 940
1,140 | 4,880 | 4,490 | 12,800 | 3,840 | 3,710 | 4,050 | 2,640 | 1,400 { 1,020 040
1,250 | 4,100 | 4,620 | 11,600 [ 3,580 | 3, 3,810 1.2,530 | 1,360 | 1,020 940
1,250 | 4,230 | 4,490 11, 100 | 3,580 | 4,100 | 3,810 | 2,420 | 1,360 | 1,020 940
1,480 | 3,580 | 4,620 9,160 | 3,710 | 3,970' | 4,170 | 2,370 | 1,320 { 1,020 940
1,380 | 2,070 | 5,450 | 0,160 | 8,840 | 3,710 | 4,300 | 2,320 | 1,320 | 1,620 | 940
1,630 | 2,700 | 5,160 | 5,900 10,200 | 3,450 | 4,300 | 2,320 | 1,270 | 1,020 900
5,660 | 2,430 | 4,620 | 5,020 | 20,100 | 3, 4,170 | 2, 1,270 | 1,020 900
9,800 | 2,320 | 5,360 | 4,620 | 15,700 | 3, 3,930 | 2,320 1,240 1 1,020 | 1,040
11,100 | 2,490 | 4,100 | 4,360 | 10,500 ! 4,100 | 8,810 | 2, 1,240 1 1,020 | 2,120
8,850 | 2,320 | 3,840 | 4,100] 7,580 | 4, 3,810 | 2,320 1,180 | 1,020 | 1,630
6,540 | 2,150 | 3,580 | 4,880 | 6,710 | 5900 | 4,050 | 2,220 | 1,180 | 1,020 | 1,650
5300 | 2,150 | 3,450 | 4,360 | 6,060 | 8,740 | 3,930 | 2,120 | 1,180 988 | 1,450
4,750 | 2,100 | 3,330 | 4,100 | 5,750 | 8,150 | 3,930 { 2,070 | 1,180 980 | 1,270
3,970 | 4,1 3,210 | 4,360 | 5,900 | 6,380 050 | 2,020 { 1, 14438 980 | 1,180
, 840 )y 3,000 | 4,360 | 6,220 | 5, 4,300 | 1,870 {1, 1 980 | 1,180
6,060 | 4,230 | 3,030 | 4,360 | 5,600 | 5450 | 4,300 { 1,820 | 1,140 956 | 1,140
7,050 | 4,490 | 3,030 | 4,490 | 5,020 | 8,340 | 3,810 | 1,820 | 1,140 940 | 1,100
5,600 | 8740 | 3,210 | 5,020 | 4,620 | 7,960 | 3,450 | 1,720 | 1,140 940 | 1,100
4,360 | 12,600 | 3,000 |.____.._ 4,360 | 7,410 | 3,210 | 1,680 | 1,100 | 940 | 1,080
3, 29,900 | 3,080 |.._._...| 4,230 | 4,6 3,210 | 1,720 | 1,100 940 | 1,060
.-] 24,700 ) 3,030 |-oo-... 4,100 |, oooeo , 210 oo 1,100 940 | ...

" T T
No1E.—Discharge, Oct., 22, Dec. 16, and Jan. 1, interpolated.
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Monihly discharge of Clackamas River near Cazadero, Oreg., for the year ending
Sept. 30, 1921

[Drainage area, 685 square miles]

Discharge in second-feet Run-oft
Month Per
Maximum | Minimum | Mean s?nl}]are Inches Acre-feet
e
8, 540 1,780 3,020 4.41 5,08 186, 000
11, 100 1,140 3,670 5.36 5.98 218, 000
5 2,100 5,280 7.70 8.88 325, 000
22,200 3,030 6, 940 10.1 11. 64 427, 000
17,700 3, 450 6, 250 9.13 9.51 347, 000
20, 100 3, 580 6, 260 9.13 10. 53 385, 000
8,740 3,330 4, 840 7.07 7.89 , 000
5,870 3,210 3,820 5.58 6.43 235, 000
3,810 1,680 2, 560 3.74 4.17 152, 000
1,820 1, 100 1, 340 1.96 2.26 2, 400
1,100 940 1,010 1.47 1.70 62, 100
2,120 900 1,100 1.61 1.80 65, 500
29, 900 900 3,830 5.60 75.87 | 2,770,000

QOAK GROVE FORK OF CLACKAMAS RIVER AT TIMOTHY MEADOWS, NEAR CAZADERO, OREG.

Location.—In T. 5 8., R. 8 E., about sec. 26 (unsurveyed), at Timothy Mead-

ows, 111{ miles above station at intake, 17 miles above mouth of Oak
* Grove Fork, and 43 miles above Cazadero, Clackamas County.

DRAINAGE AREA.—52 square miles.

RECORDs AVAILABLE.—February 25, 1913, to November 26, 1916; July 14, 1918
to September 30, 1921, fragmentary.

GagE.—Stevens continuous water-gage recorder on right bank; inspected by
employees of Portland Railway, Light & Power Co.

DiscHARGE MEASUREMENTs.— Made from footbridge 20 feet above gage.

CHANNEL AND CONTROL.—Bed composed of gravel. Control fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1921, from water-stage recorder, 2.40 feet at 8 a. m. January 3 (discharge,
670 second-feet); minimum stage from recorder, 0.57 foot November 3-10
(discharge, 115 second-feet).

1913~1916 and 1918-1921: Maximum stage recorded, that of January 3,
1921; minimum stage recorded, 0.43 foot at 6 p. m. November 11, 1915
(discharge, 100 second-feet).

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

Diversions.—None.

RegUuLATION.—None.

Accuracy.—Stage-discharge relation changed during spring high water. Rating
curves fairly well defined. Operation of water-stage recorder satisfactory
except for periopds when clock was not wound. Daily discharge ascertained
by applying to rating table mean daily gage height obtained by inspecting
recorder graph; shifting-control method used May 1-5. Records good.

CooreraTION.—Field data furnished by the Portland Railway, Light & Power
Co.

Discharge measureménts of Oak Grove Fork of Clackamas River at Timothy Mead-
ows, near Cazadero, Oreg., during the year ending Sept. 30, 1921

- Gage Dis- - QGage | Dis-
Date Made by height | charge Date Made by height | charge
|
Feet | Sec.ft. Feet | Sec.fl.
Apr. 30 | Nicholson and Bannis- L7 453 || Sept. 11| G. H. Canfield_..__.... 0.78 145
r.o 11 | Swanson¢ and Can- .78 140
May 9 | Sharpand Bannister..[ 158 352 fleld.

s Engineers for Portland Railway, Light & Power Co.
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Daily discharge, in second-feet, of Oak Grove Fork of Clackamas River at Timothy
. Meadows, near Cazadero, Oreg., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July.] Aug. | Sept.
127 122 173] 320) 200 255 209 ) 420 358 | 197 | 147 147
147§ 17| 178 565, 200| 255| 209| 390 | 358 | 197 | 147 147
160 116 173| 670| 200| 255| 284 380 | 38| 197 | 147 147
1471 115| 173| 30| 200| 255| 269| 370 38 | 184 | 147 147
140 115 173| 530 255 | 269 | 360 358, 184 | ‘147 147
134 15| 160| 464 255 | 260 344 | 344 18| 147 147
134 116| 160| 404 260 | 358 344 ‘184 147 147
127 1156| 160| 374 260 | 344 330, 184 | 147 147
127 115| 160 | 344 284 | 358 | 316 | 172| 147 147
127 116| 160 314 . 284 303 | 172 147 147
127 160 | 299 284 | 386 | 289 172| 147 147
132 160 | 299 299 | 3% | 276 172| 147 147
130 160 | 284 299 26 | 172{ 147 147
147 || 160 | 284 284 276 | 159 | 147 147
160 || 150, 160| 209 280 269 262 | 150 | 147 147
147 160 | 284 | 269 262 | 159 | 147 147
147 160 | 269 284 249 | 159 M7 147
142 160 | 269 300 | 45 249 | 159 | 147 147
187 160 | 255 345 249 | 159 | 147 159
134 213 160| 241 330 286 | 150 | 147 159
134| 200] 160 353 || 40 19| 147 147
134 | 200| 160 464 210 | 150 | 147 147
132 186 | 160 434 210 | 159 | 147 136
182 | 1731 140 404 210 | 150 | 147 135
130 | 186 | 140 s 404 197 ( 159 | 147 135
127 | 2271| 160 404 197 | 159 | 147 185
124 | 200] 173 404 197 | 159 | 147 135
122 186 213 464 197 | 150 | 147 135
122 173 | 269 496 197 | 159 | 147 135
122 | 173| 374 434 38| 197! 150 | 147 135
122 | 329 209 | ... 358 ... 47| 147 |

Nore.—Braced figures show estimated mean discharge for periods indicated.

Monthly discharge of Oak Grove Fork of Clackamas River at Timothy Meadows, near
Cazadero, Oreg., for the year ending Sept. 30, 1921

[Drainage area, 52 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squiTre Inches Acre-feet
miie
122 135 2.60 3.00 8,300
115 154 2,96 3.30 9, 160
140 179 3.44 3.97 11, 000
200 314 6.04 6 98 19, 300
200 264 5.08 5.29 14, 700
201 5.60 [ 6.46 17,900
269 335 6. 44 7.18 19, 900
344 388 7.48 8.60 23, 900
197 271 5.21 5.81 16, 100
147 169 3.25 3.75 10, 400
147 147 2.83 3.26 9, 040
Sept: - 159 135 145 2.7 3.11 8,630
The year..... evemmemncann- 670 115 232 4.46 60. 69 168, 000
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OAK GROVE FOBK OF CLACKAMAS RIVER AT INTAKE, NEAR CAZADERO, QRER,

Locarion.—In SW. ¥ sec. 4, T. 6 8., R. 7 E., 2,000 feet above proposed intake
of Oak Grove power development-of Portland Railway, Light & Power
Co. and 85 miles above Caizadero, Clackamas County.

DRrAINAGE AREA.—131 square miles (measured by Portland Railway, Light &
Power Co.).

RECORDS AVAILABLE.—May 21, 1909, to September 30, 1921 (fragmenta.ry)

Gaae.—Stevens water-stage recorder installed on #ght' bank, used since De-
eember, 1916; inspected by employees of Portland Railway, Light & Power
Co. Watson recording gage on left bank used March, 1912, {o September,
1913; Friez water-stage recorder October, 1913, to Qgtober, 1916. Datum
of gage lowered 0.10 foot and location changed September 20, 1920.

DiscEARGE MEASUREMENTS.—Made from cable at gage.

CrANNEL AND cONTROL.—Bed composed of boulders; apparently permanent.

EXTREMES | OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 8.25 feet at 9 a. m. January 2 (discharge, 2,320 second-feet) ; mini-
mum stage from recorder, 0.81 foot November 12-14 (discharge, 314 second-

) .

."1909-1921: Maximum stage recorded, 3.40 feet November 24, 1909
(discharge, 2,670 second-feet) ; minimum discharge, that of November 12-14,
1920.

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

Diversions.—None. Py

ReauLATION.—None. .

Accuracy.—Stage-discharge relation practically permanent., Rating curve fairly
welldefined. Operation of water-stage recorder satisfactory.: Daily discharge
ascertained by applying to rating table the mean daily gage helght determined
by inspecting recorder graph. Records good.

CooreraTIiON.—Field data furnished by Portland Railway, Light & Power Co.

Discharge measurements of Oak Grove Fork of Clackamas River at intake, near
Cazadero, Oreq., during the year ending Sept. 30, 1921

Gage Dis- Gage | Pis-
Date Made by— height | charge || P8te Made by— height | charge
Feet | Sec.ft. Feet | Sec.ft.
})eﬁ. 12 | Sharp and Bannister...| 115 623 || May 8 Bhar&: and Nicholson...| 195 959
an. 24 | Nicholson and Bannis- . 10 eedOmee el 2.10 962
tel 130 630 || Jupe 24| Sharp and Driskill_____ 1..30 590
Feb. 1,60 848 (| Aug. 5| W. W. Laxton......... 1,02 484
Mar. 2.00 | 1,090 || 8ept. 12| G. H. Canfleld......... .96 gﬁ
1.90 | 1,030 13 do .96
Apr. 1,62 827 .
2.20 1,320

NOTE.—AIl measurements, except those of Sept 12 and 13, made by employees of the Portland Raﬂway,
Light & Power Co.
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Daily discharge, in second-feel, of Oakt Grove Fork 8f Clackamas River at intake,
near Cazadero, ergg,, for the year zndmg Sept. 80, 1921

I 4Day ] Oet. {:Nov. | Dee. | Ja. | Feb. | Mar. | Apf. | May | June | July | Adg. | Seph
B58 1,040 | 583 | 762} 804 | 1,130 | 1,040 | b46'| 438 405
. ggg 1,700 533| 77 811 | 1,090 | 1,030 | 559 | 438 gg
‘ 12,0501 559 * 7971 1,000 | 1,070 | 548 | 432
346 || g0 {1,610 ( 572 811 | ' 762 |'14040 1.1,080 | . I | 4327 405
340 1,610 | 552 | 804 | 7481,030 1,030 | 520 432 405
33 1,330 | 598 | 776 | 727 (1,080 |1, 508 | 427
© 33 1,170 | 546 | 762 7% 1,060 1’ 502 | #27 %
338 | 508[1,080| 650 7481 713 1,080 | 946 406 | 497 400
319 | 54| 970| 962 | 741] 727(1,070| 916 | 490 | 427 395
819 | 46| 806 1,260 | 741 | 748 ['1,130 [ 888 490 | 427} @89
319 | 559 | 846 1,170 | 734 | 755{1,130| 874|490 | ‘427 390
314 | b2p|- 720 SR8 | 484 | 427 390
314 | 508 832 478 | 427 385
380 | 314 484 B8 | 4y8{ 427 385
. 388 | 478 (804 | ;472 | 427 385
337 1. 472, L0 | 4T 4Ry 385
585 | ' 480 783 | 466 | 427 385
© 7081 4601 79| 468 1 422 422
748 | | 454 7481 460 | 422 520
671 448 3| 460 | 422 M4
604 1 438 692 | 460 | 416 449
578 | 438 856°| 454 | 416 418
540 | 444 (5;%0 454 410, 460
508 | 472 5| 454 | 40 398
520 | 496 378 | 449 | 410 393
<1 644 526 568’ 449 | 405 395
380 | . 624 559 5591 a4d | 405 390
390 | 546 | 776 553 | 444’| 405 390
380 [: 520 | 946 548 | 444 | 408 385
375 | 515 | 1,260 516 | 438 | 4054 380
360 |- 1,170 | 520 ..____| 804 [.....__|1,050 |..._._. 438 | 405'{-___.

Note.—Because of no gage height record, mean discharge Oct. 1-24 estimated by a percentage comparison’
with record of flow for gaging station at Timothy Meadows: discharge Nov. 20 and 30, and mean discharge
Dec. 1-7 estimated by comparison with record of flow at Timothy Meadows; discharge June 22 and 23,

interpolated.

Monthly disckarge of Oak Grove Fork of Clackamas River at intake, near Cazddero,
Oreg., for the year ending Sept. 30, 1921

[Drhinage area, 131 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squ;;re Inches Acre-feet
mile
8201711 07:) SRR RS 380 2.90 3.34 23, 400
November 748 314 454 3.47 3.87 27, 000
1, 250 438 566 4,32 4.98 34,800
2,050 520 876 , 6.69 7.7 53, 900
, 260 533 783 5,98 6.23 43, 500
1,420 692 877 6.69 7.71 53, 900
1,290 713 892 6. 81 7.60 53, 100
1,210 1,030 1,120 8.55 9.86 68, 900
1,040 546 797 6,08 6.78 47,400
559 438 479 3.66 4,22 29, 500
438 405 421 3.21 3.70 25, 900
520 330 403 3.08 3.4 24, 000
2,060 314 670 5.11 69. 44 485, 000

106543—251—wsp 534——10
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LEWIS RIVER BASIN
LEWIS RIVER NEAR AMBOY, WASH.,

LocatioN.—In sec. 36, T. 6 N., R. 3 E., at Cresap’s ferry crossing, on county
road from Amboy to Cougar, 134 miles below Canyon Creek, 2 miles above
Speilei Creek, and 5 miles northwest of Amboy, Clark County.

DRAINAGE AREA.—665 square miles (measured on map in Water Supply Paper
253, p. 74, and checked on Forest Service map.)

RECORDS AVAILABLE.—January 20, 1911, to September 30, 1921.

Gage.—Inclined and vertical staffs on left bank; read by J. M. Hanley.

Di1scHARGE MEASUREMENTS.—Made from cable 30 feet above gage.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders; shifts
during extreme floods.

ExXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 11.0 feet at
8 a. m. December 30 (discharge, 41,600 second-feet); minimum stage re-
corded, 0.20 foot September 17 (discharge, 880 second-feet).

1911-1921: Maximum stage determined by leveling to high-water marks,
16.4 feet December 18, 1917 (discharge estimated from extension of rating
curve, 60,000 second-feet); minimum discharge recorded, 686 second-feet
September 30, 1915 (gage height, 0.08 foot).

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

DiversionNs.—None.

ReguLaTioN.—None.

Accuracy,—Stage-discharge relation practically permanent during year. Rat-
ing curve well defined. Gage read to half-tenths twice a day. Daily dis-
charge ascertained by applying to rating table mean daily gage height.
Records good. .

Discharge measurements of Lewis River near Amboy, Wash., during the year
ending Sept. 30, 1921

Date Made by— hGeiag‘ft cl?alrsg_e Date Made by— hcg{’é‘ft cl?ai;e
Feet | Sec.-ft. Feet | Secft.

Mar. 16 | Wendell Dawson....... 5.30 | 12,700 || Mar. 17 | Wendell Dawson....... 9.16 | 31,700
16 do. 6.01 | 14,800 || Aug. 1 | K. N. Phillips.......... .87 1, 580
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Daily discharge, in second-feet, of Lewis River neer Amboy, Wash., for the yedr
ending Sept. 30, 1921

Day Oc¢t. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
2,790 6,800] 17,200| 2,400 9,040 3,500 1,540 1,210
2,630 6,800| 29,600/ 2,400 8,410 2,870 1,540 1,180
2,550 6,930| 22,300 2,480/ 7 210 2,550 1,540 1,160
2,480 7,800| 16,800 2,630 6,660 2,480 1,480 1,110
2,320 6,930( 19,900 2,630 4,440 2,400 1,480 1,110
2,250| 6,400 16,000, 2,870 3,400 2,320 1,420 1,060
2,180| 5,766| 11,000{ 3,900 3,790 2,320 1,420 1,060
2,110 5, 8,720 5,150/ 4,330 2,250l 1,370 1,060
2,110/ 5,880| 7,500/ 9,040 4, 2,250| 1,370/ 1,020
2,040 6,800 6,660] 19,400 4, 2,320, 1,370/ 1,020
2,040 8,410\ 6,270/ 18,900 3,900 2,2301 1,370, 97
1,970, 7,800 6,930/ 20,300 3,900 2,250, 1,320 970
1,900 6,930 9,360| 15,200 3,690) 2,250 1,320 970
1,900, 6,530 11,600] 12, 3, 500 2,180 1,320 952
1,840] 5,880/ 11,600| 10,600 3,690 2,180' 1,280 925
1,900 5,390, 9, 8,720| 12, 600) 2,110‘ 1,260, 898
41100 4,910, 7,210 6, 1 2,110, 1,260
13,0000 4,440/ 6,270] 6,140 20,800 2, 1,260, 1,370

900 2,040 1,260 1,970
1,970 1,260 1,600
1,970, 1,260 1,720
1,900 1,260 1,720
1,000, 1,210| 1,420
1,000 1,210, 1,260
1,900, 1,210, 1,210
1,780 1,180, 1,370
1,840 1,160 1,370
1,780 1,160 1,350
17200 1,160 1,
1,600 1,160 1,210
1,540} 1,160|--- - -

NoTe.—Braced figures show estimated mean discharge for periods indicated. .

Monthly discharge of Lewis River nega(;' Amboy, Wash., for the year ending Sept.
, 1921

[Drainage area, 665 square miles]

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

mile
October. 13,000 2,870 7,470 11.2 12.91 459, 000
NoOvember. - oo cecmccaacamacennns 19, 900 1,840 6, 060 9. 11 10. 16 361, 000
December. 38, 600 3, 500 8,110 12.2 14.07 499, 000
J: v, ——— 29, 600 1,970 8, 540 12.8 14.76 525, 000
February ... ccccommecuonnen ——— 20, 300 2,400 7,300 1.0 11.45 405, 000

3 ¢ RPN 29, 000 3, 500 7,220 10.9 12,57 444,

April. et 15,200 3, 500 6,020 9.05 10.10 358, 000
AY e vremamneccmcaemceam———————— 7,500 4, 560 5,930 8.92 10.28 365, 000
June..... 6, 800 2,870 4,630 6.96 7.76 276, 000
July cm——ee 3,590 1,540 2,150 3.23 3.72 132, 000
August._.ocoeeeeoolol 1,540 1,160 1,300 1.95 2.25 79, 900
September . cccceeccccacccaaas 1,970 880 1,210 1.82 2.03 72, 000
The Yeare-cueuueeureasannner| 38, 600 880 5,490 8.25 112, 06 3, 980, 000

KALAMA RIVER BASIN
KALAMA RIVER NEAR KALAMA, WASH. J

LocaTioN.—In sec. 7, T. 6 N., R. 1 E., 150 feet below power house of North

Coast Power Co. and 9 miles by road east of Kalama, Cowlitz County.
DRAINAGE AREA.—184 square miles, measured on map of Columbia National

" Forest. '

RECORDS AVAILABLE.—July 6, 1911, to January 11, 1912; December 1, 1912,.

to September-30, 1913; August 19, 1916, to September 30, 1921.
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Gage.—Vertical staff bolted to rock ledge; lower section up to 8 feet on left
bank; upper section, 8 to 12 feet, in a cove on right bank opposite lower sec-
tion; read.by L. A. Van Fleet. Gage at same location, but with datum 2.0
feet lower, used 1911 to January, 1912, and one with datum 3.0 feet lower
used December, 1912, to September, 1913.

DiscHARGE MEASUREMENTS.—Made from a cable about half a mile below gage
or by wading. -

CHANNEL AND ¢oNTROL.—Control is a rock reef and bar of coarse gravel about
100 feet below gage; gravel may shift in extreme floods.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 9.7 feet at
4 p. m. March 17 (discharge, 10,500 second-feet) ; minimum stage recorded,
0.83 foot September 17 (discharge, 265 second-feet).

1911-1913 and 1916-1921: Maximum stage recorded, 10.3 feet December
18, 1917 (discharge, 11,700 second-feet); minimum stage recorded, 0.60
foot September 3 and 4, 1920 (discharge, 166 second-feet).

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

Diversions.—None.

RecuLaTioN.—Operation of power plant causes some fluctuation, but gage is
read only at times when load is steady. w8

Accuracy.—Stage-discharge relation' changed for low stage twice during year;
assummed permanent for medium and high stages. Rating curves fairly
well defined. Gage read to hundredths once a day at low water and to half-
tenths at medium and high, Daily discharge ascertained by applying daily
gage height to rating table. . Records good. '

The following discharge measurement was made by K. N. Phillips:
August 4, 1921: Gage height, 1.11 feet; discharge, 346 second-feet.

Daily discharge, in second-feet, of Kalama River near Kalama, Wash., for the
: year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May | June | July | Aug. | Sept.
756 | 1,860 | 4,010 | 1,390 | 2,150 | 1,770 | 2, 350 930 870 355 280
700 | 1,860 | 9,500 | 1,950 | 2,150 | 1,770 | 2,150 930 815 340 280
650 | 1,860 | 6,210 | 2,050 | 1,860 | 1,691 | 2,050 | 930 | 815| 340 280
650 | 1,860 | 5,770 | 2,050 | 1,690 | 1,610 | 1,950 930 765 340 280
650 | 1,860 | 6,060 | 1,770 | 1,530 | 1,530 | 1,770 | 990 | 715| 340 280
600 | 1,770 | 4,400 | 1,460 | 1,530 | 1,460 | 1,600 | 990 | 715 | 340 280
600 | 1,610 | 4,270 | 1,460 | 1,250 | 1,320 | 1,610 930 715 340 280
600 | 1,610 } 2,750 | 3,510 | 1,110 | 1,250 | 1,460 980 |. 715 325 280
600 | 2,550 [ 2250 | 4,030 | 1,110 | 1,180 [ 1,320 | 930 | 620 | 325 265
575 | 2,850 | 2,050 | 6,360 | 1,110 | 1, 1,690 930 | 575 325 265
528 | 4,270 | 2,050 | 6,210 | 1,110 | 990 1,610 |. 990 { 530 | 325 265
482 | 3,270 | 2,250 | 5,350 | 1,110 1,460 | 930 | 508 | 310 265
482 | 3,160 | 2,050 | 4,400 | 1,110 { 1,250 | 1,460 990 485 310 265
505 + 2,550 | 2,750 | 3,750 | 1,050 | 1,180 | 1,460 |- 1,050 485 310 285
505 | 2,050 | 4,010 | 2,850 | 1,050 | 1,050 | 1,390 930 465 310 266/
550°1 1,770 | 3,160 | 2 460 | 3,390 990 | 1,460 | - 930. 45 295 266

2,450 | 1,770 | 3,050 | 2,050 ' 9,900 | 1,050 | 1,460 | 930 | 445 | 340 265
4,270 | 1,770 | 2,850 | 1,770 | 5,770 | 1,180 | 1,460 | 1,050 | ~ 425 | 310 340
3,050 | 1,770 | 2,850 | 1,610 | 4,010 | 1,950 | 1,320 990 425 310 665
3,050 | 1,690 | 2,650 | 1,770 | 3,160-| 1,770 | 1,320 | 990 | 425| 310| 380
. i
2,350 | 1,770 | 2,450 | 1,690 | 2,650 | 2,750 | 1,180 | 930| 425 295 700
3,510 | 1,690 | 2,150 | 1,610 | 2,350 | 4,530 | 1,180 930 405 295 460
3,050 | 1,610 | 1,320 | 1,610 | 2,050 |.3,050 | 1,050 | 870 | 405 | 295 700
2,450 | 2,650 [ 1,250 | 1,690 | 2,156 | 2,550'| 1,180 | 815| 388 | 295 380
2,850 | 2,850 | 1,180 | 1,690 | 2,250 | 2,450 | 1,250-( 815 370 280 34
2,950 | 2,650 | 1,180 | 1,610 | 2,250 |. 2,650 | 1,250 815-| - 370 280 320
2,560 | 2,750 | 1,180 |,1,770-| 2,150 | 2,450 | 1,180 815 . 370 |, 280 362
2,650 | 8,350°| 1,250 | 2,150°'| 2,050 | 2,450°| 990°f 7651 370 | 280 362
| 1,950 | 4,930 | 1,250 |.._....| 1,950 | 2,460 ; 930 765 | 3G 280 - 344
1,860 | 9,500 | 1,250 1,860 | 2,250 | 1,050 990 370 280 329
_______ 4,790 | 1,320 1,770 |ceoeeee| 990 {.......| 365 | 280 [.ioo...

NotE.—Discharge}. Oct. 2429 amd 31, estimated.
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Monthly dzscharge of . Kalama River near Kalama, Wash for the year end'ing
Sept. 30, 1921

{Drainage area, 184 square miles]

. Discharge in second-feet Run-off
Month Per R - .
Maximum | Minimuin | Mean squ;]tre Inches Acre-feet
mile

October . iccGaneciacnan 4, 660 783 2,010 10.9 12.57 124, 600+
November . .._. - 4,270 482 1,610 8.75 9.76 95, 800~
December. 9, 500 1, 610 2,720 14.8 17.06 167, 000
January._. 9, 500 1, 180 2, 930 15.9 18.33 180, 000~
February. 6, 360 1,390 2,610 14.2 14.79 145, 000"
March.. 9, 900 1,110 2, 280 12,4 14. 30 140, 060
April. - 4,530 990 1,820 9.89 11.03 108, 000
May 2, 350 930 1,440 7.83 9.03 88, 560
June. 1,050 7656 926 5.03 5.61 55, 100
July._ 870 355 521 2.83 3.26 32, 006
Augus 355 280 311 1. 69 1.95 19, 100
September_ . ..ol 7060 265 344 1.87 2.09 20, 500

The year. .. ccoooeeees 9, 960 265 1, 620 8.80 119.78 1, 180, 000

COWLITZ RIVER BASIN
LAKE CREEK AT OUTLET OF PACKWOOD LAKE, NEAR LEWIS, WASH.

Location.—In sec. 21, T. 13 N., R. 10 E., 400 feet below outlet of Packwood
Lake and 5 miles east of Lewis, Lewis County.

DRAINAGE AREA.—About 18 square miles (measured on Plate I, Water-Supply
Paper 313). '

REcoRDs AvarLaBLE.—September 2, 1911, to September 30, 1921.

Gage.—Friez water-stage recorder on left bank, installed August 3, 1918; in-
spected by J. A. Combs. For description of gages used prior to August 3,
1918, see Water-Supply Paper 484.

DISCHARGE MEASUREMENTs.—Made by wading near gage or from footbridge 2D0
feet upstream.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Partial
control about 20 feet downstream from gage formed by several trees felled
across the stream from both banks. Trees partly broken and wedged
against a large houlder in midstream. ’

-EXTREMES OF BISOHARGE.—Maximum stage recorded during year, from water-

: stage reeorder, 3.1 feet at midnight June 7 (discharge, 452 second-feet);

_.minimum stage fram recorder, 1.29 feet on November 12 (discharge, 38
second-feet). "

1911-1921: Maximum stage estimated, 6.0 feet December 18, 1917 (dis-
charge not determined); minimum stage recorded, 1.16 feet October 28-31,
1919 (discharge, 30 second-feet).

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

DiversioNs.—None.

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

AQCURACY ~—Stage-discharge relation changed at midnight June 7. Rating
curve used prior to the change well defined below 250 second-feet; ratm,g
curve used thereafter well defined throughout. Operation of water-stage
recorder satisfactory except as noted in footnote to table of daily discharge -
Daily discharge ascertained by applying to rating table mean daily gage
height determined from recorder graph by inspeetion. Reeords excellent.

CaoreraTioN.—Gage-height record and some discharge measyrements furnished
by Portland Railway, Light & Power Co.
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Discharge measurements of Lake Creek at outlet of Packwood Lake, near Lewis,
Wash., during the year ending Sept. 30, 1921

Date Made by— oy | chocse
Feet Sec.ft.
Aug. 28 | McCombs and Combs. - .. oo vo e ccaeeean 1.39 60. 6
28 [ 0 e emaeae e eme——eemememmmm—— . —————————— 1.39 57.2

Daily discharge, in second-feet, of Lake Creek at outlet of Packwood Lake, near

Lewts, Wash., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
) S 93 51 86 246 61 157 71 139 262 325 169 80
2. .. deemomea 121 51 84 246 57 155 71 131 292 305 169 80
[ ZP, 166 50 78 252 53 152 74 123 322 275 166 77
L S 190 49 76 222 51 145 711 - 116 354 243 156 70
[ S, 186 47 76 210 51 139 71 111 344 218 14 60
< 177 46 71 203 51 129 69 108 344 210 138 56
| (R, 166 46 69 195 51 118 85 106 386 210 141 54
- S, 179 45 67 184 49 111 63 106 430 231 150 54
| 172 44 63 177 51 104 59 104 398 239 153 54
100l 159 44 61 172 67 96 57 106 367 239 130 52
145 39 59 168 106 91 57 108 346 235 138 51
131 38 59 157 177 88 59 108 336 223 130 48
118 39 57 152 220 81 63 111 325 214 127 45
106 40 53 146 220 76 63 123 305 207 133 43
96 40 51 143 206 74 65 146 | 285 203 130 43
96 41 51 137 173 86 67 190 257 198 127 43
94 59 50 131 141 137 69| 216 233 193 124 43
88 149 49 106 137 203 67 219 | 218 191 127 43
81 202 49 96 127 208 671 222! 233 191 124 50
76 302 47 88 114 182 74 241 253 189 118 51
76 262 46 157 76| 244 275 179 113 80
74 212 45 135 114 244 285 174 112 87
71 177 50 121 177 242 285 176 103 87
69 157 69 114 191 248 295 181 94 80
69 148 71 106 179 282 305 181 91 74
65 137 76 96 163 302 295 174 80 74
61 133 81 91 148 202 275 169 70 80
59 127 26 84 160 | 262 275 166 a3 84
57 111 104 81 155 237 265 169 60 87
55 91 232 76 148 | 222 205 176 63 80
51 Jevanenn 272 () P 231 174 67 |ecannne

Nore.—Water-stage recorder not operating Oct. 1 and May 18; discherge ascertained by interpolation,

Monithly discharge of Lake Creek at outlet of Packwood Lake, near Lewis, Wash.,
Sor the year ending Sept. 30, 1921

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

October. 190 51 108 6, 640
November. 302 38 102 6,070
December. 272 45 77.0 4,730
January. - 252 61 135 8, 300
Fobruary. . 220 49 13 6, 280
BT 9 ) ¢ S IN 208 74 118 7,260
X o | I TP 191 57 9.1 5, 600
May . 302 104 182 11, 200
June. - 430 218 305 18,100
July. 325 - 166 208 12, 800
August.._.... ca—- 169 60 120 7,380
September : - 87 43 63.7 3,790
The year. 430 38 136 98, 200
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COWLITZ RIVER BASIN 187
JO-HNSON CREEK AT MOUTHE, NEAR LEWIS, WASH,

Location.—In sec. 33, T. 13 N, R. 9 E., 1 mile above mouth and 3 miles south~
west of Lewis, in Lewis County.

DraiNage ArEA,—About 30 square miles (measured on Plate I, Water-Supply
Paper 313).

RECORDS AVAILABLE.—August 14, 1907, to September 23, 1914, and October 1,
1918, to September 30, 1921.

Gaage.—Friez water-stage recorder on left bank, installed October 1, 1918;
inspected by J. A. Combs. A vertical staff gage 80 feet below present site
was used prior to September 23, 1914, ’

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

CeANNEL AND cONTROL.—Channel composed of small boulders. Low-water
control is riffle about 40 feet below gage; at high stages a considerable length
of channel forms control. Banks steep, not subject to overflow. Channel
fairly straight for 300 feet below gage. Stage of zero flow, according to
measurements made August 27, 1921, gage height —0.30 foot.

EXTREMES OF DISCHARGE.—Maximum stage, from water-stage recorder, 3.25
feet December 31 (discharge, 1,560 second-feet); minimum stage from
recorder, 0.59 foot September 16 and 17 (discharge, 45 second-feet).

1907-1914; 1918-1921: Maximum stage recorded, 3.75 feet at 4 a. m.,
January 23, 1919 (discharge, 2,500 second-feet); minimum stage recorded,
0.40 foot September 1 and 7, 1914 (discharge, 28 second-feet).

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

Diversions.—None.

REeguLraTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except as noted in footnote
to table of daily discharge. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder charts by
inspection. Records excellent except for periods when recorder was not
operating.

CooreErATION.—Gage-height record and some discharge measurements furnished
by Portland Railway, Light & Power Co.

Discharge measurements of Johnson Creek at mouth, near Lewtis, Wash., during the
year ending Sept. 30, 1921

Date Made by— h(i? t c&js—
Feet Sec.ft.
Feb. 12 | J. A. Combs. 2.29 619
14 ... Q0 e e ccmccccememcammeamccanen oo 2.00 481
Aug. 27 | McCombs and Combs. e oo oo icmcecccecccomnm——eaen .69 62.1
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Daily discharge, in second-feet, of Johnson.Creek at-mouth, near Lewis, Wash., for
the year ending Sept. 30, 1921

Day QOct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May .‘{ime July | Aug. | Sept.
358 112 187 | 1,480 103 376 178 240 646 335 126 62
404 107 178 | 1,160 112 362 178 227 -626: 323 116 b8
423 105 170 820 112 353 | 173 212 640 257 110 58
409 103 167 600 107 335 167 202 | 607 {: 231 108 56
34 101 156 588 | 103 310 159, 205 | .607.( 2441 99 L5
327 .. 96 150. 474 99 283 151 2151 646 ). 280 | ...9Q 52
306 | 94 145 394 101 | 261 143 208 '715‘ 247 101 52
287 90 140 348 119 | 287 135 2151 1678 261 101 50
327 89 137 310 177 221 132 224 633 250 92 49
9287 86 132 290 | 689 2056 145 240 582 247 87 49
268 84 137 287 807 190 170 552 244 84 49
244 82 137 283 640 176 190 247 534 231 ' 82 49
231 84| 137 266 546| 170, 193] 287 | 5m 1 224 79 49
81 123 248 490 156 187 300 143 213 48
215 81 119 231 380 156 173 496 380 il 46
208 89 116 218 314 253 167 464 344 199 "4 45
202 126 114 627 176 4 334 | .196 72 ﬁ
190 216 114 193 244 692 187 4 324 193 72
184 536 112 178 218 473 483 314 187 68 73
173 508 107 170 | 202 362 A380 497 303, . 176 68 76
164 | 358 | 105 11| 184 302 5111 .203{ 164 .68
159 268 101 156 193 | 264 526 283 161 68
150, 224 101 142 453 | - 237 399 540 308 161 68 105
1 184 144 132 614 224 340 576 353 156 67
142 137 187 | 1128 582 215 |, 298 552 399 | 150 64
b U, 140 126 230 123 501 199 268 433 390 142 58 70
7 (S 130 199 274 119 409 187 261 331 353 140 68 ‘87
b S 126 212 317 116 371 178 272 283 344 135 58 66
29, e 119 202 360 181 276 374 340 132 58 62
30 e e a-e| 114 193 | 1,420 178 254 464 380 130 58 58
k2 TR 114 ... 1, 560 178 oo 555 |._eonos 128 58 | e

NoTE.—Water-stage recorder not operating Dec. 24-28, Jan. 2, 13, 14, Apr. 5-7, 19-22, May 18-22, 29-31,
June 17-21, July 31, and Sept. 21-25; discharie determined by interpolation except for the peri AP .
10-22 and Sept. 21-25. Flat estimates of discharge for these two periods determined by comparison with
;e%qrdg gi Little Nisqually River near Alder, Wash. Braced figures show mean {ischarge for periods
indicated.

'Monthly discharge of Johnson Creek at mouth, near Lewis, Wash., for the year ending
Sept. 30, 1921

Discharge in second-feet
. . Run-off in
Month ; acre-feet
Maximum | Minimum | Mean
114 230 14,100
81 168 10, 000
101 | 244 15, 000
110 328 20! 200
99 318 17,700
156.| 27 17,000
132 230 13, 700
202 366 22, 500
283 462 27, 500
128 204 12, 500
58 79.8 4,910
September. G A 45 64.1 3,810
The Yeararamen e e ceean 1, 560 45 247 179, 000




COWLITZ RIVER BASIN o 189
TOUTLE RIVER NEAR SIIVER LAKE, WA$E .

Locarion.—In sec. 19, T. 10 N., R. 1 E., 300 feet below highway bridge just
below outlet of Silver Lake, on Coalbank road, half a mile below junction
of North and South forks, 5 miles northéast of Silver Lake, and 9 miles
northeast of Castle Rock, in Cowlitz County.

DraiNaGE ABEA, —472 square miles (meéasured on Pl, XV, Water-Supply Paper
253).

RECORDS AvATLABLE.—October 1, 1919, to September 30, 1921; September 4,
1909, to August 3, 1912, at a statmn 2 mﬂes below described as ““near Castle
Rock. )

Gage.—Stevens contmuous water-stage recorder on right bank; ingtalled Qctober
9, 1919; inspected by George Halleck. ' Earlier records obtained from
vertical staff on left bank about 2 miles below.

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

CHANNEL AND coNTROL.—Channel is in rocky ecanyon with steep sides. Control
composed of large boulders Just below gage.
recorder, 17.6 feet‘at. 76 a, m. Degember 30 (discharge, 14,700 aecond-feet)
Mini.mum stage during year, from recorder, 1.30 feet September 17 (dis-
charge, 601 second-feet).

1910-1912; 1920-1921: Maximum stage recorded, 11.0 feet on March 2
1910, at gage near Castle Rock (discharge, 35,600 seeond-fest); minimum
stage recorded, 0.46 foot from 5 to 6 p. m. August 26, 1920 (discharge, 293
second-feet).

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

Diversions.—None, ‘

ReauLAaTION.—None.

Accuracy.—Stage-discharge relation perma,nent Rating curve well defined
below 8,000 second-feet. Operation of water-stage recorder satisfaetory
except as noted in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table mean daily gage heights determined
from recorder graph by inspection or, for days when there was eonsiderable
variation in stage, by averaging results obtained by applying to rating table
mean gage heights for shorter periods. Records good for periods when
water-stage recorder was operating; for remainder of year, fair,

CoorgRrATION.—Station majntained in cooperation with J. C. Stevens, who ‘estab-
lished station at his expense and furnishes gage-height record.

Dyscharge measuremmta of Toutle River near Silver Lake, Wash., during the year
ending Sept. 30, 1921

Date Made by— ’ Sago, | Disr
Fet | Seefi.
Jan. 15 | R. B. Kilgore, , e P
16 |-----do 691 4,190
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Daily discharge, in second-feet, of Toutle River near Silver Lake, Wash., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
Lo 2,450 | 7,640 | 2,170 2,380 | 3,360 | 2,450 | 1,960 | 948 | 710
2. 2,870 11,900 | 2,380 2,310 | 3,220 | 2,450 | 1,960 923 756
3 2,800 (11,500 | 2,800 2,240 | 3,010 | 2,730 | 1,720 808 756
4o 3,430 | 9,800 | 2,870 2,100 | 2,730 | 2,940 | 1,500 | 874 779
5.0 3,010 [11,900 | 2,590 (33,150 | 1,960 | 2,660 | 2,870 | 1,500 850 733

2,660 | 8,300 | 2,310 1,890 | 2,450 | 2,870 | 1,470 710
2,330 | 6,290 | 2,310 1,750 | 2,380 | 2,940 | 1,440 | 810 | 688
2,240 | 5,230 | 3,040 1,680 | 2,240 | 2,660 | 1,440 790 688
2,520 | 5,310 | 4,670 2,170 | 1,620 | 2,170 | 2,450 | 1,440 770 688
3,010 | 3,870 | 7,010 | 2,100 | 1,620 | 2,660 | 2,380 | 1,350 | 750 | 688
4,590 | 3,430 | 8,900 | 2,030 | 1,680 | 2,520 | 2,310 | 1,350 730 666
4,270 | 3,430 | 9,300 | 1, 1,820 | 2,380 | 2,240 | 1,320 | 710| 644
4,350 | 3, 7,910 | 1,820 ( 2,310 | 2,310 | 2,170 | 1,300 710 644
3,430 | 3,790 | 6,650 | 1,820 | 2,170 | 2,590 | 2,170 | 1,270 710 622
2,040 | 4,090 | 5,310 | 1,820 | 1,060 | 2,800 | 2,240 | 1,240 | 710 | 622
2,660 | 4,350 | 4,270 | 4,230 | 1,750 | 2,450 | 2,100 | 1,220 710 601
2,380 | 3,870 | 3,640 (11,200 | 1,680 | 2,940 | 1,890 | 1,200 | 733 | 601
2,310 | 3,570 | 3,220 [12,100 | 2,310 | 2,870 | 1,060 | 1,170 | se8 | 622
2,240 | 3,360 | 3,010 | 8,320 | 2,660 | 2,800 | 2,100 | 1,140 826 923
2,100 | 3, 2,940 | 6,110 | 2,730 | 2,730 | 2,030 | 1,120 756 | 1,070
2,030 | 2,800 | 2,940 | 5,750 | 3,160 | 2,660 | 2,030 | 1,100 | 733 | 1,120
2,100 2,660 | 2,030 | 1,070 | 710 | 1,070
2,310 2,660 [ 1,890 | 1,070 710 923
3,950 350 | 2,730 { 1,890 | 1,070 710 .850
3,790 2,940 | 1,820 | 1,050 688 874
3, 570 2,870 | 1,750 i 1,050 688 826
4,190 2,520 | 1,720 | 1,020 666 . 850
6, 830 2,310 { 1,660 | 996 666 850
8, 000 2,170 | 1,620 972 688 850
13, 700 2,170 | 1,820 972 688 826
9, 700 2,310 |- 048 | 666 |.......

NOTE.—~Water-stage recorder not operating Feb. 28 to Mar. 8 and Aug. 6-11. Discharge Feb. 28 to
Mar. 8 determined partly from maximum and minimum gage heights and partly from comparison with
records of Lewis River near Amboy, Wash,, and Kalama River near Kalama, Wash. Discharge Aug. 6-11
determined by interpolation.

Monthly discharge of Toutle River near Silver Lake, Wash., for the year ending
Sept. 30, 1921

[Drainage area, 472 square miles]
Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean ' s(glﬂare + Inches Acre-feet
o
6, 1, 680 3,300 6.99 8.06 203, 000
5, 750 996 2, 530 5.36 5. 98 151, 000
13, 700 2,030 3,830 8.11 9,35 236, 000
11, 900 1, 960 4,630 9,81 11.31 285, 000
9,300 2,170 4,130 8.75 9.11 229, 000
12,100 1,820 3,890 8. 24 9. 50 239, 000
5, 840 1,620 2,720 5.76 6.43 162, 000
3,360 2,170 2,620 5.55 6.40 161, 000
2,940 1,620 2,210 4.68 5.22 132, 000
1,960 948 1,270 2.69 3.10 78,100
98 666 161 186 46, 700
1,120 601 775 L64 1.83 46, 100
13,700 601 2,720 5.76 78.15 1, 970, 000
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STREAMS BETWEEN COLUMBIA RIVER AND KLAMATH RIVER

ROGUE RIVER BASIN

ROGUE RIVER BELOW PROSPECT, OREG,

Locarion,—In center of W. 34 sec. 6, T. 33 8., R. 3 E,, at Prospect power plant
of California-Oregon Power Co., 1 mile below mouth of Mill Creek, 2 miles
above Middle Fork, 47 miles northeast of Medford, and 2 miles below
Prospect, Jackson County.

DrainaGE ARBA.—Not measured.

Recorps AvaiLABLE,—August 3, 1913, to September 30, 1921,

Gage.~—Vertical staff on right bank 100 feet above power house; read by E. B.
Price.

DiscHARGE MEASUREMENTS.—Made from cable 500 feet above gage,

CHANNEL AND coNTROL—Control composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet
December 30 (discharge, 3,450 second-feet; total including discharge of
flume, 3,830 second-feet); minimum stage recorded, 2.55 feet October 11
(discharge, 432 second-feet; minimum including discharge of flume, 602
second-feet).

1913-1921: Maximum stage recorded, 5.4 feet January 12, 1918 (dis-
charge, 3, 540 second-feet; total including discharge of flume 3,720 second-
feet): minimum stage recorded, 2.3 feet January 1, 1919 (discharge, 330
second-feet; total including flume 487 second-feet).

Icx. ———Stage-dlscharge relation not affected by ice.

Diversions.—The California-Oregon Power Co.’s flume dlverts around this
station; a record is kept of this diversion. (See p. 145.)

REGULATION.—None.

Accuracy.—Stage-discharge relation changed during high water of December 30.
Rating curves used as follows: October 1 to December 30, well defined
below 1,000 second-feet; December 31 to September 30, fairly well defined.
Staff gage read to half-tenths twice a day. Daily discharge obtained by
applying to rating table mean daily gage height. Records good.

Discharge measurements of Rogue River below Prospect Oreg., durmg the year
ending Sept. 30, 1921

[Made by K. N. Phillips]

: Gage | Dis-
Date o height | charge

Feet | Secoft.
897
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Daily discharge, in: sesond-feet, of Rogue River belaw Prospert, Oreg; for the year
endmg ept 30, 1921

Day Oct. | Nov. | Dec. | Jan. Feb. Mar. | Apr. | May | June | July | Aug. | Sept.
500 | 575 1,150 | 1,950.| 860 1,410 | 1,410 | 1,67 850 11,950 |-, 745 670
o BIRH s v 1R L)

B oF B Y ] 1, 440 1.3, ; et

550°| 5251070 2,3?8 538 1,490 | 1,490 % 50 (1,100 | 720 645
5 500 | 920 | 2,450 | 890 1,850 1,410 1,490 [ ,950 | 1,160 | "Y20 645
500 | 500 920|32,050| 860|1,850 | 1,830 | 1,410 2,050 [ 1,100 | 720 645
550 | 500| 850 |1,760| 860 |1,850)1,330}1,410 1, 1,080 | 720 645
478 | 455| 92011, 890 | 1,670 | 1,250 | 1,580 | 1,950 7 1,030 | 720 645
455.) 45650 850 f 1,490-{-2 050 | 1,580 | 1;330 1,850 [ 1,030 7201 645
455 | 435 815|1,330 |,2,050 /3,490 | 1,410 | 1,480 1,760 ,030.| 720 645
433 | 455| 780 (1,250 | 2,050 | 1,410 | 1,670 | 1,580 | 1,760 | 960 | 720 645

550 | 750 | 1,330 | 1,760 | 1,410 | 1,670 | 1,670 | 1,670 | 960 | 720 645
550 | 550 750 | 1,350 | 1,850°| 1,410 | 1,580 | 1,850 | 1,760 | 9801 Y20 645
575 | 535| 660 | 1,170 | 2,450 %,41.0 1,490 | 1,950 | 1,670 0 | 695 645
850 | 550 1" 660+ 1,170 | 1,0 1330 | 1,330 | 1,950 | 1,580 90 | ' 720 645
630 | 600] 60| 1,100] ¥ 60| 1,670 1,330 | 2,050 | 1,400 [ 800 | “730 620
600 | 2,630 |1 660 | 1,1007)'1,490 | 1,580°| 1,330 | 2,050 | 1,490 | 880 '*' 698 620
660 | 1,900 | 690 | 1,100 | 1,410 | 1,760.| 1,330 | 1,760 | 1,490 | _-890 | 695 645
600 | 2,100 | 90| 1,100 | 1,330 1,580 | 1,330 | 1,670 | 1,670 | 890 | 695 890
600 | 1,900 | 660 | 1,030 | 1,330 | 1,490 1,850 | 1,580 | 860::-670| 720
600 | 1,470 | 660 | 960 | 1,410 | 1,410 | 1,760 | 1,950 | 1,580 830-| 6701 670
660 | 1,390,( 660 | 890 | 1,330 | 1,330 | 2,050 | 1,850 | 1,490 | 830}, 670 670
630 | 1,280 | 630 | 9601, 1,330 | 2,050 | 1,950 | 1,490 | -'830 | 670 670
690 | 1,070 | 720 | 960 | 1,250 1,330 1,850 | 2,050 | 1,490 670
780 | 1,070 | 720 | 960 | 1,250 [ 1,410 | 1,670 | 2,150 | 1,410 | 800 Q7O 670
720 [ 2,100 | 690, 890 | 1,330 | 1,330 | 1,580 | 2,250 | 1,330 670 670
720 | 1,000 | - 660 890 | 1,410 | 1,250 | 1,580 | 2,150 | 1,330 | 770 | 670 645
690 | 1,470-| 920 | 890 | 1,490 | 1,250 | 1,670 | 1,950 | 1,330 . %70 - 670 620
630 | 1,310 | 2,300 |~ 890°{ ._.__ .- 1,330 {1,850 | 1,850 | 1,250 | 770 | 670 620
600 | 1,230 |'8,450 | 860 . __1. 1,330 | 1, ,850 | 1,250 | 770 | 670 620
600 |.___._. 2,560 | 860 1,330 |.o._. .-} 1,850 |.______| 770 | 870 |-oecee-

Monthly discharge of Rogue River below Prospect, Oreg., for the year endmg Sept.

30, 1921
A Discharge 1 seconld-feet " |
ey . e 1N AL ,.r’ :Bm_oﬂ in
Menth ' acre-feet
Maximum | Minimum [ Mean .
- BRI Coee . R L
October. |50 432 603 37,100
November.. , 630 455 1,040 61, 900
, 450 630 989 60,
890 “860 t~ 1,350 T - 83,000
2,450 860 1,400 77,800
1,850 1,250 1,500 92, 200
2,050 1, 250 1, 560 92, 800
2,250 1,410 1,780 , 000
2,050 1,250 1,650 |- 98, 200
1, 250 770 932 5T, g&?
ugust e 45 670 ‘698 b g
September - e 890 620 657 : 100
The year. ¥ 3,450 432 1,180 852, 000




‘.. RQGUE RIVHE BABIN & 143

. Combined monthly discharge of Rogue River and ‘Celiforfia-Oregon Power Co.’s
flume near Prospect, Orey., for the year ending Sept. 30, 1921

o Discharge in second-feet .
: Run-offin
Month - acre-feet
Maximum | Minimum | Mean
1,010 602 774 47, 600
2,810 625 1,210 | 72,000
3, 794 1,160 71,300
3, 1,020 1, 510
2, 610 1,020 1, 560 86, 600
2, 1,410 1,660 102,
2,230 1,410 1,720 102,
2,410 580 1,950 120, 000
2,210 1,410 1,810 108, 000
1,410 940 1,108 67, 600
915 840 868 400
1,070 797 834 9, 600
3,630 602 1,340 973, 000

ROGUE RIVER NEAR TOLO, OREG.

Locarion.—In sec. 18, T. 36 S., R. 2 W.,, at Raygold railroad station, just below
Gold Ray dam and power house of California-Oregon Power Co.; half a
mile Below mouth of Bear Creek, 114 miles below Tolo, Jackson County,
and 7 miles above Gold Hill.

‘DRAINAGE. AREA.—2,020 square miles.

RECORDS AvAILABLE.—August 30, 1905, to September 30, 1921.

Gage.—Friez water-stage recorder referred to vertical staff bolted to concrete
pier of bridge near right bank. Gage inspected by James Robins.

DiscrArGE MEASUREMENTS.—Made from cable 300 feet below gage.

CHANNEL.AND, CONTROL.—Bed composed of rock and boulders; practically per<
manent. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during year from water—sta.ge re~
corder, 10.52 feet at 1 p. m. December 30 (discharge, 24,400 second-feet);
‘minimum stage due to sudden decrease in power load, 0.28 foot, at 2'p. m.
September 8 (discharge, 830 second-feet).

1905-1921: Maximum stage recorded, 20.00 feet at 7.30 a. m. Novem-:
ber 23, 1909 (discharge, estimated by extension of rating curve at 60,000
second-feet) ; minimum stage indeterminate, as water Went. below intake
pipe of well (gage height, 0.20 foot) practically every night durmg low
water of 1918 (discharge probably 400 second-feet or less). . -

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

Diversions.—A large area of land is irrigated from Rogue Rlver and its trlbu-
taries.

ReauratioNn.—Discharge is influenced by changes of load on power plant just
above station.

Accuracy.—Stage-discharge relation changed during high water December 30.
Rating curves fairly well defined. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table mean. dmly

i

Rage beight obtained by inspecting recorder gmph Records fair. Y
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Discharge measuremenis of Rogue River near Tolo, Oreg., during the y

Sept. 30, 1921

ear ending:

. [Madse by K. N. Phillips]
! Gage Dis-
Date height | charge
Feet Sec.-ft.
B T U 1.80 2,270
Db, 24 e —— e — e ———— .10 1,530

Daily discharge, in second-feet, of Rogue River near Tolo

Sept. 30, 1921

, Oreg., for the year ending

Day Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
1 1,260 | 1,460 | 3,190 | 9,240 | 4,340 | 5,570 | 4, 5,030 | 5,220 | 3,350 | 1,840 | 1,580
2 1,360 | 1,460 | 3,640 | 10,600 | 4,180 | 5,390 | 4,180 | 5,030 | 5,220 | 3,280 | 1,780 | 1,580
3 1,520 | 1,410 | 3,480 | 17,400 | 4,510 | 5,770 | 4,340 680 | 5,570 | 3,140 | 1,780 | 1,630
4 1,520 | 1,360 | 4,780 | 16,800 | 7,040 | 6,380 | 4,340 | 4,340 | 5,870 | 3,000 | 1,780 | 1,630
5 1,310 | 1,360 | 4,180 | 18,300 | 8,200 | 7,480 | 4,040 | 4,180 | 5,570 | 3,000 | 1,780 | 1,630
6 1,220 | 1,360 | 3,640 | 12,000 | 5,390 | 7,960 | 3,780 | 4,340 | 5,390 | 2,930 | 1,730 | 1,630
7 1,360 | 1,310 | 3,340 | 8, 4,510 | 7,480 | 3,560 | 4,180 | 5,390 | 2,670 | 1,730 | 1,580
8. 1,310 | 1,310 | 3,480 | 7,040 | 4,680 ) 6,600 | 3,560 | 4,180 | 5,220 | 2,540 | 1,730 | ‘1,580
9 1,220 [ 1,260 | 3,780 | 6,170 | 11,400 | 5,970 | 3,560 | 4,180 | 5,050 | 2,410 | 1,730 | 1,580
1,220 | 1,260 | 4,680 | 5,210 | 12,900 | 5,570 | 3,560 | 4,180 | 4,880 | 2,410 | 1,730 | 1,580
1,260 | 1,220 | 9,440 | 4,680 | 10,900 | 5,210 | 4,180 | 4,180 | 4,550 | 2,410 | 1,730 | 1,580
1,310 | 1,260 | 5,990 | 4,680 | 8,980 | 4,680 | 4,180 | 4,510 | 4,390 | 2,410 | 1,680 | 1,580
1,460 | 1,310 | 5770 | 5,030 | 11,700 | 4,680 | 4,180 | 4,510 | 4,390 | 2,410 | 1,680 | 1,580
1,410 | 1,340 | 5,030 | 4,680 | 18,300 | 5,390 | 4,020 | 5,210 | 4,230 | 2,200 | 1,680 | 1,580
2,000 | 1,310 | 3,710 | 4,340 | 11,400 | 4,850 | 3,710 | 5,390 | 4,080 | 2,290 | 1,730 | 1,580
2,000 [ 1,580 | 3,260 | 4,020 | 8,720 | 5,570 { 3,640 | 5,390 | 3,930 | 2,230 | 1,680 | 1,580
1,880 | 8,040 | 3,190 | 4,340 | 7,260 | 5570 | 3,410 | 6,170 | 3,700 | 2,170 | 1,680 | 1,580
2,060 | 7,160 | 3,410 | 4,850 | 6,380 | 5,970 | 3,560 | 6,170 | 3,560 | 2,170 | 1,680 { 1,580
2,190 | 7,930 | 3,560 | 5,030 | 5770 | 5,770 | 3,640 | 5,570 | 3,930 | 2,170 | 1,630 | 1,780
1,880 | 6,600 | 3,260 | 4,510 | 8,680 | 5,390 | 3,860 | 7,960 | 4,080 | 2,120 | 1,630 | 1,950
1,820 | 4,510 [ 2,980 | 3,860 [ 14,400 | 5,030 | 4,340 | 7,480 | 3,930 | 2,120 | 1,630 | 1,730
1,820 | 4,180 | 3,190 | 3,560 | 8,720 | 5,030 | 5,210 | 6, 3,780 | 2,060 | 1,630 { 1,680
1,880 | 3,680 | 3,120 | 3,410 4,850 | 5,770 | 6,380 | 3,860 | 2,000 | 1,630 | 1,680
1,820 [ 3,340 | 4,180 | 3,340 5,570 | 5,390 | 6,380 [ 3,700 | 2,000 | 1,630 | 1,630
1,940 | 2,010 | 4,180 | 3,340 5,210 | 5,030 | 6,330 | 3,630 | 2,000 | 1,630 | 1,630
1,940 | 7,790 020 | 3,190 4,850 | 5,210 | 6,380 | 3,490 | 1,950 | 1,630 | 1,630
1,880 {9,750 | 3,640 | 3,120 4,510 | 4,850 | 6,380 | 3,490 | 1,950 | 1,630 | 1,630
1,760 | 5,390 | 3, 3,340 4,180 | 4,850 | 5,770 | 3,420 | 1,950 | 1,630 | 1,580
1,760 | 4,180 | 9,400 | 3,410 4,020 | 5,210 | 5,770 | 3,350 | 1,900 | 1,630 | 1,580
1,640 | 3,560 | 19,300 | 5,210 4,020 | 5,210 | 5,390 | 3,350 | 1,900 | 1,630 | 1,580
1,580 |.ooe... 14,700 | 4,180 4,020 ... 5,300 |...._.. 1,840 | 1,580 |oo.o..

b
Monthly discharge of Rogue River near Tolo, Oreg., for the year ending Sept. 30, 1921

) . Dischargo in second-feet | .
Month Runoftin
Maximum | Minimum | Mean

s 2,190 1,220 | 1,630 100,000

9, 750 1,220 3,350 199, 000

19, 300 2, 980 5,080 /312,000

18,300 3,120 6,370 392, 000

18, 300 4, 180 030 4486, 000

7,960 4,020 5, 440 334, 000

5,770 3,410 4, 255, 000

7,960 4, 180 5,410 334, 000

b, 870 3,350 4,340 258, 000

3,350 1,840 2, 360 145, 000

1,840 1, 580 1,690 104, 000

1,950 1,580 1, 620 96, 400

19,300 1,220 | 4,110 | 2,980,000
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CALIFORNIA.-OREGON POWER CO.’Ss FLUME NEAR PROSPECT, OREG.

Locarion.—In sec. 6, T. 33 S, R. 8 E., at lower end of power flume just above
forebay, 2 miles below Prospect, Jackson County.

REcorDs AVAILABLE.—August 1, 1913, to September 30, 1921.

GaGE.—Vertical staff in stilling box on right side of flume, 500 feet above forebay,
used after August 17, 1915. Gage 1 mile above forebay used August 1, 1913,
to August 16, 1915.

DISCHARGE MEASUREMENTS.—Made from collar of flume.

CHANNEL AND CONTROL.—Wooden flume at the end of which there is a free fall
into the forebay.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.6 feet December 29
and February 9 (discharge, 198 second-feet); flume dry May 8.

1913-1921: Maximum stage recorded, 2.7 feet April 25, 26, 30, May 1, 2,

1916, and December 12, 1919 (discharge, 212 second-feet). Flume dry at
times. ’

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

Accuracy.—Stage-discharge relation  practically permanent. Rating curve
fairly well defined. QGage read to half-tenths once a day. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

’

The California-Oregon Power Co.’s flume diverts water from Rogue River in
SE. 14 sec. 30, T. 32 S,, R. 3 E., and delivers it to the power plant in NW. 14 sec. 6,
T. 33 S., R. 3 E., where a head of about 500 feet is obtained.

The following discharge measurement was made by K. N. Phillips:

September 27, 1921: Gage height, 2.45 feet; discharge, 166 second-feet.

Daily discharge, in second-feet, of California-Oregon Power Co.s flume near
Prospect, Oreg., for the year ending Sept. 30, 1921.

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




LA
s

146 SURFACE WATER SUPPLY, 1921, PART XII—C

Monthly discharge of C’alzforma-Oregon Power Co.'s flume near Prospect, Oreg.,
for the year ending Sept: 30, 1921 - )

Discharge in second-feet ' . :
Month : : ——{ Run-off in
Maeaximum | Minimum | Mean

October. . e e e —————— 184 157 171 10,2%

November . - 18¢ | - 170 174 10,
December . 198 157 172 10, 600
January. 170 150 163 10, 000
February.__ 198 164 166 9, 220
March . oo eeaas 170 164 165 10,160
April - 177 157 167 9, 940
May.: 170 L] 160 9, 840.
June.. 170 144 160 9, 520
July.__. 170 164 167 10, 300
August.___ 177 170 170 10, 500
September . e 184 170 177 10, 500
S T mmmmmmmmmaaa 198 ) 0 168 121, 000

SOUTH FORK OF BIG BUTTE CREEK NEAR BUTTE FALLS, OREG.

LocaTioN.~—In SE. 1{ sac. 11, T. 35 8., R. 2 K., at covered highway bridge 1 mile
above Butte Falls, Jackson County, and 2 miles above junction of North
and South forks.

Draivace AREA.—Not measured.

RECORDS AvAILABLE.—September 20, 1910, to October 5, 1911; August 5 to
October 10, 1915; October 31, 1917, to September 30, 1921.

GAGE.——Vertical staff on pier near left bank; read by C. W. Jackson.

DiscHARGE MEASUREMENTS.—Made by wading! flood measurements can be
made from bridge. -

CHANNEL AND coNTRoL.—Bed composed of rock and gravel; may shift.

EXTREMES OF DISCHARGE.~——Maximum stage recorded during year, 3.4 feet at
7 a. m, February 21 (discharge, 1,480 second-feet); minimum stage recorded-
1.30 feet October 3—12 and November 1-15 (discharge, 93 second-feet).

1910-11; 1915; 1918-1921: Maximum stage recorded, that of February
21, 1921; minimum stage recorded, 1.2 feet August 29, 1920 (discharge, 83
second—feet)

Ice.—Stage-discharge relation not aﬂ’ected by ice.

Diversions.—A canal diverts water above the station for use in the State fish
hatehery; its discharge, 4.0 second-feet, measured on September 25, 1919,
remains practically stea,dy. A small amount of land is irrigated above this
station.

Re@ULATION.—Nohe.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined below 300 second-feet; poorly defined above. Gage read to
hundredths once a day. Daily discharge ascertained by applying daily
gage height to rating table. Records good for discharges below 300 second-
feet and fair for dlscharges above 300 second-feet.

Discharge measuréments of South Fork of Big Butte Creek near Butte Fualls, Orey -
during the year ending Sept. 30, 1921 .

[Made by K. N. Phillips]

. Gage Dis-
Date height charge
i . = 3
Feet Sec.-fi.
July 15 oo - - 1.56 144
F T L S S - 1. 50 122
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Daily dzscharge; i secondnfeet, of South Fork of Big Butle Creck nicar Butte Falls,
. QOreg., for the year ending S&pt 30, 1921 , .

e

Jan. | Feb. | Mar. | Apr. | May | (June | July ‘A\ig,(, Sept.

<
&
2
1§
=}
3

Day

RIS sars

178 | 650 | 289 585| 269| 344 235 30 |

188 | 850 | 8303 | 500 279| 294 | 285 1’22 . }30 B:

164 | 1,280 | 318 | 500 204 | 260 | 235):1148 | T 130} 124
188 | 1,180 | 465 | 570 | 279 256 | 256 | 148 | 127 124
164 | 1,380 | 500 650 | 2691 248 | 248 148 [ ‘12¥ 124

161 900| 370 7r0| 261 | 248 227 142( 124 124
61| 810 344 730 | 248 240 227 136 | 14 124
650 344 | 730 | 20| 227! 2191 130| 124 1
157 | 57011,080| 607 285 227 | 219| 130 '1247] 1
157 | 430 | 1,080 | 610 227 - 219 | 308 130| 124 124

70| s | 99| 570 28| =219| 28| 133 124 124
27| a0\ 80| S0l 6| 29| 208 183 1 124
38| 370| 80| 500| 256 2 :

Bl 30| 0| 43| | ) 1 130 14 124

5BERE 28888 28888
3
&

192 318 | 690 370 227 248 | 188 142 14 124

£% Essas 28888 88898

100
MO B B R OR 2 B R E
1}1 gg? 212 | 400 7| 570 | % 282 188) 136] 124] 130
104 | 196 344 | 730 500 227{ 430| 181 136] u24 127
104 -164'-188 | 318 1,480 | 436 oa8{ 970 17rl 36| (124 | 1o
102 | . 181 8| 2 8 400 8184, 370 .‘37% 186:] 1.1 14

154 12| 269 7 3701 318| 370 17 136 124 |, 14
98| -~ 130 |: 318) 269| 690 | 344 | 204§ 318| 154! - 138}/ 124
98| 139 310 | 318 318 318 | 154 | 136 13| 124
08| 370, . 269 650 | 818 204 - 308| 154 1 124
98 | 318| 269 % 570 | 303| 260| 204 | "148) 130 %%1 124
98| 248 | 284 | 261 | 570| 204 20| 269| 148| 130 | fasd:| 124
98| 219 400| 285 | ... 279 | 204 318| 148 130 124 124
o8 | 188" 1,080 | 265 |...___. 260 204 269| 161 130| 124 124
98 |...oz 5§70 | 248 S| 269 | 281 130 | 324 |oeeoo-

Monthly discharge of South Fork of Big Butte Creek near Butte Falls, Oreg., for the
year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month | acrefeet
Maximum | Minimum { Mean
October.... 114 93 98.6 6, 060
November O 370 93 152 9, 040
December ..... - —.— 1,080 157 263 16, 200
L 11T SN 1,380 235 491 30, 200
Fehruary - 1,380 269 675 * 37, 500
Mareh o cceemesemmmenenees 770 269 475 20, 200
April........ S O 318 227 263 15, 600
emcee———— 430 219 281 17, 300
R 256 148 194 11,500
.......... 154 130 137 8, 420
130 124 125 7,690
e mecemmeemecseceeseesenacaamnemen= 130 124 124 , 380
The Year .- cuemacccecmancmeamaccmmmasvam—omann 1,380 93 2n 196, 000
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SOUTH FORK OF LITTLE BUTTE CREEK NEAR LAKE CREEK, OREG,

Locarion.—In NW. ¥4 sec. 33, T. 36 S., R. 2 E., one-fourth mile above intake of
Rogue River Valley Canal Co.’s South Fork canal and: 1% miles southeast
of Lake Creek, Jackson County.

DraiNnage ArRea.—Not measured.

'RECORDS AVAILABLE.—April 29 to September 30, 1921. At station in sec. 11,
T. 37 8., R. 2 E., 5 miles above Lake Creek post office, November 26, 1910,

- to April 19, 1913.

Gage.—Lietz 8-day recorder on left bank. 'Inspected by employees of Rogue
River Valley Canal Co.

CHANNEL AND CoNTRoL—Bed composed of gravel and small boulders; probably
somewhat shifting in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg period, April 29 to
September 30, 1921, 3.58 feet May 17 (discharge, 1,070 second-feet); mini-
mum stage recorded, 1.20 feet August 31 and September 10, (discharge, 19
second-feet).

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

Diversrons.—Several hundred acres irrigated in small tracts above the station.

ReGULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined below 600 second-feet. Staff gage read once daily April 29 to June

"16; water-stage recorder operated satisfactorily June 17 to September 30.
Discharge ascertained by applying to rating table daily gage height or mean
daily gage height determined by inspection of recorder graph. Records
good. )
L]
Discharge measurements of South Fork of Litile Buite Creek near Lake Creek, Oreg.,
during the period Apr. 15 to Sept. 30, 1921

— Gage Dis- o Gage | Dis-
Date Made by height | charge | Pate Made by height | charge
Feet | Sec.-ft.
Apr. 15 | LeTourneux® and | Feet | Secft. || July 13 | K. N. Phillips_._._..._ 1.39 37.8
Scheffela. | 218 239 7| LeTourneux and
May 9 |..... do_..... o 234 269 Scheffel. . __.____..._ 1.43 4L 5
19 ... do... . 2.66 438 || Aug. 12 | F. 8. Scheffel . ......... 1.28 27.6
June 13 |._... (s 1 O, 1.93 135 || Sept.-23 { K. N. Phillips...._.... 1.26 22.8
24 |o.... [ [ N 1.65 67

- ¢ Employee of Rogue River Valley Canal Co.

Daily discharge, in second ~feet, of South Fork of Little Butte Creek near Lake Creek,
Oreg., for the period Apr. 29, to Sept. 30, 1921

Day| Apr. | May | June | July | Aug. | Sept. Day | Apr. | May | June | July | Aug. | Sept.
315 56 28 21 34 25 21
296 51 28 21 34 25 21
325 51 27 24 33 25 24
206 48 25 23 34 P73 25
269 46 25 22 34 24 25

44 25 21 33 25 24

226 42 25 21 31 25 24
210 38 25 21 28 25 24
184 39 25 21 29 26 24
168 39 24 21 29 25 23
155 39 24 21 27 23 23
143 38 24 21 26 22 22
133 36 25 21 25 21 23
122 35 25 21 27 21 23
133 35 25 21 27 21 23
25 b1 N
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Monthly discharge of South Fork of Litile Butte Creek near Lake Cresk, Oreg., for
the period May 1 to Sept. 30, 1921

Discharge in second-feet
Run-off in
Month scre-feet
Maximum | Minimum | Mean

1,070 269 429 . 26,400
325 58 148 8,810
56 | 25 35.9 2,210
28 21 4.4 . ' 1, 500
25 21 . 223 1,330
The period R . 40,200

LITTLE BUTTE CREEK ABOVE EAGLE POINT, OREG.

Location.—In NW, ¥4 sec. 5, T. 36 S., R. 1 E., at Bieberstedt’s ranch, half a
mile above intake of Eagle Point ditch and 3 miles east of Eagle Point,
Jackson County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 24, 1916, to September 30, 1921. Station at
Tronson ranch, below intake of Eagle Point dltch was maintained July
13, 1907, to Apnl 30, 1916.

Gacee.—Vertical staff on right bank; read by Carl ‘Bieberstedt. A staff gage
one-fourth mile below was used April 24, 1916, to February 9, 1920.

DisCHARGE MEASUREMENTS.—Made from footbridge near gage or by wading.

CHANNEL AND CONTROL.—Bedrock overlain on one side by firm gravel, practi-
cally permanent. Control for old station was diversion dami of Eagle
Point ditch which changed occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.9 feet dur-
ing night of January 4 (discharge, 4,420 second-feet); minimum stage
recorded, 0.74 foot October 5 (discharge, 43 second-feet).

1916-1921: Maximum stage recorded, 11.3 feet at lower station January
12, 1918 (discharge, 6,200 second-feet); minimum stage recorded, 1.50
feet at lower station July 28 and August 1 and 21, 1918 (discharge, 10
second-feet). The flood of 1884 is said to have reached a stage of about
15 feet.

Ice.—Stage-discharge relation apparently unaffected by ice.

Diversions.—The Rogue River Valley canal diverts water above station, the
record at Bradshaw drop showing about the quantity carried past the gage;
also, the municipal water-supply (about 7.5 second-feet) for Medford is
taken out above. Several hundred acres are irrigated along the creek above
the station. The Eagle Point canal diverts just below this station,.but
above the old station at Tronson’s ranch; for records see p. 157.

R#auLATION.—Water was being stored in Fish Lake reservoir during May and
released during July, August, and September; see record of stage of reser-

voir, p. 151,

Accuracy.—Stage-discharge relation practically permanent during year. -Rat-

- ing curve well defined below 2,500 second-feet. Gage read to hundredths
twice & day. Discharge ascertained by applying mean ds,xly gage h«eight
to rating table. Records good. .
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Discharge measurements of Little Butte Creek above Eagle Point, Oreg,, during the
year ending Sept. 30, 1921

- "Gage | Dis- - Gage | Dis-
Date Made by height | charge Date Made by- height | charge
Feet | Sec.ft. Feet | Sec.ft.
Dec. 6 R C. Briggs........... 1. 56 219 || June 15 | J. E. LeToumeux-._..- 1. 63 219
Apr. 15| J. E. LeTourneux . _..| 191 335 30 {-ae.- [« L T 1.14 125
May 10 do, 2.12 380 || July 13 | K. N. Phllh s._ 1.02 20
20 5.25 2,060 || Aug. 13 | F. S. Schetfel @ .96 75,0
T une 3 2.29 458 || Sept. 23 | K. N. Phillips__________ 101 83
~ = Employes of Rogue River Valley Canal Co.

Daily discharge; in second-feet, of Little Buite Creek above Eagle

the year ending Sept. 30, 1921

Point, Oreg., for

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
386 324 494 460 107 84 60
83| 3 483 452 107 86 77
526 | 374 445|. 452 | 107 84 86
640 | 357 | 423 | 415| 100 82 gg
778 340 | "412| 374 82{

1,040 | 327 | 456) 3531 94| 78 ‘98
904{ 311 4164 380 - 88 73 94
754 | 308! 34 & 75 ) 94
684 288 | o6 88 70 o
596 | 301 | 381 254 80 66 ‘90
530 | - 340 .38 ) -¢B7 89 75 88
479 | 353 | 391] 214 77 68| 86
4671 374 804| 108 78 70| 82
506.], 357.| 39 %gg 78, 2. 18
445 40 | 41 77 72’ 77
522| 324 44| 209 77| .68 73
4751 317 1,120 ‘186 | - 72| 66 75
662 | - .340 % . 182 B! . 88 75
506 ‘340 f07'] 1 90 66 04
4861 324 | 1,700 |- 167 0] 68 86
491{ 350 | 1,176:f * 150" 92 " @8 80
441 904, 7}40 olB 30
426) 4491 7/81 128 - 88 72 78
398 | A4 7304, 116 88 8 66
394 | 51 662 | 116 88 62 68
4 - !
357 618| 12| 88 65 70
334 igg ‘8751 112 90 65 68
317 430 34| 107 82 62 3
317 | 486 | 640 84 63 70
307 |- 419 28| 112 821 B5 68
Bl |ocpecae| 802 [coeop)s 86 89 fermm

Nom ——Brace& ﬁgures show estlmated mean discharge for penod indlcated

M onthly dwcharge Qf Lmlc; Butte Cre;ek above B

p 30 1'~

T

a}ﬂe Pomt, Oquu J‘or th¢ wm’ ending

Sl En T Month T

Discharge'in second-foef - "

I — : | Run-offidn

, ] acre-feet

| Maximura | Mintmum |- Mean | 0
128.] 45 0 70.3 4 820
1,370 | AR 0 ;13,700
, 620~ 195°(1" + 23, 700
2,160, . 288 5% . 41,900
, 34% 8 49, 700
1, . 522 32, 100
518 298 373 22, 200
1,700 381 603 37, 100+
4 105 13, 600
107 72 87.8 5, 380
86 59 70.8 4,350
98 60 80.5 4, 790
2,150 45 349 253, 000
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FISH LAKE RESERVOIR NEAR LAKE CREEK, OREG.

LocatioN.—At dam of Fish Lake reservoir, iIn SW. 3{ sec. 3 T. 37 8, R. 4 E,,
18 miles east of Lake Creek, Jackson County.

Recorps avarLaBrE.—December 8, 1915, to September 30, 1921,

GAQE.—Vertical staff fixed to gate tower, graduated in feet and inches; read by
George Compton. Zero of gage, 4,799 feet above  mean sea level and about .
2 feet below normal level of Fish Lake.

EXTREMES OF STAGE. —Maximum stage recorded during year, 13.70 feet at'9 4. m.
May 17 (storage, 2 ,786 scre-feet). Water drawn down practically to normat
lake level October 1 to noon February 18, when gage read 1.75 feet; gates
closed at noon February 18,

CooreraTioN.—Gage readings and storage table furnished by Rogue River
Valley Canal Co.

Gage readings on Fish Lake reserveir near Lake Creek, Oreg., used in correcting
%bservecg ﬂ:ogjg of North Fork of Litile Buitte Creek below dam for the year ending
ept. 3 1

Gage height) St a ge%nofis i

age heil orage uring
Date {feet) (acre-feet) month

(acre-feet)

s | a9

2,328 +1, 441

2,719 -+391

2, 584 —135

2,670 +86

1, 969 —-701

719 ~1,250

219 — 500

NORTH FORK OF LITTLE BUTTE CREEK AT FISH LAKE, NEAR ;.AKE GREEK, OREG.

Locarion.—In SW. 1/ sec. 3, T. 37 8, R.4 E., at outlet of Fish Lake, 18 miles
eagt of Lake Creek post office, Jackson County.

DRAINAGE ABEA.—15 square miles.

Recorps AvainaBre.—October 21, 1914, to July 20, 1915; June 11, to November
5, 1916; and May 26, 1917, to September 30, 1921

Gage~Lietz water-stage recorder about one-fourth mile below dam, installed
July 10, 1918, Vertical staff just above wasteway, in temporary dam,
1914-15; vertical staff at location of present recorder, June, 1916, to July 10,
1918. Gage rgader; E. W. Frey. -

DISCEARGE MEASUREMENTs.—Made by widing, :

CHANNEL AND coNTROL—Bed composed, of gravel and boulderp, fairly permas,
nent.

EXTREMES OF DISCHARGE. -—M"axxmum gtage récorded during year, 2.10 feet at
4 p. m. May 17 (discharge, 108 gecond-feet) ; mlmmum stage recordec, 024
foé's February-19 (discharge, 5.8 second-feat).

1914-1921: Maximum stage recorded, that of May 17, 1921 minimum
dxscharge 3 segond-feet April 17, 1920 (gage height, 0:4 fooﬁ) .

IcE. ——Stage—discha:rge relation a.ﬁ'ected by ice a.‘b times.

Diverstons.—None.

REGULATION.- — Discharge is controlled by reservoir dam at outle,t of Elsh Lake

. orefourth: mile.above; a.record has been kept of ‘the hmght sof wabe.n m
reservoir and monthly run-off corrected.

B

<
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Accuracy.—Stage-discharge relation affected by beaver dam until November 20;
permanent thereafter except when affected by ice, December 17-22 and
January 7-11. Rating curve well defined between 25 and 100 second-feet.
Staff gage read to hundredths once a day, except when water-stage recorder
was operating satisfactorily. Daily discharge ascertained by shifting-
control method and by directly applying to the rating table the daily gage
height or the mean daily gage height determined by inspecting recorder-
graph. Records for period prior to November 21 poor;after that date, good.

CooperaTioN.—Gage-height records and part of measurements furnished by
Rogue River Valley Canal Co.

Discharge measurements_of North Fork of Little Buite Creek’ at Fish Lake, near
Lake Creek, Oreg., during the year ending Sept. 80, 1921

- Gage Dis- - Gage | Dis-
] Date Made by height | charge Date Made by- height | charge
Feet l Sec.-ft. Feet | Secft.

Oct. 31 | H.D. Powelle.___.____ 1.62 19.0 | Aug. 1] J. E.LeTourneux b..__ 1.79 83

July 11 | Phillips and Scheffel ., 1.57 63 31| Summers b._____.._.._. 1.72 76
) & R do...... m—mmmmmm——— 1.57 66 Sept. 27 | Scheffel and Comptont.| 1,39 54.7

o Engineer, Medford Irrigation District.
% Employee, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of North Fork of Little Butte Creek at Fish Lake,
niear Lake Creek, Oreg., for the year ending Sept. 30, 1921

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
21 30 36| 30 8.6 16 64 85 68 83 83
21 32 371 30 6.4 16 64 83 68 83 91
21 32 37| 81 7.1 16 64 79 68 83 99
20 31 42 32 7.8 16 64 76 68 83 99
21 30 45 30 12 17 64 72 68 79 95
28 30 42| 30 14 17 68 72 68 79 91
25 30 30 13 17 68 72 68 79 91
25 30 31 14 17 68 72 68 75 83
26 30 40| 39 14 68 72 68 79 79
26 29 38 10 31 68| 72| -68 791 70
31 30 37 7.0 45 68 72 68 79 72
31 29 45 | 37 7.0 45 48 72 64 75 72
31 30 39| 39 7.4 45 72 72 64 75 64
30 28 36, 38 7.2 48 75 72 64 75 64
20 28 34| 37 7.4 48 75 72 64 75 61
34 28 34| 38 7.8 48 79 72 68| .72 54
36 34| 36 8.4 48 95 72 68 72 51
37 34| 20 8.8 45 108 72 79 7 51
36 34 58] 8¢ 48 104 72 91 72 51
34 29 34| 60| 84 48 104 68 95 75 51
32 33 7.0 9.0 48 87 68 91 79 51
33 33 74| 10 48 83 68 91 79 51
31 32 32| 74| 10 48 79 68 87 79 81
36 33 32| 82| 10 54 83 68 87 79 58

34 32 98| 10 58 83 68 87 79 58
35 34 30| 11 10 61 8. 68 87 75 58
34 32 30| 13 10 61 83 68 87 75 58
34 34 31| 18 11 61 83 68 83 75 54
32 35 k3 O DO 12 64 83 68 83 75 42
30 35 32 16 64 87 68 83 79 42

34 81 || 16 85 8 75 feeian .

Note.-~Stage-discharge relation affected by ice Dee. 17-22 and Jan. 7-11; discharge estimated. Gage
not read Mar. 3; discharge interpolated.
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Monthly diseharge of North Fork of Little Buite Creek at Fish Lake, near Lake
Creek, Oreg., for the year ending Sept. 30, 1921

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

Maximum | Minimum | Mean [Observed| Stored ?&2‘;’9-‘
October. ..o 27 15 19.0 1,170 0 1,170
November. .. " 37 20 29.8 1,770 0 1,770
December.. . 35 28 30.8 1,890 0 1,890
January.. 45 30 35.8/ 2, 200 z,zgg

February. 39 58 25.7 1,430 4887 2, ¥
March. . 16 6.4 9. 96 612 +1, 441 2,050
A 64 16 40.6 2,420 4391 2,810
ay 108 64 78.3 4,820 —13 4, 680
June 85 68 717 4,270 486 4,360
July. 95 64 75.9 4,670 ~701 3,970
August_.__.. 83 72 91.2 4,750 -1, 250 3, 500
September. e .ocoamveacclomanaan. 99 42 66.8 3,950 |  —500 3,450
The year. o eeceeecanceccnaan 108 58 46.9 34,000 +-219 34,200

NORTH FORK OF LITTLE BUTTE CREEK NEAR LAKE CREEK, OREG.

LocaTion.—In gee. 21, T. 36 8., R. 2 E., one-cighth mile above intake of Rogue
River Valley canal and 1 mile above Lake Creek post office, Jackson County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 20 to October 13, 1916; May 7, 1917, to September
30, 1919; and April 13 to September 30, 1921. Station above city intake,
about 3 miles above, September 10, 1911, to March 31, 1913 (gives results’
slightly greater than present station).

Gage.—Stevens 8-day recorder on right bank inspected by employees of Rogue
River Valley Canal Co.

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel; fairly permanent
except in extreme floods. ‘

EXTREMES OF DISCHARGE.—Maximum discharge during period April 13 to Sep-
tember 30, 1921, from water-stage recorder, 4.08 feet at 2 a. m. May 17
(discharge, estimated from extension of rating curve, 1, 100 second-feet);
minimum stage from recorder, 0.92 foot at 6 p. m. September 23 (discharge,
40 second-feet).

1916-1919 and 1921: Maximum stage from hlgh-wa.ter marks, 6.02 feet
January 12, 1918 (discharge not computed); minimum stage, 0.80 foot De-
cember 17, 1918 (discharge, 16 second-feet).

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

Diversions.—Pipe line for water supply of city of Medford, capacity about 7.5
second-feet, carries water past the gage. Several hundred acres irrigated
above station.

ReGULATION.——Water was stored in Fish Lake reservoir, 15 miles above station
on which a gage-height record has been kept (see p. 151 for record of storage).

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined below 400 second feet. Operation of recorder satisfactory. Discharge
agcertained by applying to rating table mean daily gage heights determined
by inspecting.recorder graph. Records good.
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Discharge measuremfmts of North Fork:of Litilé Butté Crésh fiear Lake COreek, Omdx,
during peitod Apr. 18 to Sept. 30, 1521 .

|
i . Gage Dis- ! — Gage | Dis-
Date Made by height | charge E Dats Made by height | charge
Apr. 13 | LeTourieuxs and | PFeet Sec.-ft | Feet Sec.-ﬂ.
. Scheffel ».__ - 1.36 106‘ July 13 | X. N, Phillips____..... 1.31
1.49 138 || Aug. 6 Summeﬁ'éﬁd Scheffel.| 1.39
L8| 228 0 10| .. .dO i 1.36 1%
1.45 111 ‘ Sept. 23 K. N Phillips-_....... 110 4
i

4 Binployee, Rogue River Valley Canal Co.

Daily discharge, m second-feet, of North Fork of Little Butte Creek near Luke C’reek
Orey., for the pemod Apr 13 to Sept. 30, 1921

Day Apr.| May | June| July | Aug.| SBept. Day Apr.| May [ Juhe | July | Aug. | 8ept.
358 1 127 91 9 71
560 | 122 | 101 96 69
273 ¢ 1271 112 9% 76
276 | 127 | 127 94 83
<5024 114 | 136 94 78
36 14} . 1 74
2| her B @) B
(250 | 107 | 12 89 k
238 | 112 %24 94 64
2201 105 ‘120 90 63
203 | 103] 1201 92| 2
197 } 108 | 1¥ 94 57
202.| 1 2] 94| n
229 107 112 | 9 66
200 | 107 | .134] 9| 68
194 27| 90| eeee

Monthly dwcharge of North Ferk:.of Liltle Butte Creelc nhear Lake C/reek Oreg., fér
the period Apr 13 to Sept. 30, 1921 .

i I N e it "

o "' | Dischargs ih sstend-feet -Ran-uff in acte-foet
o [ . . : MNP T o, TV S TSI VU TN RIVPED SN
Month ‘ e . Without
B N L Lt . [T i gy d ou:
Maximumi | Minimum | Mean [ Observed| St?red storage
T T T ) B
145 1 14,490 |, + .. ;4.480
i ool wg [ er00| 138? - 6:000
120 Dog0y 100 i 6/150:] . e=1; 280 {1 4,900
2 SL) 868 5180}, . —500) . 40660
<, oo o fropb i mtian il 43, 2080) . 2400 | 40,800
et .

e " ROUOE HIVER VALLEY CANAL NEAR BROWNSBOKD, okke! 0
4(r!’4-' AR ST
LOCATION ——In SW }/ saq, 8, T. 36, S., R 1E., athead qf Bra.dshaw drop, 2 mileg
. southwest of Bmwnsboro, 8 miles bngw. intake, and 16 miles from Medford,
- Jagkson Coynty., .. .. . PRRTTSIVRI N
RECORDS AVAILABLE, —-Irmgatlon seasons 02-1913, 915 to 1919, an,d 1921, .
Gage.—Stevens’ 8-day water-stage recorder after April 24, 1918, referred to old
vertical staff at head of drop, installed June 5, 1916. Former gages were a
few feet upstream.
DiscHARGE MEASUREMENTS.—Made by wading or from a plank.
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CHANNEL AND coNTROL.—Bed composed of solid rock at head of drop; practi-
cally permanent.

EXTREMES OF DISCHARGE.— Maximum stage during period April 26 to September
30, 1920, from water-stage recorder, 2.18 feet at noon July 28 (discharge,
43 second-feet); canal dry up to about April 23.

1913-1921: Maximum stage recorded, 2.23 feet May 15, 1919 (discharge,
46 second-feet). Canal dry each winter.

Accuracy.—Stage-discharge relation practically permanent. Rating -curve
well defined. Operation of recorder satisfactory except for short periods
when it was allowed to run down. Daily discharge ascertained by applymg
to rating table mean daily gage heights obtained by inspecting the recorder
.graph. Records excellent except for estimated periods, for which they are
fair.

The Rogue River Valley canal diverts water from North Fork of Little Butte
Creek in SE. 14 sec. 22, T. 36 8., R. 2 E,, to irrigate land lying in the basin of
Bear Creek. Any seepage or return water from irrigation -of about 300 hcres
above this point reaches Little Butte Creek above the statibn above Eagle Point.

.

Discharge measurements of Rogue River Valley canal near Bmwnsbara, Oreg o
during the period Apr. 26 to Sept. 30, 1921 .. .ot

Gage { Dis- i c 1i .} Gage |. Dise:
Date Made by— b Date Made by= H
height I charge . . | beight | charge
Feet | Sec.ft. Feet | Sec.-ft
Apr. 29 1. 54 16.2 || June 22 2.03 [ 357
May 10 |.. .1.53 16.0 || July 1 1. 96 ; 32%
27 |- 2.06 40.1 || Aug. 12 . 214 40.
June 13 do. 2.09 38.3 || Sept. 10 |-....d 1,88~ 20.5

s Employee, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of Rogue River Valley canal near Brownsboro Oreg "
for the pemod Apr 26 to Sept 30 1921

“ . o
. . ‘ 2]

' Bay Apr.| May | June | July | Aug. | Sept. ‘Day ‘Apt. Méy' Juﬁe J'cdy Atig.| Sept.
: : : ) [ e | ORI O S I Sh0
| 34| 32] 38| a8 ' iFego {vae?| 97
18 19| 32)r3®| 38 I
17| 38| 32 30| 40 40 25
17] 8| 36| 39| 40 4 gl 2%
6] 3¢] 36| 39| 38 | V38 F 25
19| 33| 36| se! 30 a0 ] Hs M
g B B E ilal 3
’ © 28 - & DY
15| 3 0| 27 AR S O
15| 36) 38 40| ‘38 0| 38
15 36! 38 40| 2 w0 sl -
13| 38| a0 40| 28 | 3&|l 22
12 36| 40| 40{ 26 a0 3s{fo
30| 36| 40| 40| 27 38| 38
32| 36| 4| 4| 2 | 38
38| 38| ...

¢ NotE.—Braced figures show' ‘estimatiod mhean dlscharge for penods indlcited. Practichll‘y no wﬁtér
diverted Oct. 1 to Apr. 25: Dlscharge m,terpolated May 7,8, July 16, 17, 23, 2, 30, 31, and Aug. ,1-11\ Y

106543—251—wsp 534——11
<y e, coagz
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Monthly discharge of Rogue River Valley canal near Brownsboro, Oreg., for the
period Apr. 26 to Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
- 16 9.5 13.9 138
38 12 23.4 1,440
________________ 38 19 34.3 2,040
40 32 38.0 2,340
................................................... 40 38 39.2 2,410
................................... 40 20 27.6 1, 640
..................... - 10, 0600

EAGLE POINT CANAL NEAR EAGLE POINT, OREG.

Location.—In. SE. 4 sec. 31, T. 35 8., R. 1 W_, halfway between point of
diversion and point where canal crosses Eagle Point-Brownsboro road, 100
feet above intake of Pelouze lateral, and about 234 miles east of Eagle
Point, Jackson County.

REcORDS AvAILABLE.—May 9 to October 31, 1920, and June 15 to September
30, 1921,

Gage.—Vertical staff fixed to an alder tree on left bank; read by Carl Bieberstedt.

CHANNEL AND CONTROL.—Artificial earth channel; banks high and uniform; no
definite control; regulation of head gate of Pelouze lateral may change
stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period ending
September 30, 26 second-feet July 7 and 9 (gage height, 1.78 feet). Canal
"dry at times in winter.

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

DiversioN.—None.

RecuraTioN.—Flow in canal regulated by head gates.

Accuracy.—Stage-discharge relation unstable owing to regulation of Pelouze
lateral head gates. Rating curves well defined for October 1-19 and April
25 to June 29; indirect shifting-control method used beginning July 1.
Gage read to hundredths three times a week. Discharge ascertained by
applying daily gage height to rating table. Records fair.

Canal diverts water from Little Butte Creek, in sec. 1, T. 36 S, R. 1 E,;
water is used for irrigation near Eagle Point.
Dzscharge measurements of Eagle Point canal near Eagle Point, Oreg., durmg the
year ending Sept. 30, 1921

- Gage | Dis- . - Gage | Dis-

Date Made by height | charge | D2t Made by height | charge
Sec.ft. Feet | Sec.-ft.
Deec. 8 2.9 | June 20| J. E. LeTourneux...... 1.66 4.9
Apr. 25 2.4 || Aug. 13 | P. 8. Scheffel. 1.78 20.8
ay 10 16.7 23 |._,..do 1.78 20.3
June 15 25.7 || Sept. 23 | K. N. 1 1.72 18.2

s Employee, Rogue River Valley Canal Co.
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Daily discharge, in second-feet, of Eagle Point canal near Eagle Point, Oreg., for
the. year ending Sept. 30, 1921

Day Oct. | Dec. | Apr. | May | June | July | Aug | Sept,
1 b .78 PN FOURSSUR AP . 21 17
2 - - 21 |......
3... . 4 ) .1 R PRI 21 18
L SR PUIIUIOOUY FRPURUSUIN RORUSHBSMIU] PSP SO DO SUNUS b2 O R,
5 12 - 21 18
o .
7

Norte.—Daily discharge Oct. 21-31 estimated from last gage reading on Oct. 17. Some water was prob-
ably diverted all winter; no record obtained.

Monthly discharge of Eagle Point canal near Eagle Point, Oreg., for the year
ending Sept. 30, 1921

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

October. . oo icanacanann - 13 5

9, 50 584

June....... - ) RSN ORI 824.0 1,430

July.._. .- -- 26 - 21 23.1 1,420

August..... 21 19 20, 2 1, 240

September._._.... - B . 19 17 17.5 1,040
¢ Estimated.

EMIGRANT CREEK NEAR ASHLAND, OREG.

Locarion.—In SE. 14 sec. 20, T. 39 S., R. 2 E., 200 feet above bridge on Ash-
land-Johnson Prairie road, 300 feet below Emigrant Gap reservoir site,
and 11 miles by road above Ashland, Jackson County

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE,—January 27 to June 30, 1920, and November 23, 1920,
to July 15, 1921.

Gage.—Stevens 8-day water-stage recorder on left bank, with inside a.nd out-
side staff gages. .

DiscHARGE MEASUREMENTS.—Made by wading or from downstream side of
highway bridge.

CHANNEL AND CoNTROL.—Bed composed of gravel; channel fairly- stralght
Control is gravel bar 25 feet below gage; fairly permanent
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EXTREMES OF DISCHARGE.— Maximum stage during the year, from water-stage
recorder, 7.65 feet February 13 (clock stopped; discharge, 900 second-feet).
Stream bed reported dry up to November 22 and after about August 1.

1920-21: Maximum stage, that of February 13, 1921.

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

Diversions.—Station is above practics,lly all diversions in Rogue River valley.

Recuration.—None. . -

Accuracy.—Stage-discharge relation permanent Rating curve well defined.
Operation of water-stage recorder satisfactory except for few short periods
in January and February. Daily discharge ascertained by applying to
rating table mean daily gage height obtained by inspecting recorder graph
except for days of considerable variation, for which the mean of hourly
discharges was used. Records excellent except for November, January,
and February, for which they are fair.

Discharge measurements of Ewmigrant Creek near Ashland, Orey., durmg the year
ending Sept. 30, 1921

Date : Made by— h%?glft cgalfée
Feel Sec.-ft
Dee. 7| R. C. Briggs 4.23
Feb 24 | Boyden s a.nd Robison 5.36 163
r. 11 Dﬂla.rd ¢ and Robison 4,66 53
£ 203 O « s USSR 5.65 220
s Employee, Talent Irrigation District. b Chief engineer, Talent Irrigation Distriet.

Daily discharge, in second-feet, of Emigrant Creck near Ashland, Oreg., for the yea}"
ending Sept. 30, 1921

Day Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July
24 - 112 78 | 145 74 63 38 7.5
37 165 82 163 78 66 35 7.3
28 187 86 187 82 62 49 7.0
41 221 109 220 76 54 45 6.6
32 252 119 249 68 58 37 5.6
27 167 88 269 62 92 33 R §
22 131 86 220 57 83 31 4.3
24 104 111 181 54 68 29 4.0
36 86 254 158 56 63 27 3.8

109 64 260 140 58 59 25 3.8
187 52 230 124 58 58 24 3.6
64 52 210 109 56 55 22 3.1
77 64 289 116 56 53 21 2.4
47 70 640 115 55 48 19 20
37 77 380 100 50 45 20 2.0
34 90 250 95 47
168 172 085 . 147
58 156 156 50
49 [ 117 141 101 48
38 89 289 94 46
33 71 220 86 53
68 185 82 54
33 65 182 84 56
48 63 173 114 56
. 106 68
95 71
86 63
80 64
80 63
74 61
72 |oeeeeeee

2 %Tg.—sltfe?gz gp(gterd l;iry “Oct. Y (t}o sfg d22 a&d from’ abb;é éug 1 to Bept: 3&1‘ ‘No r&co:d I%ov
an -26, Feb. 14-16; an ; discl  estimal y comparison with reeords for, Bear
Creek at Medford and from maximum and minimum stages indicated by recorder whilé' clock stopped.
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Monthly discharge of Emigrant Creek near Ashland, Oreg., for the year ending
Sept. 30, 1921

Discharge in second-feet

Month acre-feet
Maximum | Minimum | Mean

s Estimated.
BEAR CREEE AT MEDFORD, OREG.
LocaTion.—In NW. 34 sec. 30, T. 37 S., R. 1 W, just above Main Street Bridge
in Medford, Jackson County.
DRAINAGE AREA.—Not measured.
RECORDs AvaiLABLE.— March 13, 1915, to September 30, 1921; with some breaks
during low-water periods.
Gage.—Leitz water-stage recorder on left bank beginning September 20, 1918.
Vertical staff prior to that date, with datum 1 foot lower. Gage read by
H. P. Powell.
Di1sCHARGE MEASUREMENTS.—Made from bridge or by wading.
CHANNEL AND CONTROL.—Bed composed of loose gravel. A concrete sewer
passing under stream forms a partial control.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
. recorder, 5.80 feet at 5 a. m. February 14 (discharge, 1,710 second-feet);
minimum stage from recorder, 0.53 foot August 9 and 10 (discharge, 1.2
second-feet).

1915-1921: Maximum stage determined from high-water ma,rks 6.8
feet in forenoon of February 9, 1919 (discharge, estimated from extension
of rating curve, 2,400 second-feet) ; stream bed dry at times.

Ice.—No ice during year.

DiveErsioNs.—A large area is irrigated above the station.

RecuLaTioN.—None. )

Accuracy.—Stage-discharge relation changed during September, date assumed
as September 19. Rating curves fairly well defined. Operation of water-
_stage recorder satisfactory except for first quarter when record is frag-
mentary. Daily discharge ascertained by applying to rating table mean
daily gage height determined by inspecting the gage-height graph. Records
good, except for estimated periods for which they are fair.

Discharge measurements of Bear Creek at Medford, Oreg., during the year ending
Sept. 30, 1921

Date Made by— h%‘zgft chD;ge Date Made by— tgﬁ:gft clgfge
Sec.-ft. Feet | Sec.ft.

Dec. 7 65 || July 21|J.E. LeTourneux......| 1.08 33.4
May 4 195 9 LeTourneuxandPhllhps .86 15.7
18 351 9 |J. E. LeTourneux ..____ .86 15.9

26 262 || Aug, 11 | F. 8. Scheffel s ________. .54 1.3
June 11 126 |} Sept. 24 | K. N. Phillips ......... .80 7.8

s Employee, Rogue River Valley Canal Co.

N
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Daily discharge, in second-feet, of Bear Creek ai Medford, Oreg., for the year ending

Sept. 30, 1921

Day Oct. | Nov. | Dec Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
240 207 399 211 208 211 | 35 2.1 1.8
307 183 410 214 216 205 | 32 2.0 1.8
482 207 441 226 206 214 | 31 1.8 2.5
70 482 197 463 219 197 2341 32 2.0 4.4
10 930 317 576 205 188 199 | 32 1.4 51
519 231 614 194 249 183 | 22 2.0 4.4
56 375 199 519 186 243 178 | 17 1.4 4.4
58 297 252 434 178 216 170 | 13 1.4 4.7
63 252 519 385 178 202 159 | 14 1.2 5.7
98 208 633 357 175 197 146 ) 11 1.2 5.1
6 8.9 320 183 576 330 180 188 131] 13 1.4 3.8
10 146 183 463 307 180 183 125 7.3 2.1 4.1
10 157 191 690 307 183 178 116 5.4 2.5 3.8
11 142 197 | 1,210 340 180 173 104 5.7 2.0 3.8
10 96 186 790 310 173 216 102 9.4 2.5 3.8
17 82 191 633 301 166 310 101 9.4 2.3 3.1
196 85 231 500 297 176 | -313 93 | 10 2.0 3.8
120 101 333 456 313 186 310 76 7.8 2.5 3.8
131 106 279 399 310 173 340 82 54 2.8 3.8
95 231 660 297 166 500 74 3.8 2.3 5.2
100 85 180 940 273 168 576 64 3.1 2.1 6.1
10 99 168 595 267 183 406 54 2.8 2.1 7.3
11 104 148 519 252 186 310 47 2.8 2.1 5.2
10 112 144 500 273 197 310 42 2.8 2.0 7.8
10 44 104 140 463 267 216 304 41 4.1 2.0 6.9
10 261 93 135 434 246 256 275 39 3.5 2.1 5.7
8.9 | 307 98 130 424 225 219 255 39 3.8 2.1 5.2
8.9 | 200 107 125 420 219 216 240 36 3.8 2.5 4.1
8.9 1150 188 131 ... 216 219 267 33 3.5 2.3 3.8
10 100 500 320 211 208 243 38 3.1 2.1 3.2
10 -| 350 261 211 228 3.1 2.1 |eeeeees

NotE.—Discharge estimated by comparison with flow of Emigrant and Little Butte creeks, and maxie
mum indicated by recorder Oct. 1-21, Oct. 30 to Nov. 18, Nov. 20-24, Nov. 28 to Dec. 6, Dec. 11, 12, 25,

26, Jan. 25-28, Feb. 20 and 21.

Discharge interpolated Apr. 17, May 3, 4, 12, and 13.

Monthly discharge of Bear Creek at Medford, Oreg., for the year eﬁding Sept. 30,
1921

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

October 11 7.22 444
NOVeMDOr - . oo e 2117 A SO 72.8 4,310
DECRIMIDOT . e e e oo ————_— 500 125 7,690
January. ——- 930 125 264 16, 200
February-...... 1,210 183 486 27, 000
March. 614 211 334 20, 500
April 255 166 194 11, 500
MaY .o oeeeeenaa . e 576 173 266 16, 400
JUNe . e rececm——— — 234 33 111 6, 600
July. 35 2.8 1.4 701
August 2.8 1.2 2.01 124
September. .__._.. 7.8 1.8 4.47 266

The year 1,210 1.2 154 112, 000
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TALENT LATERAL NEAR ASHLAND, OREG.

Location.—In SW. 14 sec. 33, T. 38 8., R. 1 E, at intake, one-fourth mile above
mouth of -Ashland Creek and half a mile east of Ashland, Jackson County

RECORDS AvaILABLE.—Irrigation periods of 1920 and 1921.

Gaee.—Vertical sfaff read by employee of Talent Irrigation District.

DISCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Channel excavated in earth and gravel; shifts- shghtly
owing to growth of aquatic plants.

Accuracy.—Stage-discharge relation permanent for June; that for July changed
constantly owing to growth of moss. Rating curve fairly. well defined.
Gage read once a day. Daily discharge ascertained by applying daily
gage height to rating table, either directly or by shifting-control method
Records fair.

Canal diverts water from the east bank of Bear Creek, in SW. %4 sec. 33, T.
38 8., R. 1 E. Water is carried across Ashland Creek in a flume and used to
irrigate land on the west side of creek near Talent and Phoenix. Water is
diverted only during periods of considerable run-off. Return water finds its
way back into Bear Creek or into the Phoenix ditch.

Discharge measurements of Talent lateral near Ashland, Oreg., during the period
June 3 to July 17, 1921

o Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by height | charge
June 4| Le Tourneuxe and | Feet | Sec.ft. || June 28 | Le Tourneux and | Feet | Sec.-ft.
Scheffel o _____.____._ 0.94 3.9 Scheﬁel .............. 1.65 13.8.
4 | A0l .94 381 July 9 |ooeei@Ooco el 1.47 9.0
18 |oeoae Lo s NN 1.80 15.2 9| K. N Phillips_.c. oo 1.47 9.2

. Employee, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of Talent lateral near Ashland, Oreg., for the period
June 3 to July 17, 1921

Day June July Day June July Day Juns | July

[
oS Owmw
-
=

Note.—Water diverted June 3 to July 17, inclusive.

Monthly d@scharge of Talent lateral near Ashland, Oreg., for the period June 3 to
July 17, 1921

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

27| 128 700
Juiy 117 T ST 13 29 8. 67 202

The period...._... - R S USRI RO, 992
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PHOENIX DITCH AT TALENT, OREG.

LocarioNn.—In NW. 14 sec. 23, T. 38 S.,, R. 1 W., 80 feet below intake, one-
fourth mile below an old bridge across Bear Creek and half a mile north
of Talent, Jackson County.

RECORDS AVAILABLE.—April 19, 1916, to September 10, 1921.

Gace.—Stevens 8-day water-stage recorder on right bank referred to vertical
staff on left of lume. Gage inspected by employees of Rogue River Valley
Canal Co.

DiscHARGE MEASUREMENTS.—Made from collar of flume.

CHANNEL AND coNTRoL.—Flume extends only a few feet below gage; no well-
defined control.

EXTREMES OF DISCHARGE.— Maximum stage during period May 2 to September
10, 1921, from water-stage recorder, 3.14 feet at 10 a. m. May 28 (discharge,
48 second-feet). .

1916-1921: Maximum discharge recorded, that of May 28, 1921.

Accuracy.—Stage-discharge relation permanent to about June 8, and con-
tinually changing to about August 1, owing to growth of moss and flat
gradient of canal. Rating curve used to June 8, well defined. Method of
shifting control used thereafter. Water-stage recorder successfully operated
throughout irrigation season. Daily discharge ascertained by applying to
rating table, either directly or by shifting-control method, the mean daily
gage height determined by inspecting recorder graph. Record good May 1
to June 8, poor thereafter.

The Phoenix ditch diverts water from Bear Creek in the NW. 14 sec. 23, T.
38 8., R. 1 W., for irrigating about 1,000 acres of land between Medford and
Talent.

Discharge measurements of Phoeniz ditch at Talent, Oreg., during the period May 2
to Sept. 10, 1921

- Gage Dis- - Gage | Dis-
Date Made by height | charge | 3% Made by height | charge
Feet | Sec.-ft. Feet | Sec.fi.
May 3| J.E.Le Tourneuxs.._.| 1.33 8.6 || May 28 | J. E. Le Tourneux 3.14 48.2
23 |oeue - .| 1.30 8.1 || June.28 |._._. [ T 2.30 16.2
2.40 26.6 || Aug. 11 | F. S. Scheffel a____ 1.48 1.6

" = Employee, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of Phoenixz ditch at Talent, Oreg., for the period
May 2 to Sept. 10, 1921

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

........ 9.2 16 2 2 7.8} 12 9
8.3 9.1 16 2 2 9.6 12 8
8.5 9.3 15 2 2 9.5 12 8
8.2 9.7 15 2 1 9.6 13 8
32! 08 14 2 1200 11 16 6

8.8 9.7 13 2 12 Ll 9.5 18 6 2 |meaaae

8.6 9.8 I1 2 1] 22 . 89| 18 5 2 |l

8.2 9.7 16 2 1) 2 8.3 18 5 2 e

8.0 9.3 19 1 1| 24 8.0} 17 3 2 o

80| 12 20 1 1| 25 8.0 17 3 2 e
8.0 16 17 b P 7.7 17 4
7.8 14 15 2 e 7.6 17 2
7.7 8.3 17 2. 13 16 2
7.7 13 14 2 iaee 9.4| 18 2
7.7 13 10 2 s 9.4 14 2
9.3 |oeeeeas 2

Nore.—Discharge, May 10 and 12, interpolated.
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Monthly discharge of Phoenix ditch at Talent, Oreg., for the period May 2 to
Sept. 10, 1921

l Discharge in second-feet
Month Ranof in
Maximum { Minimum | Mean
13 7.6 8.68 516
18 8.3 13.2 786
20 2 9.77 . 601
2 i 1.94 119
2 1 1.3 26
JU MO A 2,040

COQUILLE RIVER BASIN

SOUTH FORK OF COQUILLE RIVER AT POWERS, OREG.

LocatioNn.—In SW. 1 sec. 13, T. 31 S,, R. 12 W,, 1,000 feet below Salmon
Creek, 200 feet above Bingham Creek, and ene-fourth mile due west of
Powers post office, Coos County, present terminus of Marshfield branch of
Southern Pacific Railroad. .

DRAINAGE AREA.—168 square miles (measured on topographic map and on Doug-
las County Abstract Co.’s map.)

REcORDS AvaiLaBLE.—September 4, 1916, to September 30, 1921.

Gace.—Inclined staff in three sections on left bank under footbridge. Gage
read by Ray Brown.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—Bed composed of gravel and solid rock; shifts during
floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.feet at
2 p. m. February 20 (discharge, 10,100 second-feet); minimum stage re-

_corded, 2.48 feet September 15-17 (discharge, 28 second-feet).

1916-1921: Maximym stage recorded, 13.0 feet at 3 p. m. January 17, 1919
(discharge, 12,000 second-feet); minimum discharge, 18 second-feet Sep-
tember 26, 28, October 1-4 and 24-26, 1918.

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

Diversions.—None.

ReeuraTIiON.—None.

Accuracy.—Stage-discharge relation practically permanent during year. Rat-
ing curve well defined. Gage read once a day to tenths during high water
and three times a week to hundredths during low water. Discharge ascer~
tained by applying daily gage height to rating table. Records good except
those for October and September, which are fair.

Discharge measurements of South Fork of Coquille River at Powers, Oreg, during
the year ending Sept. 30, 1921

. o Gage Dis- - Gage | Dis-
Date Mads by height | charge Date Made by- beight | charge
Feet | Sec.-fi. Feet | Sec.-ft.
7.13 3, 130 |} Jan. 23 | Ray Brown.._.____.___ 4.85 826 -
6. 58 2,260 || Feb. 20 [..... L [ R 1 11. 00 |10,100
8. 50 2 190 || 23 [eaae- [ L, SRR 6.10 | 1,670
719 3 180 25 |_... do..__________ 5.40 | 1,170
7.52 3, 710 |l July 6 | Phillips and Brow: 2.95 76.6
9. 57 7,310 7 | X. N. Phillips 2.93 76.8
3. 60 5,380 || Sept. 2 | Ray Brown...... 2.53 3.4
5. 70 1,370 20 |- L4 s SO 3.30 | ‘118
530 | 1,130 .
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Daily discharge, in second-feet, of South Fork of Coquille River at Powers, Oreg., for
the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. |jFeb. \ Mar. | Apr. | May | June | July | Sept.

430 270 | 1,100 | 2,350 | 2,350 770 710 830 205 106 ...

710 | 252 | 2,130 | 2,580 | 2,130 | 680 | 650 | 925 205| 97 33
660 | 235 | 2,350 | 3,540 | 1,930 | 625 | 680 1,030 | 190 | __.__.|______
600 | 252 | 2,820 (3,860 | 2,130 | 600 | 600 | 960 | 190 | 97 32
550 | 310 | 2,350 | 6,500 | 3,540 | 575 550 | 960 190 |...._.. 32
500 | 270 | 2,240 (3,240 | 2,350 | 550 475| 925 19| 8 |..._...
960 | 252 | 1,830 | 2,350 | 2,130 | 550 | 425 | 890| 175 78 3%
650 | 235 | 2,350 | 1,740 | 1,930 | 525| 400 | 800| 175 73 |emeee
510 | 205 | 3,700 | 1,480 |,3,860 | 525 | 378 | 710 162 |.._.._. 30
378 | 190 5,390 | 1,240 |'3,100 | 475 | 355| 600| 150{ 80 |-o___._
540 | 190 | 9,260 | 1,100 | 2,580 | 400 | 332| 575 | 138 | _.____ 30
710 | 3101|5570 | 1,240 | 1,740 | 355| 310| 525| 138 )
680 | 710 | 4,340 | 1,830 | 1, 378 | 425 475 | 150 | _._._. 30
650 | 550 | 3,100 | 1,560 | 1,740 | 550 | 500 162 |7 |
720 | 500 | 2,130 | 1,480 | 1,400 | 500 | 450 | 378 | 175 |....... 28

355 | 106 |-uemces|-neoenn

310 | 106 |-ooo_.. 66

200 | 106 | 60 [--ooeo-

20| 97 |-eacf 60

20| o7 |-l

. B85 7| 60 @

3,240 b1 ) IS S —

NoTe.—Gage not read during August; mean discharge estimated at 40 second-feet. Gage read three
times a week during July and September.

Monthly discharge of South Fork of Coquille River at Powers, Oreg., for the year
ending Sept. 30, 1921

Discharge in second-feet .
Month Run-ofﬂ :;n

Maximum | Minimum | Mean acre-lee
October.... e mmmeemcmem—————————— 4,340 310 932 57, 300
November. - oo oas - 9, 680 190 | 1,960 117,000
December. ——— - 9, 260 1,100 | 2,970 183, 000
5 1137 N - 6, 500 770 | 1,880 116, 000
February ... - 5,390 890 | 2,130 118, 000
March. oo - 2,820 355 | 1,040 64, 000
April.._. - 960 310 601 35, 800
AY wommemo e mmmmmmmm e emmm e mmmm o _ 1,030 220 563 34, 600
June. -- —— - 205 97 148 8,810
JU Y e e el - 106 . 60 876.9 4,730
August. oo - I P 540.0 2, 460
September._ ... - 550 28 a80.2 4,770
The year... e mmmamm—e—mmee 9, 680 28| 1,030 748, 000

s Mean of discharges for days when gage was read. ) b Estimated.

UMPQUA RIVER BASIN
UMPQUA RIVER NEAR ELKTON, OREG.
Locarion.—In sec. 8, T. 23 8., R. 7 W., at ferry crossing 4 miles south (by road)
from Elkton, Douglas County, and 8 miles up river above Elk Creek.
DRAINAGE AREA.—3,680 square miles.
RECORDS AVAILABLE.—OQctober 18, 1905, to December 31, 1906; May 12, 1907,
to September 30, 1921.
GageE.—Staff in five sections. Low-water section inclined, the others verfical.
Datum Yowered 0.52 foot September 2, 1910. Gage read by D. C. Higgin-
botham. -
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DiscHARGE MEASUREMENTS.—Made from car-on ferry cable 100 feet below gage.

CHANNEL AND CONTROL.—Bed composed of gravel: somewhat shifting. Control
of rock; practically permanent except as affected by growth of aquatic
plants in summer.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 23.0 feet at
5 p. m. December 30 (discharge, 81,000 second-feet); minimum stage
recorded, 0.30 foot August 9 to September 17 (discharge, 1,120 second-feet).
© 1905-1921: Maximum stage recorded, 38.5 feet (present datum) at 7 a. m.
November 23, 1909 (discharge estimated from extension of rating curve,
163,000 second-feet), minimum stage recorded, 0.17 foot in August and
September, 1918 (discharge, 930 second-feet).

ICE.—Stage-dlscha.rge relation not affected by ice. )

Diversions.—Practically none. -

REgULATION.—Practically none.

Accuracy.—Stage-discharge relation practically permanent except as affected
by growth of aquatic plants. Rating curve well defined below 40,000 second-
feet. Indirect shifting control method used July 23 to September 30.
Gage read twice a day to tenths. Discharge ascertained by applying mean
daily gage height to rating table. Records good.

Discharge measuremenits of Umpqua River near Elkton, Orey., during the year ending
Sept. 30, 1921

[Made by K. N Phillips] N
QGage Dis-
Date height | charge
Feet Sec.-ft.
Mar.25_ ... . 6.79 13,100
Bepb. 17 e .32 1,140

Daily discharge, in second-feet, of Umpgqua River near Elkion, Oreg., for the year
endmg Sept. 30, 1921 -

g
=
8

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

20, 200| 41, 100| 10,800/ 19, 600] 9,350| 11,400/ 11,400 2,990 1,300 1,120
15,700| 27, 200| 12;600| 18, 500] 11, 700| 10, 500/ 10,800| 2,990 1,250| 1,120
13,800| 25, 500| 15,000] 18, 500 14, 100] 10, 500 10,200] 2,690 1,250 1,120
16, 800| 49, 100| 20, 200| 17, 100| 21, 300{ 12,600 9,100 2 600 1,300 1,120
16,400| 62, 500{ 31,100| 16,300| 18, 500| 15, 400| 8,600 2,420| 1,300 1,120
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Monthly discharge of Umpgua River near Elktnn,' Oreg., for the year ending Sept. 30
1921 s

[Drainage area, 3,680 square miles]

Discharge in second-feet Run-off
Month . - Per .
Maximum | Minimum | Mean stlllllxiz]ne Inches Acre-feet
o
11,400 3,590 5,890 1.60 1.84 363, 000
45, 100 2, 16, 600 4.51 5. 03 988, 000
69, 200 12, 300 25, 600 6. 96 8,02 1, 570, 000
62, 500 9,100 20, 200 5.49 6.33 1, 240, 000
49, 100 10, 800 22, 600 6.14 6.39 1, 260, 000
22, 000 9, 100 15, 700 4,27 4.92 965, 000
21, 300 . 9,100 13, 200 3. 59 4.00 786, 000
26, 600 8, 600 15, 800 4,29 4.95 972, 000
11, 400 2,990 6, 230 1.69 1.89 371, 000
2,990 1,300 1, 680 . 457 © .53 103, 000
______ . 1,300 1,120 1,150 .312 .36 70, 700
September. ... ... 2,990 1,120 1,360 .370 .41 , 900
The year .- -ccoecoeamaee 69, 200 1,120 | 12,100 3.20 44.67 | 8,770,000

MISCELLANEOUS DISCHARGE MEASUREMENTS

Records of measurements of the flow of streams at points other
than those at which gaging stations were maintained are presented
in the following tables:

Miscellaneous discharge measurements in lower Columbia River and Pacific slope
drainage basins in Oregon during the year ending Sept. 30, 1921 .

Umatilla River basin

Tributary to or Gage | Dis
Date Stream diverting from— Locality height | charge

Feet | Sec.~ft.
May 11 | Stanfield drain.._...__. Umatilla River........| Near outlet, at Stanfield, 1.73 12.2

June 4. __. do.... B [ SO JO s 1, .62 1
____________ do. - .47 14.
July 1
Sept.
May

~BEE -

June
Mar.

Apr.
ay
June

July
Aug.
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Deschytes River: basin

167

N Tributary to or Gage | Dise
Date Stream diverting from— Locality height | charge
. Feet | Sec.-ft.
Oct. 27 Sprmg River. . ocooo-| Deschutes River.: e 100 feet above mouth npear |....: soo| 142,
Harper, Oreg.
June 9 | Morson canal....‘. _____ vaerts from East | Intake near Lapme, Oreg-..|eaeacean 37.0
- 'or]
B 11120 O PR 1 N AU |+ SSUOUUUIN MU : | N 10.0
Oct. 27 Squaw Creek canal....| Diverts from Squaw Disconti.nued gaging station 0.98 48.6
near Sisters, Oreg.
27 do. .79 32.8
May 6 1.08 51
31 L2881 T4-
Sept. ----do. Lu 55
Mey 17 , n ranch, sec. 2, T. 19 8., .81 12.8
R, 17 E., Oreg.
17 4 1.45 46,8
17 L4 48.0
19 do. L14 43.8
Nov. 5 Dlscont!nued gaging station .64 4.2
-.above Mill Creek, near
Prineville, Oreg.
Apr. ¢4 _._;.do ...................... do ...................... d 2.56 213
Jaly 2 |80 e @0 e .98 22.5
Mar. 4| McKay Creek_________ Ochoco CreeK........ Dnscontlnued gaging station 3.02 | 228
near Prineville, Oreg. .
Apr. 4 |ooedoooo ... do. do . 2@ 82
30 |....ido. ... P S [ s SN SO [« I 1.53 36.5
' Hood River basin
Feet | Sec.-ft.
June 24 | Dead Point Creek.._._ Hood River__._....... R%ad crossing, near Dee, {...-..-- RN
reg.
Herman Creek basin
Feet | Sec.sft.
June 21 | Herman CreeK......... Columbia River....... Above power flume intake, L10 | 7
nesr Cascade Locks, Oreg. ol
Aug 24 | .___do_ oo |eao @Ol L L S, 6| 201
Mar. 2 Columbxa River Light Dlverts from Herman Inta.ke, near Cascade Locks; [ivoceo- 2.8
& Power Co.’s flume. Creek: - Oreg. e
Willamette River basin
Feet | Sec-ft.
May 24 | Horse Creek._...____.__| McKenzie River...._. Near McKenzie Bridge, |.-.--_.. 974
greg., in sec. 11, T, 16 8.,
Sept. 16 .__..do. ... _f._..do____ ... f._... 05 1) I IR 327
Oct. 11 Cazadero power flume. Dlvert from Clacka- | Near Cazadero, Oreg,, about 1,700
mas River, half a mile below dam.
Mar. 16 | Balch Creek....__ w----| Willamette River..... Near St, Helens road, Port- |_....... 84

Iand, Oreg.

e Maximum stage of day about 0.7 foot higher; crest discharge estimated at about 120 second-feet.
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‘Rogue River basin

Tributary to or Gage | Dis-
Date Stream diverting from— Locality height | charge
Feet | Secft.
Apr. 29 | Rogue River Valley | Diverts from North | Discontinued gagingstation {* 1.40 18.8
canal. Fork of Little Butte in sec. 20,T.368.,,R.2 E.,
Creek. near Lake Creek, Oreg.
May 10 d 1.39 19.1
27 2.01 42.8
June 13 2.19 44.8
2.23 40.8
July 1 2.4 43.1
8 2.63 44.7
Aug. 10 2.33 57.4
219 50.0
Sept. 10 1.92 30.6
--.-do. 1.79 22.4
May 31 Near crossln§ -of Medford |........ 18,5
irrigation district canal in
sgc. 31, T.36 S., R.1E,,
Teg.
Apr. 19 | Emigrant Creek.......! Bear Creek........... Above Walker Creek near 1.63 45.3
Ashland, Oreg.
May 3 [+ [ ORI 1.77 60
13 - 1. 69 51 -
13 - 1.69 . 47.9
18 4 219 119
25 4 2.00 92
June 11 4 L2 19.9
d 1. 00 6.1
May 3| Bear CreeK...........| Rogue River..........| Discontinued gagmg ‘station | 2.81 184
insec.23, T.388S,R.1 W
at Talent, Oreg
13 T P 2.78 | 166
21 | 3.86 582
28 . 3.06 247
June 11 o272 120
18 4 2.40 78
28 Jo211 43
July 1 - 1.87 26
4 186 24
Aug. 11 - 1.15 2.9
Apr. 25 A4 230 206
ay 4 . 2.23 187
18 2,91 403
June 11 2.05 128
July 2 . 1.40 " 30.9
Aung, 11 do. .90 2.1
May 24 Phoenix canal crossing near |........ 1.4
Medford, Oreg.
24 | Jackson Oreek... . .. |oceea@0oooonumaiaannnos Phoenix canal crossing neat........ .

.. Jaeksonville, Oreg.
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Coquille River, South Fork of, at Powers, .
Oreg. 163-154
Corvallis, Oreg., Muddy Creek near......- 119-121
Cowlitz River basin, Wash., gaging-station
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Crooked River near Culver, Oreg...... - 16—76
Culver, Oreg., Crooked River near........ .- 78-78
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D t
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explanation of_ . . ‘34
Dayville, Oreg., John Day River near....... 36-37
South Fork of John Day River at....... 4243
Dead Point Creek near Dee, Oreg..... 167
Dee, Oreg., Dead Point Creek nedr... 167
Green Point Creek near......coveuevnaae 95-96

North Fork of Green Point Creek near.. 9697
Deschutes County, Oreg., cooperation by.... 9
Deschutes River at Benham Falls, near

Bend, Oreg. 48-50

at Mecca, Oreg 5354
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below Bend, Oreg +emeee 50-53

near Lapine, Oreg sene 47-48
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Eagle Point, Oreg.. Little Butte Creek XKlickitat River near Glenwood, Wash__.___ 87-88
above .. ... 149-150 L
East Fork at Morson intake, near Lapine, £ :
(0 S 56-58 | Lake Creek at outlet of Packwood Lake,
near Lapine, Oreg. - -ooooooooceoeee. 58-59 near Lewis, Wash_._____.._.. 135-136
East Fork Irrigation District canal near near Sisters, Oreg ... 80-81
Mount Hood, Oreg..........._.. 93-95 | Lake Creek, Oreg., Fish Lake reservoir near. 151
East Fork Irrigation District, cooperation by. 9 North quk of Little Butte Creek near. 151-154
Echo mill tailrage at Echo, Oreg............ 28-30 Rogue River Valley canal near......... 168
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Emigrant Creek.near Ashland, Oreg... 157-159, 168 | Lewis, Wash., Johnson Creek near.____.__ 137-138
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H
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Hermiston drain‘hear Hériniston, Oreg. ... "166
Heérmiston, Oreg., Maxwell canal near....__... 31-32
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Creek, Oreg. .. - ovoooeeenn 151-153

near Lake Creek, Oreg_._ __.______ 153-154
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near Pilot Rock, Oreg. . ....._____...1.. 1921
near Prineville, Oreg. . ...o...._..___... 167
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Griffin Creek near. __._:... 168
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Pendleton, Oreg., McKay Creek near..____ 21-22 Teel Irrigation District, cooperation by 9
Umatilla River near... ... Terms, definitionof . ____. . ... 2-3
The Dalles, Oreg., Columbia Riverat......_ 10-11

Phoenix ditch at Talent, Oreg
Pilot Butte canal near Bend, Oreg

Pilot Rock, Oreg., Birch Creek near....__.._ 23-25

MeKay Creeknear_. ... 19-21
Portland Railway, Light & Power Co., co-
operation by_____________________
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Powerdale, Oreg., Hood River at
Powers, Oreg., South Fork of Coquille River

163-164

Prineville, Oreg., McKay Creek near..
Mill Creek near.
Ochoco Creek near

Prospect, Oreg., California-Oregon Power

Cosflumenear..___..._.__.__ 145-146
Rogue River below_..__._ ... 141-143
Publications, information eoncerning. .._____ 5-8
obhtaining or eonsultingof ____________.__ 6
on stream flow, listof. .. ________________ 7

R
Reith, Oreg., Birch Creek at_______________.__ 25-26

Roberts, Oreg., Bear Creek at Rickman

ranch,near.__.____.____________._. 77-78
Rogue River below Prospect, Oreg......... 141-143
near Tolo, Oreg_. .. ___._._________ 143-144
Rogue River basin, Oreg., gaging-station rec-
ordsin. .. oo oao_. 141-163, 168
Rogue River Valley Canal Co., cooperation
DY e e 9
Rogue River Valley canal near Brownsboro,
OTe8- - e 154-156
near Lake Creek, Oreg. .. 168
Run-off in inches, definition of .. ____________ 2
S
Salmon River at Welches, Oreg_._....._._ 107-109
Sandy River basin, Oreg., gaging-station rec-
ordsin. ..o 102-112

Second-feet per square mile,
Silver Lake,Wash., Toutle River near.
Sisters, Oreg., Lake Creek near__

Squaw Creek canal near.

Squaw Creek near.
Spring River near Harper, Oreg. .
Squaw Creek canal near Sisters, Oreg
Squaw Creek near Sisters, Oreg...._.

Stage-discharge relation, definition of_ 2
Stanfleld drain at Stanfield, Oreg._.......___ 166
Stevens continuous water-stage recorder,

plateshowing .. __________._____. 3
Still Creek at Zigzag, Oreg..__._.._______. 105-107
Suttle Lake Irrigation District, cooperation

DY e e 9
Swalley canal near Bend, Oreg.__..______._. 66~67

Talent, Oreg., Bear Creek at
Phoenix ditch at

O
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Tolo, Oreg., Rogue River near.
Toutle River near Silver Lake, Wash

Tumalo feed canal near Bend, Oreg.
Tumalo, Oreg., Columbia Southern canal

U

Ukiah, Oreg., Cable Creek near.
Camas Creek near.

Umatilla County, Oreg., cooperation by. ... 9
Umatilla, Oreg., main canal of west division
Umatilla project near__..___...... 33-34

Umatilla project feed canal near Echo, Oreg.. 26-28
Umatilla River above Furnish reservoir, near

Yoakum, Oreg

above McKay Creek, near Pendleton,

14-15
near Umatilla, Oreg -. 18-19
Umatilla River basin, Oreg., gaging-station

recordsim.._ ... ____..._._._. 14-34, 166

Umpqua River near Elkton, Oreg........- 164-166
Underwood, Wash., White Salmon River

‘ AT e mcmaca- 100-102

United States Bureau.of Reclamation, co-

operation by___._________________ 9
United States Forest Ser vice, cooperation by . 9

United States Office of Indian Affairs, co-
operation by ... 9

United States Weather- Bureau, cooperation
DY e 9

w

Walla Walla River near Milton, Oreg. ... 12-14
‘Wamic, Oreg., Gate Creek near__._____ 85-86
Wapinitia, Oreg., Clear Creek near.__._. -- 84-85
‘Washington, cooperationby__..._.__._._...__ 9

‘Water-stage recorders, plate showing
Welches, Oreg., Salmon River at
Westr division Umatilla project, main canal

of, near Umatilla, Oreg
Western Land & Irrigation Co’s canal at

Wash. e 100-102
Willamette River at Albany, Oreg_________ 115-116
at Eugene, Oreg._ ..o oo _.- 113-114

Willamette River basin, Oreg., gaging-station

recordsin.___ .. .. _...... 113~131, 167
Willow Creek near Morgan, Oreg_____._..__. 34-36
Work, authorizationof . _____________________ 1
divisionof . ______ . 9
seope of ... e 2
)
Y
Yoakum, Oreg., Umatilla River near._______ 15-17
Z

Zero fiow, point of, definition of
Zigzag, Oreg., Still Creek at
Zigzag River at Zigeag, Oreg




